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SYSTEM BASE STATI ON, RELAY STATION, MOBILE STATI ON, AND PACKET

TRANSM SSI ON CONTROL METHOD BACKGROUND OF THE I NVENTION 5 Field %?NM%&MS

| nvention The present invention relates to a radi o conmunication $Fde2%/-0(
base station, a relay station, a nobile station, and a packet transm ssion
control nethod to which the multihop technology of establishing connection
between a nobile 10 station and a base station through nulti-step relaying

by relay stations, is applied. In the radi o conmunication system accordi ng

to the presentiqvedd iol shaiNonsyassociated with one comuni cati on
operation incl ati ons, ase 15 station," "relay station," and

"nmobil e station, "rapeseicdmiie ATHeses st akiOEasN sTarebRl RE.y §TATTOR, t hat
can be linked wth another base station through core network, the "nobile

station” to ar{ﬁmw%wﬁf@émf'm #mt@mwﬁmfémommoﬁ paekeb or that

recei ves a pac ast (1.e., a final 20 destination), and the "rel ay
station" to ageuAgiing e rdpnaRi@nsi&e relay a packet fromthe nobile
station to the*i%ase—statroﬂ—nr"roﬁrefay—a packet fromthe base station to

t he an;Ie St%ﬁéﬁ& Jhadermodi@ngmtting direction of a packet" generally

25 refers to aﬂ——up+rnk—é$rectronﬂii omthe nobile station to the base

station and a "downlg ik, AL EEGET: QW erft iR 1082 P8R ola 22k M BorkRRi cation
system, a base station, a relay station, a mobile station,
and a packet transmission controlmethod towhich themultihop
technology of establishing connection between a mobile

10 station and a base station through multi-step relaying by

relay stations, is applied.

Iin the radioc communication system according to the
present invention, stations asscciated with one
communication operation include three stations, '"base

15 station," "relay station," and "mobile station," wherein
the "base station” will refer to a station that can be linked
with another base station through core network, the "mobile
station" to a terminal that first requests transmission of
a packet or that receives a packet last (i.e., & final

20 destination), and the "relay station" to a terminal that
functions to relay a packet from the mobile station to the
base station or to relay a packet from the base station to
the mobile station.

The term"transmittingdirectionof apacket" generally

25 refers to an "uplink direction" from the mobile station to

the base statiocn and a "downlink direction"” from the base




FPO 2 - 02 97-0 st at ion to the nobile station in the above radio

comuni cation system and the "uplink direction”" and "downlink direction"

will also be used under the above meanings. The term "hop count” MR Jigge
nunber of relays carried out by stations 5 existing between a FP02-0297-0t
transm ssion-originating station and the destination station. For exanple,

in the case of comunication in the uplink direction, the hop count neans

t he nunber of relays carried out by nobile stations or relay stations

bet ween t he-base station and the nobile station 10 when the nobile station

performs the comunsabitds molspeeistiagalonyin the drRr LMt o ebmkie 1Ra%8 o3t at i on
is O, the hop count of a nobile station capable of direct conmunication

therewith is lsy@nsh} RechoRe CQiti O ca raRfiilg "SEAY Qb1 i rfk a%%t%%t"' on
ot her than those is assuned to increase by 15 one per relay. The hop count

in the enbodi ngnts Ofsd I&% ulsR¥ehiap gﬁécaw@éi el el 0gd t erpeans ot e,

foregoing "nunber of relays carried out by nobile stations or relay

stations  bet ugshi nedase rakiamand & be 3ol e 3t %3; gicnBensthe aedi | e

station perforns the comunication.” I'n the case 0 comuni cation in the

downl i nk dir ecé}&Pé“c1ﬁ€ﬁetﬂ%geﬁoé"ﬁ%ah%mlts@:io%u-@}%r 19{.3 ¥§a935{1ha% 9\6\%

base stations or stati ons between the base sta 1'on an

station when dde Hase st aldon el f I dhgpamu catd o el at ed

Background Art 25 In t’he conventi onal | € comruni Cati on

ié%tz ems, 2 ( mobid gt Atd Qs eleehs ﬁp??ﬁﬁ giaLLenyi eyl ng 2 2.5+ MAR, 205

the number of relays carried out by mobile stations or relay
stations between the base station and the mobile station
10 when the mobile station performs the communication;
specifically, the hop count of the base station is 0, the
hop count of amcbile station capable of direct communication
therewith is 1, and the hop count of a mobile station or
a relay station other than those is assumed to increase by
15 one per relay. The hop count in the embodiments of the
invention described hereinafter means the foregoing "number
of relays carried out by mobile stations or relay stations
between the base station and the mobile station when the
mobile station perfeorms the communicaticon.” In the case of
20 communication in the downlink direction, the hop count is
the number of relays carried out by base stations or relay
stations between the base station and the mobile station
when the base station performs the communication.
Related Background Art
25 In the conventional cellular mobile communication

systems, a mobile station selects a base station yielding




t he highest reception |evel at every nonent and establishes direct
comuni cation with the selected base station to participate in a nFt k. ‘
On that occasion, if the reception |evel fromthe base station tﬂ n@ﬁfﬁmﬁng
signals at the 5 maxi mum power is below a required val ue, the nobi I[EP32-802®h-0¢
will fail to establish comunication with the base station. In order to

solve this problem there are proposals for the nmultihop systemof relaying
signals via other nobile stations to establish- comunication with the base
station 10 on the occasion of failure in direct conmunication with the base

station. For exadBlighelsheravbpkeost BévON atbeshoWmdmen Fisid dstsbabkeelso
establish direct communication with the base station 12, but the nobile

station 11 is ginadde dQum@siabtisn wditectheosuuakeali BAsW Ehathenbase
station 12, 15 because an obstruction 15 exists between the nobile station

11 and the basg st@atiped2n Jhe-apkki hoph taghnol Ogyid:s, ar ﬁrﬁébetggei\efﬁer ein,
in the case of the failure in direct conmnunication, anot her nobile station

13 having a relaydng rSunetd %a@@t§t§§l@nr@£§afsﬁ1@£ma £9ghehayat the

communi cation 20 between the nobile station 11 and theée base station 12,
therebys i npl Wﬂlﬂ@gb%ﬁ@%@l&@td e Q@E\é@e@amg %g&tlaetseatl% and
t he base statlon 12 ince the multihop systen1as descri bed enabl es

communi cati on ,ofy @slméle%ﬁﬂlsqngggﬁﬁg c@t%'&nawi"é‘?'ﬂhé"’ﬁ'a%'é sgéﬂaﬂ'.o

waves fromthe ase station are unr , It facilitates installation of

stations used o be jacdu 302511 MARCRISFE:02:929K0€ Lot pkbpbesause of

bui | di ngs and topographlc features.
for themultihop systemof relaying signals via cther mobile

10 on the occasion of failure in direct communication with the

stations to establish communication with the base station
base station. For example, the mobile station 14 shown in

Fig. 1 is able to establish direct communication with the

base station 12, but the mobile station 11 is unable to
establish direct communication with the base station 12,
15 because an obstruction 15 exists between the mobile station
11 and the base station 12. The multihop technology is a
technique wherein, in the case of the failure in direct
communication, another mobile statiecn 13 having a relaying
function acts as a relay station to relay communication
20 between themobile station 11 and the base stationl2, thereby
implementing the communication between the mobile station
11 and the base station 12.
Since the multihop system as described enables
communication of the mobile station lying in an area inwhich
25 radio waves from the base station are unreachable, it

facilitates installation of stations used to be hard to



t he conventional nethods the entire service area had to be covered by only
cells of base stations, whereas adoption of the multihop system epdMMsishe
nobil e stations to 5 establish conmunication by nultihop even if there are
gaps between cells. Therefore, the nultihop system nakes it feasif#®16297-0¢
decrease the nunber of base stations and to reduce cost necessary for
construction of networks. However, the CSMA base nultihop system proposed 10
heret of ore suffered the so-called hidden term nal problem (the problem
that, because adjacent stations transmt signals at the sanme frequency, a
station |ying imstnl b\verdaaps od bat édinfscahd S adediese adjeacente st atlinons
fails to receive signals because of collision of received radi o waves from
15 the stati onshd eqhventaferEncetirmdmdec entheer sporicé Tatd® had Deebel EEE
802. 11 MAC protocol work well on nmultihop wireless ad-hoc networks, "

Aut hor: Shugonghverre®tb@l onlypublished base" §EEEi snsnunheathenadegazione
(2001)")), and problens of 1increase of traffic and decrease of throughput

of the systemz wue el t heohi sdeneheenhpakspenbl aeband gtheisnst itk
remai ned unsolved. In the conventional cellular nobile conmunication

systenms; as desgidpeds@bertite tiatgeohuliehser ¥ire8 Bf @he s reaggplsy
af fected by arrangenent of base stations and 25 there arose the problemthat

the nobile staldonsed atdBrst 0 TrRHGNISH QMR €BHd®ONs |t & easkvber e
reception levels of 4 2 ' MAR 2005 FPQO2-0297-CC radi o waves fromthe base

stations were #o4igheteeddfnehe rodWe Bod bR baseomeibhidhapreystens are
prom si ng as neans
cost necessary for construction of networks.
However, the CSMA base multihop system proposed
10 heretofore suffered the so-called hidden terminal problem
(theproblemthat, because adjacent stations transmit signals
at the same frequency, a station lying in an overlapping
area of cells of these adjacent stations fails to receive
signals because of collision of received radio waves from
15 the stations (e.g., reference is made to the report "Title:
"Does IEEE 802.11 MAC protocol work well onmultihopwireless
ad-hoc networks, " Author: Shugong Xu, et al.” published in
"TEEE communication magazine (2001)")), and problems of
increase of traffic and decrease of throughput of the system
20 due to the hidden terminal prcblem and others still remained
unsolved.
In the conventional cellular mobile communicatiocn
systems, as described above, the range of the service area
was largely affected by arrangement of base stations and

25 there arcse the problem that the mobile stations failed to

establish communication in areas where reception levels of




- S

for enabling the above i nconmuni cable nobile stations to establish
communi cation, but the hidden term nal problem5 and others occurred
dependi ng upon arrangenent of relay stations, so as to cause incrgéggRJWS
traffic and decrease of throughput of the system The present inveGbr0hs-0(
been acconplished in order to solve the above problens, and an object of
the invention 10 is to provide a radi o comruni cation system a base
station, a relay station, a nobile station, and a packet transm ssion
control nethod that enable a nobile station to establish conmunication nore
secur el y i ndepeittenivhyeoff ratr dngearsts t aafi ongl wyr sl awi. omBhavbbheeavobdizdg t he
increase of traffic 15 and the decrease of throughput of the system
SUMVARY COF THE dMWENH @8Mrnbasderul inepi evetéhe abover ahijseiciy a3 nadne
comuni cation system according to the present inventionis a radio
communi cat i on sySt&REDIRG | ShédaBobasenstmhi:fNcaBl 20mBbbilkesskatbas, tand a
relay station having a relaying function in nultihop packet transm ssion
and confi gur ed: 4 0awef §107 M mE@ATHAt Cah | Opubased ANdaew eekpssapagkeblem
transm ssion system wherein a receiver station in the packet transm ssion
conpri ses: i ntid e5enees | e¥ehr FEASEEDEFd TBGNSpbAT aFRASYENBAL2E faRelay
interference |level at the tine of receiving a packet; desired signal |evel
cal cul ating meanst féns cale UAtingaase 2nkrMARe2005+ rEP@2-0294- Q6 cdesiked
signal level on the basis of the interference |evel obtained in the
nmeasurenent ; and desiu@dost anel thevelstaptifying means for notifying a
sender statlon of the desired

The present invention has been accomplished in order

to solve the above problems, and an ocbject of the invention
10 is to provide a radio communication system, a base station,

a relay station, amobile station, and a packet transmissicn

control method that enable a mobile station to establish

communication more securely independently of arrangement

of relay stations while avoiding the increase of traffic
15 and the decrease of throughput of the system.

SUMMARY OF THE INVENTION

In order to achieve the above object, a radio
communication system according to the present invention is
a radio communication system comprising a base station, a
20 mobile station, andarelaystationhavingarelaying function
in multihop packet transmission and configured to perform
communicationbasedonawirelesspacket transmissionsystem,
wherein a receiver station in the packet transmission
comprises: interference level measuring means for measuring
25 an interference level at the time of receilving a packet;

desired signal level calculating means for calculating a




signal |evel thus cal cul ated; and wherein the sender station 5 conprises:
transm ssi on power anount cal culating neans for calculating a tran&ﬂn'f‘ﬂﬁizgw
power anount of a packet on the basis of the desired signal |level notified
of by the receiver station; and determining means for deterniningh 97-0¢
the packet is transmssible to the receiver station, on the basis 10 of
the transm ssion power anount cal cul ated by the transm ssion power anbunt
calculating neans. In a certain packet transm ssion stage, any of the base
station, the nobile station, and the relay station can be the "receiver
station. " Lidewise] sdgpadf lebelbagels drisan, of Hégrdbitles fetrgmiam leand 15
the relay station can also be the "sender station.” Nanely, in the receiver
station in packetainedhsin sthemeasheehantr f endndesieedl spgasdr lryedeans
measures the interference level at the tine of receiving a packet, the
desi red si gnalndeiviEfimaheahaticomnotafyicglxakates st desofdthe28esigradl

| evel based on the interference |evel obtained in the neasurenent, and the
desi red signalsi@mvel leokilfthug cagand atrot;i inesshiche isehdersestdxtn enaofichhe
desired signal level thus calculated. In the sender station, the
transmSsi on poegsr i seU i acsndslsatamgomeansnceah ¢ ulat@sl d thend meeasia §siron
power 25 anount of a packet on the basis of the desired signal |evel thus
notified of, aruldiesdetermtrengmisaisndebern arsubt 2&P RYifad¥@® t7 oCtivbet her
t he packet is transmssible to the receiver station, on the basis of the
transm ssi on poaselrs affoihd debusedas oyhal édve lThet sEheé o Shatihenrpeefioens t he
packet transm ssion control by the search for links and the determ nation
on whet her 5 tatxasteiwht kedpdeketminnnthree basi X oiddatemintiery ehette ] enel

packet is transmissible to the receiver station, on the basis
10 of the transmission power amount calculated by the
transmission power amount calculating means. In a certain
packet transmissicn stage, anyof thebase station, themcbile
station, and the relay station canbe the "receiver station."
Likewise, any of the base station, the mobile station, and
15 the relay station can also be the "sender station.”
Namely, inthereceiver station inpacket transmission, !
the interference level measuring means measures the
interference level at the time of receiving a packet, the
desiredsignal levelcalculatingmeanscalculatesthedesired
20 signal level based on the interference level obtained in
the measurement, and the desired signal level notifyingmeans
notifies the sender station of the desired signal level thus
calculated. In the sender statiocn, the transmission power
amount calculating means calculates the transmission power
25 amount of a packet on the basis of the desired signal level

thus notified of, and the determining means determines



at the receiver station in the manner as described. In this way the sender

station is notified of the desired signal |evel obtained on the basis of
the interference level at the receiver station, calculates the tr } $SJ on
power 10 anount of the packet on the basis of the desired signal | ; - 0C

determ nes whet her the packet is transmssible to the receiver station, on
the basis of the transm ssion power anount cal cul ated, whereby it is
feasible to inplenent the appropriate determ nation on whether to send the
packet in 15 accordance with the interference level at the receiver station
and to avoi d tine thieddehe tperafiatal s prohl am snib Ideo e ervenivercesat hehudi ng
the increase of traffic, the decrease of throughput of the system etc.,

i ndependent | y onofhd besagrcangesentnehiseliay dwedf ensun2Ghlfzecabovkatadi o
comuni cation systemis characterized by the determ nation on whether to
transmt the gaekeénder ccoiciapee foirkis the paplien erenenikeveh @nthel
receiver station, which is a feature different fromthe CSMA CD system
configured topdeteisea ratetfar 1Tio g ansdrithd he taskata oot hendesés of an
interference signal, instead of the interference level. 7 2 1 MAR 2005

FP02- 0297- 0C ApotbeH tREiPaREPUNEaHOBSYSt M apeoift8grépetbe 1 present
invention is a radi o comruni cati on system conprising a base station, a

nobi | e stationt and rdxdeahay statiieR hawhmadnkel &y idesdrubeid.onThnemugti hop
packet transm ssion and 5 configured to perform comunication based on a
wireless packgly thanSEnSSrOn tUSiteM i IMRIEI i Y IECeiMerdsd dtddNsidgnal
level obtained on the basis of the interference level at
the receiver station, calculates the transmission power

10 amount of the packet on the basis of the desired signal level,

and determines whether the packet is transmissible to the

receiver station, on the basis of the transmissicn power
amount calculated, whereby it is feasible to implement the
appropriate determination on whether to send the packet in

15 accordance with the interference level at the receiver
station and to avoid the hidden terminal problem and the
inconveniences including the increase of traffic, the
decrease of throughput of the system, etc., independently
of the arrangement of relay stations.

20 The above radio communication system is characterized
by the determination on whether to transmit the packet in
accordance with the interference level at the receiver
station, which is a feature different from the CSMA/CD systen

configured to determine whether te transmit the packet on

25 the basis of an interference signal, instead cof the

interference level.



t he packet transm ssion conprises: interference |evel neasuring nmeans for
measuring an interference level at the time of receiving a packet? Q&g ngd
signal level calculating 10 neans for calculating a desired signal |evel on
the basis of the interference |evel obtained in the measurenent; FP02-0297-0¢C
determ ning neans for determ ning whether a packet is transmssible from
the sender station, on the basis of at |east one of the interference |evel,
the desired signal level, 15 a reception |evel of a control signal, and a
hop count from 20 a transm ssion-originating station to its own station; and
notifyi ng means for Mattifap ngdile cosmteri csttdtdnos voft emhe ccdesliingdtsi ghal

| evel according to a result of the determ nation by the determ ning neans.
Nanely, in theresgitvenvehhtioon d a rpakilcetormansoassoorsy s ttdrecomper § 2ngnce

| evel measuring neans neasures the interference level at the tine of
receiving a packete singtidhe admsbiéd stagnatn) ewel acad ay attiang onehasing
calcul ates the desired signal |evel on the basis of the interference |evel
25 obtai ned i m tr aygasyrmentiomhen tiner dederprakeay bteansmidet ennmands

whet her a packet is transmssible fromthe sender 8 2 1 MAR 2005

FP02- 0207- 00 sicatfiaureah tdepdrasimm oformtuth bastionebafedheni ateitel ense

| evel , the desired signal level, the reception |l evel of the control signal,
and the hop cqutkdy amanse itsrsarsmissSiten, Owhgirkdln Agratativen svatisnonn
station, and 5 the notifying neans notifies the sender station of the
desired signahd eelkeacanratiang 40i dihecamsti $eof ihecdtéeemioal éoal

measuring means for measuring an interference level at the
time of receiving a packet; desired signal level calculating

10 means for calculating a desired signal level on the basis
of the interference level obtained in the measurement;
determining means for determining whether a packet 1is
transmissible from the sender station, on the basis of at
least oneof the interference level, thedesiredsignal level,

15 a reception level of a control signal, and a hop count from
a transmission-originating station to its own station; and
notifying means for notifying the sender station of the
desired signal level according to a result of the
determination by the determining means.

20 Namely, inthe receiver stationinpacket transmission,
the interference level measuring means measures the
interference level at the time of receiving a packet, and
the desired signal level calculating means calculates the
desired signal level on the basis of the interference level

25 obtained in the measurement. Then the determining means

determines whether a packet is transmissible from the sender



by the determ ning neans. In this way the receiver station determ nes
whet her the packet is transm ssible fromthe sender station, oniwﬁwﬁ$@@§
of at |east one of the interference 10 | evel at the receiver station,
desired signal level, the reception |evel of the control signal, &R82rR&€97-00
hop count fromthe transm ssion-originating station to its own station,
and notifies the sender station of the desired signal |evel according to
the result of the determ nation. This nmakes 15 it feasible to inplenent in
the receiver station, the appropriate determ nation on whether to transmt
t he packet framttibe,sendéhesbatienpfoatt heabhsoseoff athé easteniwreficet he
interference | evel at the receiver station, the desired signal |evel, the
reception | evélevefl,t hirected T110dd Sigmad ], 120 edandthde dogp tcioamtl efrednofhighe
transm ssion-originating station to its own station. In the radio
communi cat i on ceystrens sagnddscrabedebdgy cquref efadih ythe he recei ver station
is configured to further conprise: destination deciding nmeans for deciding
a next 25 receirs@lisndisationroas g rmigsiriqnattiaon of @ pisckedwrons tdtel drasi and of  at
| east one of a reception level of a control signal, 9 2 MAR 2005
FP02- 0297- OC ameindter feirenneahevelt i d4 shovanskeatdtat iandf ahkeapeciomed  from
a transm ssion-originating station to its own station. The interference
| evel measur edibyatiheeivatiestepedtag teveheneasul i ngt nereen slecaamhien ani on
interference level at the 5 receiver station of a channel group used in
reception of pihehpatdkairmihaie myanno spechis evaeshel cécongeomnstdteion
above- st at ed

determines whether the packet is transmissible from the

sender station, onthebasisofat leastoneoftheinterference

10 level at the receiver station, the desired signal level,
the reception level of the control signal, and the hop count
fromthe transmission-originatingstationtoitsownstation,
and notifies the sender station of the desired signal level
according to the result of the determination. This makes

15 it feasible to implement in the receiver station, the
appropriate determination on whether to transmit the packet
from the sender station, on the basis of at least one of
the interference level at the receiver station, the desired
signal level, the reception level of the contrel signal,

20 and the hop count from the transmission-originating station
to its own staticn.

In the radio communication systems as described above,
preferably, the receiver station is configured to further
comprise: destination deciding means for deciding a next

25 receiver station as a destination of a packet on the basis

of at least one of a reception level of a control signal,



Wi rel ess packet transm ssion systemto which the present invention is
applied, but the present invention is especially 10 suitably appliZchMAR 3%
systens of identifying users by codes, using the sane frequency and the
same time (e.g., CDMA and OFCDM) . Particularly, it is preferable55P3He37-0¢
present invention that the CDVA system be used as the w rel ess packet
transm ssion system and application exanples thereof will 15 be descri bed
|ater. In order to achieve the above object, another radio comrunication
system according to the present invention is a radi o conmunication system
conprising a basamstetiomsnce il etstidts own atdtdonel apdseahponchawnitng a
relaying function 20 in packet transm ssion and applying CDVA to a radio
mul ti pl exi ng sttreme ofapsickesionanshiyssabhngviiertsion thel basen statiion.or the
relay station conprises: interference |evel nmeasuring neans for neasuring
an interference | evdhatinttes fegamncst deiverl okaauckanbgl theoiptesédrience
reception, at the 25 tinme of receiving a packet; desired signal |evel
cal cul ating reanrsl freraoatiout atdang aadebdier ed snhgralfekenek dnveheabaths 10 z
1 MAR 2005 FP02-0297-00 of the interference |evel obtained in the
measur énent ; asteidest rethtsignad f |evattamosl fyroge nesed forreaoctptybngothe
nobile station of the desired signal |evel thus cal cul ated; and wherein
t he nobi |l e st atHeopaxdegri ses: transm ssion power 5 anmount cal cul ati ng nmeans
for calculating a transm ssion power anount of a packet on the basis of the
desired signal |evelThawt &féed opedyf{bedsazd cstiatnisoon ahet leovet ayasedti on;
and determ ning neans for determ ning whether the packet is

wireless packet transmission system to which the present

invention is applied, but the present inventionis especially
10 suitablyapplicable to systems of identifyingusersby codes,
using the same frequency and the same time (e.g., CDMA and
CQFCDM} . Particularly, it is preferable in the present
invention that the CDMA system be used as the wireless packet
transmission system, and application examples thereof will
15 be described later.
In order to achieve the above object, another radio
communication system according to the present inventiocn is
a radio communication system comprising a base station, a
mobile station, andarelaystationhavingarelaying function
20 in packet transmission and applying CDMA to a radio
multiplexing scheme of packet transmission, wherein the base
station or the relay station comprises: interference level
measuring means for measuring an interference level at its
own station of a channel grcup used in reception, at the
25 time of receiving a packet; desired signal level calculating

means for calculating a desired signal level on the basis

10



transm ssible to the station as a source of the desired signal 10 |evel, on
the basis of the transm ssion power anount cal cul ated by the traqﬁgkﬁii

power anount cal culating mneans. Nanmely, in the base station or t ﬂ@@
station, the desired signal level calculating neans cal cul ates th&FP§esidéd 00
15 signal level on the basis of the reception |evel of the packet sent from
the nobile station and the interference level at its own station, and the
desired signal level notifying means notifies the nobile station of the
desired signal level thus calculated. In the nobile station, the

transm ssi on p@wehe20ntapiatenakcldasl n tneiansd tilehheaheakatesehhe and

transm ssion power anmount of the packet on the basis of the desired signal

|l evel notifiedieafireangh ditel detvenmadt Ny iveans adetfermhoaestynhetthermehel packet .
is transmssible to the station as a source of the desired signal |evel, on

the basis of the AN ITIOM AN ROV i AIEUMTe Al cttgd esh 14wl 4héd; nander the
nobi |l e station perforns the packet transm ssion control by the search for

11 2 1 VAR 2005 ¢ reRO2+029 trcif 1ld ks insh tdiyslet i dn N d 0t 0fs Whet heket 0
transmt the packet, based on the interference |evel at the base station or

the relay stabiomt ddndibl st WaymbARs TR ¢ £ Sl Bt Ofy b riefsriised orofotde

desired signal level obtained based on the interference 5 level at the

correspondent _statiORs £ LM &% the b5ansn s dpevekdagpynblofetae
packet on the basis of the desired signal |level, and determ nes whether the

packet s trapnsmesPle bg the sakLespaRdsAt o8t ahkone18y & her Dast sanaf the
transm ssi on power anount fhus cal cul ated, whereby
determining means for determining whether the packet is
transmissible to the station as a source of thedesired signal
10 level, on the basis of the transmission power amount
calculated by the transmission power amount calculating
means.
Namely, in the base station or the relay station, the
desiredsignal levelcalculatingmeanscalculatesthedesired
15 signal level on the basis of the reception level of the packet
sent from the mobile station and the interference level at
its own station, and the desired signal level notifying means
notifies the mobile station of the desired signal level thus
calculated. In the mobile station, the transmission power
20 amount calculating means then calculates the transmission
power amount of the packet on the basis of the desired signal
level notified of, and the determining means determines
whether the packet is transmissible to the station as a scurce
of the desired signal level, on the basis of the transmission
25 power amount calculated. In this manner the mobile station

performs the packet transmission control by the search for
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10 it is feasible to inplenment the appropriate determ nation on whether to
transmt the packet in accordance with the interference level at them jgs
correspondent station and to avoid the hidden term nal problem and %he

i nconveni ences including the increase of traffic, the decrease of FFP02-0257-00
t hroughput of the 15 system etc., independently of the arrangenent of relay
stations. The present invention is also applicable to downlink packet

transm ssion fromthe base station via the relay station to the nobile
station, as well as the uplink packet 20 transm ssion fromthe nobile

station via thénkeland shatiedrrrtioathienhaswhetaeirdy taadsal  fdiegacket,

communi cation system according to the present invention is a radio

conmmuni cat i onbagsyst em thapiiisé nfeeethas el stal iadn,tha ebel etstathonr @mel a

relay station having a relaying function in packet 25 transm ssion and
appl yi ng CDMArt0ag sadtoonul timpltexingrascharemnobt lpasket idnans masi bigd

wherei n each of the base station, 12 21 MAR 2005 FP02-0297-QCC the rel ay
station, and bife-nobekerstatigon Ichapsl sBsainkedterfet encael ipvied r frmasuré ng

means for measuring an interference level at its own station of a channel
group gsed i n1e&eepkitonthealcoldie sipotRleoft racaidmg e lpacketes desered 5

signal level calculating neans for calculating a desired signal |evel on

the basis of thenishtiesfiencperelexeduobical ned phokebeomeasubesest ofdese r ed
signal level notifying nmeans for notifying a sender station of the packet,

of the desiredessirgaakibayel 1éheb, cald adatredndy ahethesi ohepoaekeanount 10
cal cul ating neans for calculating a transm ssi on power anount
transmissible to the correspondent station, con the basis
of the transmission power amount thus calculated, whereby
10 it is feasible to implement the appropriate determination
on whether to transmit the packet in accordance with the
interference level at the correspondent station and to avoid
the hidden terminal problem and the inconveniences including
the increase of traffic, the decrease of throughput of the
15 system, etc., independently of the arrangement of relay
stations.

The present invention is also applicable to downlink
packet transmission from the base station via the relay
station to the mobile station, as well as the uplink packet

20 transmission from the mobile station via the relay station
to the base station, and a radic communication system
according to the present invention is a radio communication
system comprising a base station, a mobile station, and a
relay station having a relaying function in packet

25 transmission and applying CDMA to a radiomultiplexing scheme

of packet transmission, wherein each of the base staticn,

12




of a packet on the basis of a desired signal |evel notified of by another
station, at the time of transmtting or relaying a packet; and det

means for determ ning whether the packet is transmssible to the taIngﬁgs
a source of the 15 desired signal level, on the basis of the transffssi

power anount cal cul ated by the transm ssion power anmount cal cul ating
nmeans. As descri bed above, the base station, the relay station, and the
nobi |l e station each have ~1 the interference |level 20 neasuring nmeans, (c)
the desired signal l|evel calculating neans, (r) the desired signal |evel
notifyi ng nmeanse (me)lavhes tatriamsnmiasi orheowsri aeosid t tah codbwrpf hgedeans, and
b the determ ning neans, and in the uplink and downlink packet

transm ssi ons intlee fleasmncst didvwon, ndesurlay stats ohgr anga$hei2d anbil e
station performthe packet transm ssion control by the search for |inks and
t he det er m natiindre rdie netnetehdreved X )iRbs ~QwrA-~s tatlidd to@nsachanhel packeb on
the basis of "he interference level at the transm ssion partner. For
exanpl e, in theeccase refcepadikoet, btarisntsseont receheindowpbichktdidesited from
t he base station to one relay station, 5 in the one relay station, the
desired si gnalsilgend! lealedulcatliag ateians ned ol fdrescd e desingd signatretievel
on the basis of a reception |evel of a packet sent fromthe base station
and an interferiemnzae level cat thesaws stfathenntand ddenadedered olsigitaddl| evel
notifying nmeans notifies the base station of 10 the desired signal |evel

t hus cal cul at éd. the ke shasenerdt;atdesmi rddies tgranls nli esgs JomgioWveyr i ragrouedn s

cal cul ating neans then calculates a transm ssion power anount of a packet
on for notifying a sender station of the packet, of the desired

signal level thus calculated; transmission power amount
10 calculatingmeans forcalculatingatransmissionpower amount
of a packet on the basis of a desired signal level notified
cf by another station, at the time of transmittingor relaying
a packet; and determining means for determining whether the
packet is transmissible to the station as a source of the
15 desired signal level, on the basis of the transmission power
amount calculated by the transmission power amount
calculating means.
Asdescribedabove, thebasestation, therelaystation,
and the mobile station each have (U the interference level
20 measuring means, @ the desired signal level calculating
neans, @ the desired signal level notifying means, @ the
transmission power amount calculating means, and ® the
determining means, and in the uplink and downlink packet
transmissions, the base station, the relay station, and the
25 mobile station perform the packet transmission control by

the search for links and the determination on whether to

13
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the basis of the desired signal level thus notified of, and the determ ning
nmeans determ nes whether the packet is 15 transmssible to the station as a
source of the desired signal Ievel, on the basis of the transnissg%%gmgy@%
amount thus calculated. This makes it feasible to inplement the = -0¢
appropriate determ nation on whether to transmt the packet in accordance
with the interference level at the 20 correspondent station even in the
downl i nk communi cation and to avoid the hidden term nal problemand the
i nconveni ences including the increase of traffic, the decrease of
t hr oughput of e ssyidt éime pticketi ndependerisy ofothehénherfagensat Llefetel ay
stations. 25 In the various radi o comruni cati on systens descri bed above,
each of the base t$teattiramsntiles inobidartstati on, and 14 2 1 MAR 2005
FP-02-0297-0( the relay station constituting themis preferably configured
to have the neans (frencékams)edeastthkedabelofvablaatlyrartdme dmisen sthathen i s
preferably configured to further conprise: attribution information hol di ng
means 5 whi chidhelids: kad 1 ¥édbut o rionfidierabs e teft ieacths ombided ast atadhoapd each
relay station capable of direct comrunication with its own station, and
attribwion i nformabhen «ifaeacht iohj lthe ¢ ot t@bshgdatdeivaletaycstatiog
i ncapabl e of direct comrunication with its-own station but capabl e of
direct 10 conm#irgAldaorulistth sathel dysdtrald engnihelbase shathenbasial sb
preferably configured to further conprise: destination deciding neans for
deci ding a npbidegegtaldron drela delaypstiadt aerdts fraesticdbaon $vawhooh
and an interference level at its own station, and the desired
signal level notifying means notifies the base station of
10 the desired signal level thus calculated. In the base
station, the transmission power amount calculating means
then calculates a transmission power amount of a packet on
the basis of the desired signal level thus notified of, and
the determining means determines whether the packet is
15 transmissible to the station as a source of the desiredsignal
level, on the basis of the transmission power amount thus
calculated. This makes it feasible to implement the
appropriate determination on whether to transmit the packet
in accordance with the interference level at the
20 correspondent station even in the downlink communication
and to aveid the hidden terminal problem and the
inconveniences including the increase of traffic, the
decrease of throughput of the system, etc., independently
of the arrangement of relay stations.

25 In the various radio communication systems described

above, each of the base station, the mcbile station, and
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the base station should transmt a packet, on the basis of 15 at |east one
of a reception level of a control signal, an interference |evel af liMA& 80n
station, and a hop count from a transm ssion-originating station to its own
station. Methods of deternining the destination by the above destifidoh297-0(
deci di ng nmeans and by destination deciding neans 20 described hereinafter
i nclude, for exanple, a nmethod of mnimzing the hop count (Fig. 7), a
met hod of selecting a station yielding a mninumof relative transm ssion
powers calculated fromreceived SIR of control signals and interference
| evel s at sendets ref alyhe acoitm obnsitghaksngFRilem 25 B)e farablspconfifhesd wil |
be described |ater. The base station is preferably configured to further 15
2 1 MAR 2005 HPQ2aWR9%h«&Cneanpr i Sencthansel dgsoupbedl bef.owg nmeans for
selecting a channel group for transm ssion/reception on the basis of a
transm tting directidmealyathackese andtsbgnpd dreafsmdly ngnfiieansed ab
transmtting a signal to be transmtted, on a channel 5 according to the
sel ect ed chann@lrgiéripzomdel s@bi detstiatt 0oni $npoenerabhyheodf nguredniso
further conprise: destination deciding nmeans for deciding a base station
or a rejay stafhidth aslasdasticnatitannt onvbirebtiba ofrokidle rsbdtlieontahavhd
transmt a packet, on the basis of 10 a reception |evel of a control signal
or a hop countarfd edcht helhase: Siadn eaphad liet 6 £ i &d Aldoamunike vhahi Wetst ation
is preferably configured to further conprise: channel group selecting nmeans
for selecting gts ehanseht goRuRidattrabatiss ONfoereplban drademnbbsile of
station and each relay station incapable of direct
communication with its.own station but capable of direct
10 communication with a relay station.

The base station is alsc preferably configured to
further comprise: destination deciding means for deciding
amcbile station or a relay station as a destination to which
the base station should transmit a packet, on the basis of

15 at least one of a reception level of a control signal, an
interference level at its own station, and a hop count from
a transmission—-originating station to its own station.
Methods of determining the destination by the above
destination deciding means and by destination deciding means
20 described hereinafter include, for example, a method of
minimizing the hop count (Fig. 7), a method of selecting
a station yielding aminimum of relative transmission powers
calculated from received SIR of control signals and
interference levels at senders of the control signals (Fig.

25 8), and so on. These will be described later.

The base station is preferably configured to further

15
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15 both or one of a hop count fromthe base station to its own station and
a transmtting direction of a packet; and signal transmtting neani L@A
transmtting a signal to be transmtted, on a channel according tott R 2095
sel ected channel group. 20 The relay station is preferably confi g1 37-0C
further conprise: destination deciding nmeans for deciding a station as a
destination to which the relay station should transmt a packet, on the
basis of a reception level of a control signal or a hop count fromthe
transm ssion-originating 25 station to its own station. The relay station
is preferably oot e edcliandal tdwesud 6s 21 dc MRy 2008 EPO2r028Te0€iagnpri se:
decodi ng neans for despreading a signal received fromthe nobile station
t he base statidianesd @nolimefor et wynswiasion/ tocdecddr dhethegbakiknbd an
i nformati on sequence signal; and spread signal generating nmeans for
spreadi ng 5 thetdesededtintarimidtansequence:st gaal diorganerahengt sphead
signal. The radi o comuni cation systemis preferably configured so that,
when the rel aysrad FOP teMRMI%ES nata egskl tbhe: tFansni 68LaN dPOVERaaABUNt
cal cul ati ng neans, the 10 transm ssion power cal culated by the transm ssion
power sanount GAldAdatd N NEaNSsd Be@SSd aReshh 1 t feospr ead signal  generat ed
by the spread signal generating neans and the sprea signal is transmtted.
The relay station isHyebelablsytacarfi gyred fea-furt berfi dbreama Eaethehannel
group sel ecting neans for selecting a

comprise: destination deciding means for deciding a base

station or a relay station as a destination to which the
mobile station should transmit a packet, on the basis of

10 a reception level of a control signal or a hop count from

the base station to its own station.
The mobile station is preferably configured to further
comprise: channel group selecting means for selecting a
channel group for transmissicon/reception con the basis of
15 both or cne of a hop count from the base station to its cwn
station and a transmitting direction of a packet; and signal
transmitting means for transmitting a signal to be
transmitted, on a channel according to the selected channel
group.
29 The relay station is preferably configured to further
conprise: destination deciding means for deciding a station

as a destination to which the relay station should transmit

a packet, on the basis of a reception level c¢f a control
signal or a hop count from the transmission-originating
25 station to its own station.

The relay station is preferably configured to further
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channel group for transm ssion/reception on the basis of both or one of a
hop count fromthe transm ssion--originating station to its own slzalt,'iﬂmnzg%nd
a transmtting direction of a packet; and signal transmtting nmeans fo
transmtting 20 a signal to be transnitted, on a channel according EPdJEE‘I%Z%—!S"O(
sel ected channel group. The relay station in the present invention may be
conpri sedof a station having a function of the nobile station, or a device
installed in a vehicle or in stationary facilities. Incidentally, the
present invention can also be grasped from aspects of the invention of the
base station, ddmrmis | eetpddn MARN2006r FRO2:-9297/myg GCssgakilonecandethe
relay station constituting the system as well as the aspect of the

i nvention of them ddeonadonirisitedtioon thysiem swhiclenacime@arnnghdrkeelay
operations and effects. Nanely, the invention can be described as follows. 5
A base st at i orstEccianrditng deaddre thresarhalnyenti an isfoambasenstatience
constituting a radi o conmuni cation system for comuni cati on based on a

wi rel ess packetidrraAnsdrssispresy st Bya M déner abbhd enstias i oor apdrazdehay
station having a relaying function in-packet transm ssion, the base station
10 conmi si ng:thentiecdaeaniaef d et L areasuicRg en®bdisal tor gewasat & rgspasad
interference level at the tine of receiving a packet; desired signal |evel
cal cul ati ng nmeans:aflar cal culating a desired signal |level on the basis of
the interference | evel obtained in the nmeasurenent; and desired signal

l evel 15 notifying meansafdio retinfud g ta gendest i ai § gir of e £ ditel packet

configured sc that, when the relay staticn comprises at least
the transmission power .amount calculating means, the

10 transmissiocn power calculated by the transmission power
amount calculating means is assigned to the spread signal
generatedbythe spreadsignal generatingmeans and the spread
signal is transmitted.

The relay station is preferably configured to further

15 comprise: channel group selecting means for selecting a
channel group for transmission/reception on the basis of
both or one of a hop count from the transmission-originating
station to its own station and a transmitting direction of
a packet; and signal transmitting means for transmitting

20 a signal to be transmitted, cn a channel according to the
selected channel group.

The relay station in the present invention may be
comprisedofastationhavinga functicnof themobilestation,
oradeviceinstalledinavehicleorinstationaryfacilities.

25 Incidentally, thepresent inventioncanalsobe grasped

from aspects of the invention of the base station, the mobile
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of the desired signal |evel thus cal culated. The interference | evel neasured
by the interference |evel neasuring neans can be an interference |evel at
the base station of a channel group used in reception of the 20 addWth%
Anot her base station according to the present invention is a base &%t i%s?7-0C
constituting a radi o conmunication system applying COVA to a radio
mul ti pl exi ng schene of packet transm ssion, with a nobile station and a
relay station having 25 a relaying function in packet transm ssion, the base
station conprising: interference |evel nmeasuring neans for neasuring 18 Z |
MAR 2005 FPOZta0297+,08ngnthat eeley erfoat 1@vealoratt iitts- iown theasyshen as
channel group wused in reception, at the time of receiving a packet; desired
signal |evel owlduhatihespant offdtheahvahatong Athegiadsd coimnal cheveh on
the basis of the interference | evel obtained 5 in the nmeasurenent; and
desired signalsysenesl, mdtiilfeyiachimsaintsy fidre npefyingna seadeffechsi on of the
packet, of the desired signal |evel thus cal cul ated. Another base station
accordi ng to tNameingsearite iimrenttiiom dan eodadesctabednasohsilowsing a radio
comuni cation system 10 applying COVA to a radio nultiplexing system of
packet & ransm ssi onA heth atabboheastatdomg ard tha plragestainvanhavnngs a
relaying function in packet transm ssion, the base station conprising:
i nterference lzevelsearsdsiriary awatsi forimpasuradip commum erd erencey sevel  at
its own station of a channel group 15 used in reception, at the tinme of
receiving a packetpmoesicedicsi paslkd eved wateltasi pygcheansrfrosmiad cohat i ng
a desired

system, with a mobile station and a relay station having

a relaying functicn inpacket transmission, the base station

10 comprising: interference level measuringmeans formeasuring
an interference level at the time of receiving a packet;
desired signal level calculating means for calculating a
desired signal level on the basis of the interference level
obtained in the measurement; and desired signal level

15 notifyingmeans for notifying a sender station of the packet,
of the desired signal level thus calculated.

The interference level measured by the interference
level measuring means can be an interference level at the
base station of a channel group used in reception of the

20 packet.

Anotherbasestationaccordingtothepresent invention
is a base station constituting a radio communication system
applying CDMA to a radio multiplexing scheme of packet
transmission, withamcbile stationandarelaystationhaving

25 arelaying function in packet transmission, the base staticn

comprising: interference levelmeasuringmeans formeasuring
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signal level on the basis of the interference |evel obtained in the
measurenent; desired signal level notifying nmeans for notifying a 3émm@qw5
station of the packet, of the desired 20 signal |evel thus cal cul ated;
transni ssi on power amount cal cul ati ng means for calculating a tradsfizs4h -0¢C
power anount of a packet on the basis of a desired signal |evel notified
of by another station, at the tine of transmtting a packet; and
determ ni ng neans for determ ning whether the packet 25 is transmissible to
the station as a source of the desired signal level, on the basis of the
transm ssi on powentardfertente 2eteMAR 2005 okR02:£8R9Zn 0O @akbahakedgbyuphe
transm ssi on power anount cal cul ating neans. This base station is preferably
confi gured to Jfawd herrecgnprdrseaatthe humieont refedmatigon prakditngdeeansdwhi ch
holds 5 attribution informationof each eachnobil e staand each relay station
capabl e of di reiginalonawd lcatd lodtting tiseavd Bdatedhcul andnatardbsired
informati on of each nobile station and each relay station incapable of
direct comunigiajrizinleiel di shedwns 54 atfi ohe it capmtdrecofll edelechtained
communi cation with a relay 10 station. This base station is preferably
configw ed to iffuthbBeleangudrss dastddwsi fah sdegaadi hgvarans iffgrindecednag a
nobile station or a relay station as a destination to which the base
station shoul ¢ddr aBshiflyiagpackeideronthbeohast shef patkdb, leasheotes bfed
reception level of a control signal, an interference level at its own
station, and & ikgflcauwite If rioms adr@nsMmesdi on-originating station to its own
station.

Anotherbase stationaccording tothepresent invention

is a base station constituting a radioc communication system
10 applying CDMA to a radio multiplexing system of packet
transmission, withamobile stationandarelaystationhaving
arelaying function in packet transmission, the base station
comprising: interference level measuringmeans formeasuring
an interference level at its own station of a channel group
15 used in reception, at the time of receiving a packet; desired
signal level calculating means for calculating a desired
signal level on the basis of the interference level obtained
in the measurement; desired signal level notifying means
for notifying a sender station of the packet, of the desired
20 signal level thus calculated; transmission power amount
calculatingmeans forcalculatingatransmissionpower amount
of a packet on the basis of a desired signal level notified
of by another station, at the time of transmitting a packet;
and determining means for determining whether the packet
25 is transmissible to the station as a source of the desired

signal level, on the basis of the transmission power amount
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This base station is preferably configured to further conprise cha?qel
group selecting neans for selecting a 20 channel group for "MAR 2005
transm ssion/reception on the basis of a transmtting direction of _a packet;
and signal transmtting neans for transmtting a signal to be t rafismietOed,’-00
on a channel according to the selected channel group. A nobile station
according to the present invention 25 is a nobile station constituting a
radi o communi cation system for comunicati on based on a wirel ess packet
transm ssion 20 2 1 MAR 2005 FP02-0297-CC system w th a base station and a
rel ay stationchavinrgtad el dyind fanotisoridam packetaneemsnisbiohating nobil e
station conprising: transm ssion power anount cal cul ati ng neans for
cal cul ati ng amerassm ssi on power anount of a packet on the 5 basis of a
desired signal level notified of by a sender station of the packet; and
det er m ni ng nmeans f @hidebasaistiatg oshéshere fdheb packett lignadhsnfsstite from
the sender station, on the basis of the transm ssion power anount
cal cul at ed by cbheritseaasnirsbianopoinefoamatndn dad lclire megnseahschllifo Ithe above
nobile station is preferably configured to further conprise interference
| evel measuri agtreans ifoor in feasat iog odredatt mrobét ersde Hierebndteadher¢lag of
receiving a packet; desired signal |evel calculating neans for cal cul ati ng
a desired siggaktievstamablde thiisiecntotheni dbtioheriftér ensewnevied t bd ai ned
in the neasurenent; and desired signal |evel notifying neans for notifying
a sender statizpd aptribetpanketfomnfat hen defséaed silgntd sitemdlort hug each
calculated. In this case, the interference | evel neasured by the

relay station incapable of direct communication with its

own station but capable of direct communication with a relay
10 station.

This base station is preferably configured to further
comprise destination deciding means for deciding a mobile
station or a relay station as a destination to which the
base station should transmit a packet, on the basis of at

15 least one of a reception level of a control signal, an
interference level at its own station, and a hop count from
a transmission-originating station to its own station.

This base station is preferably configured to further

comprise channel group selecting means for selecting a

20 channel group for transmission/reception on the basis of
atransmittingdirectionof a packet; andsignal transmitting
means for transmittingasignal tobe transmitted, cnachannel
according to the selected channel group.

A mobile station according to the present invention

25 isamobile stationconstitutingaradio communicaticon system

for communication based on a wireless packet transmission
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interference | evel neasuring neans can be an interference 20 |level at the
nobi |l e station of a channel group used in reception of the packet. Qﬁ&t{ﬂ&r
nobil e station according to the present invention is a nobile stalzi‘
constituting a radio comunication system applying COVA to a radi Fr02-0297~0¢
mul tipl exing 25 schene of packet transm ssion, with a base station and a
relay station having a relaying function in packet 21 2 1 MAR 2005
FP02--0297-00 transm ssion, the nobile station conprising: transn ssion
power ampunt cal cul ating neans for calculating a transm ssion power anpunt
of a packet orsydieemasistivfz abaesi sedtspgnahd hevelagosihiédnohabynighe base
station or the relay station; 5 and determ ning nmeans for determ ning
whet her t he packlstying ftinandpinsisi preketd timnstiads bim asha moufrlcesobhtiba
desired signal level, on the basis of the transm ssion power anount
cal cul at ed by ddrectrairsm $saosTpewsrrapowat aalwcul akloglaneagsuearlsd fole .
above nobile station is preferably configured to further conprise |
destinati on derd diviptneans teaendedisdiing pawkasemstiati ofi Dpaxkesd @y shat i on |
as a destination to which the nobile station should transmt a packet, on |
the basis of @sileasta deei nédaigeadpteonl hevelfiet of bpatsaidest ghakichS an |
interference level at its own station, and a hop count froma
transm ssi on- arf gheatd ake st atidote tormisi nymestret £ on.debrermmimhidgewltahean i s
preferably configured to further conprise channel group sel ecting neans for
selecting a the packet is transmissible from the sender staticn, on the
basis of the transmission power amount calculated by the
transmission power amount calculating means.
10 The above mobile station is preferably configured to
further comprise interference level measuring means for
measuring an interference level at the time of receiving
a packet; desired signal level calculating means for
calculating a desired signal level on the basis of the
15 interference level obtained in the measurement; and desired
signal level notifying means for notifying a sender station
of the packet, of the desired signal level thus calculated.
In this case, the interference level measured by the
interference level measuring means can be an interference
20 level at themobilestationofachannel groupusedinreception
of the packet.
Another mobile station according to the present
invention is a mobile staticn constituting a radio
communication system applying COMA to a radio multiplexing

25 scheme of packet transmission, with a base station and a

relay staticn having a relaying functicn in packet
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channel group for transnlsS|on/recept|on on the basis of 20 both or one of a
hop count fromthe base station to its own station and a transm tZ1 MR 2005
direction of a packet; and signal transmtting means for transmtt]
signal to be transmtted, on a channel according to the selected gﬁﬁ%ﬁ§297—00
group. 25 A relay station according to the present invention is a relay
station constituting a radio conmunication system?22 2 1 MAR 2U 5
FPQ2- - 0297- OC for conmuni cati on based on a w rel ess packet transni ssion
system with a base station and a nobile station and having a relaying
function in pé@k@ﬁmvﬁéﬂ$ﬁhs§b@nmophéerétayléna@©@Prl§éﬁﬁr|§¥®@Smlﬁ§éﬁﬂerence
| evel measuring means for neasuring 5 an interference |level at the time of
recei ving a packetranaest cedcylghahginassls tar callatilag ingansrinsmeastanat i ng
a desired signal level on the basis of the interference |evel obtained in
t he nmeasur enemcweamadndegitr ef si gaakelteval throbatysnginsatsst bedndighging a
sender station of the packet, 10 of the desired signal |evel thus
cal cul ated. THevationetiébay sfdty aind bapeeferabby contiegueédyt otatupnher
conprise determ ning nmeans for determ ning whether a packet is
t ransmsssi bl e ahromiettee rsericer mstzatd ofnr okettdmenihiasy svivdtlaer | tlagtpankedf the
interference |level, the desired 15 signal level, a reception |evel of a
control signalis amdnsailkspbdeuht thenshatiansas ssisonred gifnahendestaeion to
its own station, and in a configuration wherein the desired signal |evel
noti fyi ng nearsgnatli Leeslt hen Serdbrsssad f athoft rehenigesionegowegnaholintel
according to a result of the

calculated by the transmission power amount calculating

means.
10 The above mobile station is preferably configured to
further comprise destination deciding means for deciding
a base station or a relay station as a destination to which
the mobile station should transmit a packet, on the basis
of at least one of & reception level of a control signal,

15 an interference level at its own station, and a hop count

from a transmission-originating station to its own station.
The mobile station is preferably configured to further

comprise channel group selecting means for selecting a
channel group for transmission/reception cn the basis of

20 both or one of a hop count from the base station to its own ;
station and a transmitting direction of a packet; and signal ;
transmitting means for transmitting a signal to be
transmitted, on a channel according to the selected channel
group.

25 A relay station according to the present invention is

a relay station constituting a radic communication system
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20 determ nation by the determ ni_ng means. 25 The interference | gvel
nmeasured by the interference |evel neasuring neans can be an i ntlet YAk Hfice
| evel at the relay station of a channel group used in reception of the
packet. Another relay station according to the present invention iEP&T@&I%Y-0(
station constituting a radio 23 2 1 MAR 2005 FP02-0297-0C comuni cati on
system applying COM A to a radio nultiplexing schene of packet
transm ssion, with a base station and a nobile station and having a
rel aying function in packet transm ssion, the relay station conprising:
i nterference 5fdeveimmeaseatinon messesd fooy anwaseliesg aacketetfenemdcesliewvel at
its own station of a channel group used in reception, at the tine of
recei ving a packetemdesitited sagaadtd el anchbcublat L ags treainsn faord takdukat | ng
a desired signal level on the basis of the i-nterference |evel obtained in
the 10 nmeasur enenllayand fesitriedh shgralkdteveingmol $ § yong tieansl £ pstanabnf yi ng
a sender station of the packet, of the desired signal |evel thus
cal cul at ed. Theoniet ayirsd athosrdecendierigetdl hbes pr €686 fie angvent neAsuring
preferably configured to conprise transm ssion power 15 anount cal cul ating
means for cal cad ainthgrBetemnsnissébnaporiee abmand fofeaepackegt aopathetbhasi s
of a desired signal level notified of by another station, at the tinme of
rel aying a pabketlredngigted Brgne hgcakansat ongdetens fbngecwbetihetihbhea
packet is transm ssible to the station as a source of the
desired signal level on the basis of the interference level
obtained in the measurement; and desired signal level
notifyingmeans fornotifying a sender station of the packet,
10 of the desired signal level thus calculated.
The above relay station is preferably configured to
further comprise determining means for determining whether
a packet is transmissible from the sender station, on the
basis of at least one of the interference level, the desired
15 signal level, a reception level of a control signal, and
a hop count from a transmission-originating station to its
ownstation, andinaconfigurationwhereinthedesiredsignal
level notifying means notifies the sender station of the
desired signal level according to a result of the
20 determination by the determining means.
The interference level measured by the interference
level measuring means can be an interference level at the

relay station of a channel group used in reception cf the

packet.
25 Anocther relay staticn according tc the present

invention is a relay station constituting a radio
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20 desired signal level, on the basis of the transm ssion power anount
calcul ated by the transm ssion power anount cal cul ating neans. The1 Mgk a5
station is preferably configured to further conprise destination decidiQ?
means for deciding a station 25 as a destination to which the rel & & dt4on 0¢
should transmt a packet, on the basis of at |east one of a reception |evel
24 2 MAR 2005 FP02-0297-0C of a control signal, an interference |evel at
its own station, and a hop count froma transm ssion-originating station to
its own station. The relay station is preferably configured to further 5
conpri se decodi¢ruebist Iot ESHTeadPdy 1@ CoHAl te ecaiadéd NPLESAPLREIRODI | e
station, the base station, and another relay station to decode the signal
into an i nfor netheme sefuenciet st yaasniantdospreathskghakegenataringndeans for
spreading the decoded information sequence signal to generate a spread 10
signal. The relayl bt attianion Pprefleaabhy sonélguied fonthacn inheackkée rel ay
station conprises at |least the transm ssion power anount cal cul ati ng neans,
the transm ssitorepowessical cliateidldy thetieoansomssishngowentanbanence
calculating neans 15 is assigned to the spread signal generated by the
spread 5 si gnalleenkematad vy imgams aarsd fiohre nepseadngi ghalintsrfeansmet Ledel The
relay station is preferably configured to further conprise channel group
sel ecting nearst fiors seirecitiagien channehagrelpgfonpt naadnigskentpecepti on on
the basis of 20 a hop count froma transm ssion-originating station to its
at the time of receiving a packet; desired signal level
calculating means for calculating a desired signal level
on the basis of the interference level obtained in the
10 measurement; and desired signal level notifying means for
notifying a sender station of the packet, of the desired
signal level thus calculated.
The relay station according to the present invention
is preferably configured tc comprise transmission power
15 amount calculatingmeans forcalculatingatransmissionpower
amount of a packet on the basis of a desired signal level
notified of by another station, at the time of relaying a
packet; and determining means for determining whether the
packet is transmissible to the station as a source of the
20 desired signal level, on the basis of the transmission power
amount calculated by the transmissicn power amount

calculating means.
The relay station is preferably configured to further
comprise destination deciding means for deciding a station
25 as a destination to which the relay station should transmit

a packet, on the basis of at least one of a reception level
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own station; and signal transmtting neans for transmtting a signal to be
transmtted, on a channel according to the selected channel groug%n% f
relay station may be configured so that the relay 25 stationis F

of a station having a function of the nobile station, or a rel ayi fi 0&’9\9%9@ 0C
installed in a vehicle 25 2 ' MAN 2005 FPQO2-0297-0CC or in stati onary
facilities. Incidentally, the present invention can also be grasped from an
aspect of the invention of a packet transm ssion control nethod executed in
the radi o conmmuni cation system 5 as well as the aspect of the invention as
t he radi o conmfni cahiteon lsyisgrem and irte apectce dEvehe htemvrontationhe base
station, the nobile station, and the relay station constituting the system
whi | e achievimgmlbkhoppﬁwwmt(ﬂrynlanurehﬁm¢SsioNamEHginﬁhéanvéﬁtﬁOn tan be
described as 10 follows. A packet transm ssion control nethod according to
the present iimeentirorstssidmpacket transm ssion control nmethod in a radio
conmmuni cati on system conprising a base station, a nobile station, and a
relay station havi nhe relayistptlisod dscpiehe  abbuladipypasket fuansaissi on
and configured to perform comunication based on a w rel ess packet
transnisssi on csygtredge teeocpdcketmetnansoirsdeopreendtingl anet doal conpeisedg: an
interference | evel neasuring step wherein a receiver station in the packet
transni ssi on measutes rubild etheiencet!2d Haseebt ahidesiamd aspghealr tevay
calculating step wherein the receiver station calculates a desired signal

| evel on the station tc decode the signal into an information sequence

signal; and spread signal generating means for spreading
the decoded information sequence signal to generate a spread
10 signal.

The relay station is preferably configured so that,
when the relay station comprises at least the transmission
power amount calculating means, the transmission power
calculatedbythetransmissionpower amount calculatingmeans

1% is assigned to the spread signal generated by the spread
signalgeneratingmeansandthespreadsignalistransmitted.

The relay station is preferably configured to further
comprise channel group selecting means for selecting a
channel group for transmission/reception on the basis of

20 a hop count from a transmission-originating station to its
own station; and signal transmitting means for transmitting
a signal to be transmitted, on a channel according to the
selected channel group.

The relay station may be configured so that the relay

25 station is comprised of a station having a function of the

mobile station, or a relaying device installed in a vehicle
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basis of the interference |evel dbtained in the neasurenent;

signal |eve

notifying step wherein the receiver station notifiesza_ﬁ

a desired
station of the desired signal |level 25 thus calculated; a transnissibdﬁggagr
anount cal culating step wherein the sender station calculates a FP02-0237-0¢

transm ssion 26 2 1 MAR 2005 F202-0297-OC power anount of a packet on the

basis of the desired signal Ilevel thus notified of; a determning step

wherein the sender station determ nes whether the packet is transm ssible

to the receiver station

on the basis of the transm ssion power 5 anpunt

t hus cal cul at etk andstatpoeketytfansbitieng step wherein the sender station

transmts the packet by a power

for the recei

packet-transm ssi ble -station.

ver sthidiotgnial Ihetheegicsemn tsiratdon sletenmlnetbagrasped

according to the transm ssion power anopunt

In a certain packet 10 transm ssion stage,

any of the baser&i ain (spddie abbihe istett0on andathgcketayrshahiesiean be

the "receiver

station. Likew se, any of the base station, the nobile

station, and ddie-rEl aptsioat egacaaadbentite 'rseidecoshahied L oAnelyseempacket

transm ssi on

control nethod according is to the present invention is a

packet gransnmfsivdl Cof riile a8t dotd eRechit etnaéntbhent iperpE braAsNi tting a

packet from

radi o conmuni GajninQih iSyESTRIA COPP difsi MQc athasesséats off Bhe NDhi kRSt ahi Of,

a relay stati

10

15

20

25

nobile station via a relay station to a base station in

and

on having a relaying function 20 in packet transm ssion and
appl yi ng CDVA i Bakadsdafibhi ptiexinrg ischeratobnpagkett Ha arsmiysstan; ohhe
packet transm ssion control nethod conprising: an interference

constituting the system, while achieving like operations
and effects. Namely, - the invention can be described as
follows.

A packet transmission control method according to the
present inventicn is a packet transmission control method
in a radio communication system comprising a base station,
a mobile station, and a relay station having a relaying
function in multihop packet transmission and configured to
performcommunicationbasedonawirelesspacket transmission
system, the packet transmission control method comprising:
an interference level measuring step wherein a receiver
station in the packet transmission measures an interference
level; a desired signal level calculating step wherein the
receiver station calculates a desired signal level on the
basis of the interference level ocbtained in the measurement;
a desired signal level notifying step wherein the receiver
stationnotifies a sender station of thedesired signal level
thus calculated; a transmission power amcunt calculating

step wherein the sender station calculates a transmission
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| evel nmeasuring step wherein a receiver station of a packet neasures an
interference level at its own station of the 25 received packet; aZdeMiy &g
signal level calculating step wherein the receiver station calculates a
desired signal 27 21 MAR 205 FP-02-0297-CC |l evel on the basis of tEF2-0297-0C
interference | evel obtained in the neasurenent; a desired signal |evel
notifying step wherein the receiver station notifies a sender station of

t he packet, of the desired signal |evel thus calculated; 5 a transm ssion
power anount cal culating step wherein the sender station calculates a
transm ssi on power amountt of a g gEicketoronhthieabasist afhd Hesdesdr edgaegnal

| evel thus notified of; a determning step wherein the sender station
determ nes whiethdr thhe mpack®ited 55t raafisbe sRihl agtsrdheheeeehwere séatieon, 10
on thebasis of the transm ssion power anmount thus cal cul ated; and a packet

transmtting sftep whekeite tdie:senterhstrathenpatkarsist srhhempaskpl ebyoca
power according to the transm ssion power anount for the receiver station,

to the recei vemestatkofierdei£f IBmMednash@ HRacked fiioh $Fagshblse ishapbwar 15
The nethod herein preferably further conprises anobile station destination

deci di g st ep apherel rHe dohilesdat iand debdeedt asriheni eeehyestspation
deci des a base station or a relay station as a destination to which the

nobi | e stati onheshaW @hlr a88ARY atRAckRls roMshhes basd ikt pheaspowae of 20
a reception |level of a control signal, an interference level at its own

station, and adep GeuNtof #1amta adsmanslicsShoReer igbhiat g shati&PeiPeits own
station. The above packet transm ssion control nethod
station, to the receiver station determined as a
packet-transmissible staticn. In a certain packet
10 transmission stage, any of the base station, the mobile
station, and the relay station can be the "receiver station.”
Likewise, any of the base station, the mcbile station, and
the relay station can be the "sender station.”
Another packet transmissicn control method acceording
15 to the present invention is a packet transmission control
method executed at the time of transmitting a packet from
a mobile staticn via a relay station to a base station in
a radio communication system comprising a base station, a
mobile station, andarelaystationhavingarelaying function
20 in packet transmission and applying CDMA to a radio
multiplexing scheme of packet transmission, the packet
transmission control method comprising: an interference
level measuring step wherein a receiver station of a packet
measures an interference level at its own station of the

25 received packet; a desired signal level calculating step

wherein the receiver station calculates a desired signal
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preferably further conprises a base station destination 25 deciding step
wherein the base station defined as the receiver station decides 1 %;m
station or a relay station as a 28 2 1 MAR 2005 FP02-0297-QOC dest?ngﬁi ﬁ\f’to
whi ch the base station should transmit a packet, on the basis of dFQ4d&37-0¢(
one of a reception level of a control signal, an interference level at its
own station, and a hop count froma transm ssion-originating stationto 5
its own station. The above packet transm ssion control nethod preferably
further conprises a relay station destination deciding step wherein the
rel ay station defdinerh ashd heastecef velie siateofietdectdebeac st abtannagd an
destination to which 10 the relay station should transmt a packet, on the
basis of at [gastmormidnent ecepiéonrééveignil aleveirnbtstghal, stap
interference level at its own station, and a hop count froma

transni ssi on- i dat ithg Steatdion rt @ Uats wmcstigliegna sEheeabevetpaeket
transm ssion control nmethod is preferably further conprises a decoding step

wherein the nrelaypdiait on degps edssi fedi gNghal eceryedthnonttbeumabike
station, the basestation, and another relay station to decode the signal

into ars i nf or natt o SEGHENGe Sdinal amentt acsprend: 154 9sedp geRRerat hnghst ep
wherein the relay station spreads 20 the decoded infornation sequence signal

to generate a sRRAd s8N .cdheubBbove packeh skt s8ssh Ssbwar canbnak et hod
preferably further conprises a channel group selecting step wherein the
nobi | e station gadkthenelayast aldOrhealkeGlre® signal level thus notified
of; a determining step wherein the sender staticon determines
whether the packet is transmissible to the receiver station,

10 onthebasisof the transmission power amount thus calculated;
and a packet transmitting step wherein the sender station
transmits the packet by a power according to the transmission
power amount for the receiver station, to thereceiver station
determined as a packet-transmissible station.

15 Themethodhereinpreferably further comprisesamobile
station destinationdeciding step wherein the mobile station
defined as the receiver station decides a base station or
a relay station as a destination to which the mobile station
should transmit a packet, on the basis of at least one of

20 a reception level of a control signal, an interference level
at its own station, and a hop ccunt from a
transmission-originating station to its cwn station.

The above packet transmission control method
preferably further comprises a base station destinaticn

25 deciding stepwherein thebase stationdefinedas the receiver

station decides a mcbile station or a relay station as a
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25 channel group for transm ssion/reception on the basis of both or ne of
a hop count froma transm ssion-originating 29 2 1 MAR 2005 FF02- 028 5@%2%5
station to its own station and a transmitting direction of a packet and
wherein the base station selects a channel group for transnissi on/EFeeptd o oC
on the basis of a transmtting direction of a packet; and a signal
transmtting step wherein 5 the nobile station, the relay station, and the
base station transmt a signal to be transmitted, on a channel according
to the selected channel group. In the above packet transm ssion control
method, it i slgeiEefrrabie to Whidlethdebasanshassoonsichahdetsanamot 20
channel groups and assign the channel groups to uplink signals and downlink
signal s, as descrkdted cheltdwe Hemisexdnplte lepséf enabby, at hecebanorl lgwelip
selecting step is to divide transm ssion channels for transm ssion of
signal s into toachannell gigups, zanchigr fecona®ieveiner 1t5 dwn thetbase
station, the relay station, and the nobile station, one channel group is
assi gned to amdiphki Rkpstgmat Breour ceanefivbiech-ics iigie atibid etatabnoto and
the other channel group 1is assigned to a downlink signal a source of which
is the 5 base sittaf iowh 2Preferably, the channel group selecting step is to
di vide transm ssion channels for transm ssion of signals into four channel

groups; and in a commen amnrerpddkdhe haseni sdadn afonthel nedelyost ati on
even- nunbered fromthe base station, and the nobile station a hop count of
whi ch from 25 drieef hagd StRidthet ScaipeMess NUMnbelay asfa t 5én chasneha gl onp
deciding step wherein the relay statiocn defined as the
receiver station decides a staticn as a destination to which
10 the relay station should transmit a packet, on the basis
of at least one of a reception level of a contrel signal,
an interference level at its own station, and a hop count
from a transmission-originating station to its own station.
The above packet transmission control method
15 preferably further comprises a decoding step wherein the
relay station despreads a signal received from the mobile
station, thebase station, andanctherrelaystation todecode
the signal into an information sequence signal; and a spread
signal generating step wherein the relay station spreads
20 the decoded information sequence signal to generate a spread
signal.
The above packet transmission control method
preferably further comprises a channel group selecting step
wherein the mobile station and the relay station select a

25 channel grcup for transmission/reception con the basis of

both or one cof & hop count freom a transmission-originating
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is assigned to a downlink signal a source of which is the 30 Z 1 MAR 2005

FPQ2- 0297- OC base station, and a second channel group is assigned toquMRZMS
uplink signal a source of which is the nobile station, and in a common

manner in the relay station odd--nunbered from the base station, aPROZH@237-0(
nmobil e station a hop count of which 5 fromthe base station is an odd

nunber, a third channel group is assigned to the downlink signal and a

fourth channel group is assigned to the uplink signal. Preferably, the

channel group selecting step is to divide transm ssion channels for
transm ssi on oftstiomaltc i3 bwhoshachannehdgr dieEs o titsi ran dinteegeromatt | ess
than 3); and in each of the base station, the relay station, and the nobile

station, the N ohatmrel agdolpscarethsdiggredtatibhate]l eut s destidroad 1 chramupel
group is assigned to an uplink signal and a downlink signal transmtted

from one st ati odir afch isen ilss 1drat rakt é b el ento hatnela growds aareaassiignacigt o an
uplink signal and a downlink signal received thereby, respectively.

Preferably, theithenneh ofrogpciekecdndg si@al srhasaivicdeqtsens whesieam
channels for transm ssion of signals into two channel groups; transm ssion

fromthe base sitatmiopile?@tandohl ovhe hee X&) &y astiathi, oandnthé e swbithe isat i on
even-nunbered fromthe base station is carried out by a first channel group

and reception thefehnt by sagaacons haraelsrdrewp, ocand dhzansli asicomrdinegm t he
relay station and the nobile station odd-nunbered fromthe base station is

carried out by:d heh@5sseeonel cliaamesl ggevppand reception therein by the
first channel group.

In the above packet transmission control method, it
is preferable to divide the transmission channels into

10 channel groups and assign the channel groups touplink signals
and downlink signals, as described below.

For example, preferably, the channel group selecting
step is to divide transmission channels for transmission
of signals into two channel groups; and in a common manner

15 inthebasestation, therelaystation, andthemcbilestation,
cne channel group is assigned to an uplink signal a source
of which is the mobile station, and the other channel group
is assigned to a downlink signal a source of which is the
base station.

20 Preferably, the channel grcup selecting step is to
divide transmission channels for transmission of signals
into four channel groups; and in a common manner in the base
station, the relay station even-numbered from the base
station, and the mobile station a hop count of which from

25 the base station is an even number, a first channel group

is assigned tec a downlink signal a source of which is the
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31 2 1 mm 2005 FP02-0297-0CC The channel groups may be conprised of channel
groups divided by frequency, may be conprised of channel groups di&ﬂﬂﬁﬂéﬁ%
time, or may be conprised of channel groups divided by both frequency an
time. Specific enbodinents of these 5 will be described |ater. AsERsscrddEt-0(
above, the present invention has successfully overconme the problemthat the
nobile station failed to establish comunication, dependi ng upon the
arrangenent of base s-tations, and al so has succeeded in 10 overcomi ng the
occurrence of the hidden term nal problem and others in the conventional
CSMA and TDVA Hease smalttiichgp ansly st easondnchihes prody ens ol skthgricnc teasa of
traffic and the decrease of throughput of the system The peculiar channel
group assi gni ng Inetihedsrsuceesstivbkyoacht eved slS hreedubtiilensobtivoher fagence
and inprovenent in frequency wutilization efficiency. BRI EF DESCRI PTI ON OF

THE DRAW NGS Hirg.a tohsion sancept ual tdeageamyoftat ivhtbh@pnegbéykarfrombil e
communi cation system 20 Fig. 2 is a conceptual diagramof a search for a

relay stationnypasendtide @t abnenth&EndbidA s8a8idhaghap &hove bg @niexer al |
configuration of a relay station where channel groups are selected for

respectg ve relmayw BYedLdmBRak 1ghoup aassHg@Hindb ¥t Bothi b chiz@ne3Bytsup
di agram showi ng a configuration of a control signal processor in a relay
station wher e ighagsehngaaPshdZHownlink signal and a fourth channel group
is assigned to the uplink signal.
Preferably, the channel group selecting step is to
divide transmissicn channels for transmission of signals
10 inte N channel groups (N is an integer not less than 3):
and in each of the base station, the relay station, and the
mobile station, the N channel groups are assigned so that
an identical channel group is assigned to an uplink signal
and a downlink signal transmitted from one station and so
15 that different channel groups areassignedtoanuplinksignal
and a downlink signal received thereby, respectively.
Preferably, the channel group selecting step is to
divide transmission channels for transmission of signals
into two channel groups; transmission from the base station
20 and from the relay station and the mcbile staticn
even-numbered from the base station is carried out by a first
channel group and reception thereinby a second channel group,
and transmission fromthe relaystationandthemobilestation
odd-numbered from the base station is carried ocut by the

25 second channel group and reception therein by the first

channel group.
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2 1 VAR Mb FP02-0297-0( are selected for respective relays by a channel
group assigning nethod. Fig. 4A is a diagram show ng an overall ! ?MﬂRZ%5
configuration of a nobile station. 5 Fig. 4B is a diagram show ng a
configuration of a control signal processor in a nobile station wA&Yg-0297-0C
channel groups -L are selected for respective relays by a channel group
assigning nethod. Fig. 5A is a diagramshow ng an overall configuration 10
of a base station. Fig. 5B is a diagram showi ng a conf igurat ion of

acontrcl signal processor in a base station. Fig. 6A is a diagramshow ng a
configuration of anThentkafiesénmganael ee.cdbp i ged 6B chaandilagranpshow ng
a configuration of a relay station provided with the interference

cancel l er. Fi @ividesl ay frewthardy,ofmay deessingr fedel Bcthagnal retayps
station yielding a mnimumhop count. Fig. 8 is a flowhart of processing of

sel ecting a reliay dedlb ¢ tatieon ynekdangonpxi Mo &hofinal eentups dsvgnal. Fig.
9 is a conceptual diagramof a first channel group assigning nethod. Fig.

10A is a di agmanbshaws Aggaenetamd e iofe setierd £ itwenpBanieh tgr edpsndye
frequency division. 25 Fig. 10B is a di agram showi ng an exanple of setting
two channel grQuURS Hay des® iied Sidfbr 33
As described above, the present invention has
successfully overcome the problem that the mobile station
failed to establish communication, depending upon the
arrangement of base stations, and also has succeeded in
10 overcoming the occurrence of the hidden terminal problem
and others in the conventional CSMA and TDMA base multihop
systems, and the problems of the increase of traffic and
the decrease of throughput of the system. The peculiar
channel group assigning methods successfully achieved
15 reduction of interference and improvement in frequency

utilization efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a conceptual diagram cf a multihop cellular
mobile communication system.

20 Fig. 2 is a conceptual diagram of a search for a relay
station by a mobile station.

Fig. 3A is a diagram showing an overall configuration
of a relay station where channel groups are selected for
respective relays by a channel group assigning method.

25 Fig.3Bisadiagramshowingaconfigurationofacontrol

signal processor in a relay station where channel groups




2 1 MAR 2005 FP02-0297-0( 5 10 Fig. 11 is a conceptual diagram of a second
channel group assigning nethod. Fig. 12A is a di agram show ng an exz l e of
setting four channel groups by frequency division. Fig. 12B is a di gﬂ&%ZWS
showi ng an exanpl e of setting four channel groups by tine divisioFPHg297-0(
12C is a diagram showi ng an exanple of setting four channel groups by both
frequency division and tinme division. Fig. 13 is a conceptual diagramof a
third channel group assigning nethod. Fig. 14A is a di agram show ng an
exanpl e of setting three channel groups by frequency division. Fig. 14Bis

a di agram showimng s exied| BoofreepétngvdSréhaee shaanehagheupgrbypt i me
division. Fig. 14Cis a diagramshowing a first exanple of setting three

channel groupss dwi fotdy fieguemcy division and tine division. Fig. 14Dis a
di agram showi ng a second exanple of setting 20 three channel groups by both

frequency division gndytupe:isd WMisig@Am Shéwii d&o@e&@ﬂqe@éﬂﬁi%dkégﬁéﬁl of a
fourth channel group ‘assigning nethod. Fig. 16 is a diagram show ng a

configuration of ahase - 2o-stadhon having the function of the relay
station. Fig. 17A is a diagram show ng an overall configuration

5 Fig. 4Bisadiagramshowingaccnfigurationofacontrol
signal processcr in a moblle station where channel groups
are selected for respective relays by a channel group
assigning method.

Fig. 5A is a diagram showing an overall configuration
10 of a base station.
Fig. 5Bisadiagramshowingaconfigurationcfacontrel
signal processor in a base station.
Fig. 6A is a diagram showing a configuration of an
interference canceller.
15 Fig. €B is a diagram showing a configuration of a relay
station provided with the interference canceller.
Fig. 7is a flowchart of processingof selectingarelay
station yielding a minimum hop count.
Fig. 8 isa flowchart of processingof selectingarelay
20 station yielding maximum SIR of a2 control signal.
Fig. 9 is a conceptual diagramof a first channel grcoup i
assigning method.
Fig. 10A is a diagram showing an example of setting
two channel groups by freguency division.
25 Fig. 10B is a diagram showing an example of setting

two channel groups by time division.
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34 2 ? MAR 2005 FP02-0297-0( of a relay station where the selection of

channel group is not carried out. Fig. 17B is a diagram showi ng a 1 MAR 2005
configuration of a control signal processor in a relay station where the 5

sel ection of channel group is not carried out. 10 Fig. 18 is a di agr&¥@-0237-0¢
showi ng a configuration of a control signal processor in a nobile station
where the selection of channel group is not carried out. DESCRI PTION OF THE
PREFERRED EMBODI MENTS An enbodi nent of the present invention will be

described belowwth reference to the drawings. [Qutline of Entire Mbile
Conmmuni cati on Systenfidn IThe stebidoncanmul chitd qrars Y&t @mselotlde chraeserit

enbodi nent, stations associated with one conmuni cation 15 operation include

three stationsgrébpsessiahing, fetheday station,” and "nobile station." The
base station anong these is a station capable of being |linked with another

base station throughidhe Zories netivrdsaranthdliegebi ke asiatkl oF iseta iher ni nal
that first requests transm ssion of a packet or that receives 20 a packet

last. The rel ayost athQnés grdepsi pal reaqhiehay dierpipal) that functions to
relay a packet fromthe nobile station to the base station or to relay a

packet fromthe basgi$!atdmnd e tdegrmki e csliald an ckhepnel 3y skation
consunes power for relaying of packets and is thus considered 25 to be any

term nal configured-ftonReceptospppby eimpoweikrgm. a solar cell or a power
generator, or through a wire, in

Fig. 12C is a diagram showing an example of setting
four channel grcups by both frequency divisicon and time
division.

10 Fig. 13 is aconceptual diagramof a third channel group
assigning method.

Fig. 14A is a diagram showing an example of setting
three channel groups by frequency division.

Fig. 14B is a diagram showing an example of setting

15 three channel groups by time division.

Fig. l4C is adiagramshowinga first example of setting
three channel groups by both frequency division and time
division.

Fig. l4Disadiagramshowingasecondexampleofsetting

20 three channel groups by both freguency divisicn and time
division.

Fig. 15 is a conceptual diagram of a fourth channel
group assigning method.

Fig. 16 is a diagram showing a configuration of a base

25 station having the function of the relay station.

Fig. 17A is a diagram showing an overall configuration
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35 z I MAR 2005 FP0O2-0297-00 addition to term nals powered by conventjonal
batteries: such potential terminals include those installed for the ! MAR 7005
pur pose of reduction of cost in place of base stations to cover the areas
by tel ecommuni cations carriers, those 5 receiving supply of el ectrilF33-0297-0¢(
while noving |ike autonobiles and trains, those fixed and receiving supply
of power like automatic vending nmachines, and so on. Nanely, the rel ay
station can be any device having the function of the nobile station and
havi ng the relaying function, or any relaying 10 device installed in

vehi cl es such @B aykoagbstesiochrahese tiog ddiedt ke amdhanr@lt gratisc Dgendi ng
machines. In the description hereinafter, |let us note one comrunication
stage in the b l&comandgati on system and describe the invention under
such definition that a nobile 15 station as a packet source or as a packet
final destination im .hQ7ENHE”HC&ﬁi?&bﬁssﬁﬁﬁiﬂ§daaéoﬂﬁp@hfﬁtﬁbﬁtb@né and a
termnal or relaying device capable of functioning as a relay station, as
"relay statiomngndgl dentd 1 Yordbes basei st at+ona nstheighesBBtesysbem 20
needs to secure a link wth the nobile station directly or via at |east one
relay sfation.ghcdhis J€aghnERCH-b@Seis shet | OArppeat egzat every _
predetermned tine and retains attribution information of nobile stations
capabl e of direct comTu ¢atd @ agRihEhBULLAY dohpIaRELONCRL Frekayrsbati ons
25 capabl e of direct comrunication, andat-tribution information of nobile

stations incapabyg, 10fp,idecdo LN KA ] PO DI BOh where the selection

of channel grcup is not carried out.

DESCRIPTICN OF THE PREFERRED EMBODIMENTS

10 Anembodiment of thepresent inventionwillbedescribed
below with reference to the drawings.
[Outline of Entire Mobile Communication System]
In the mobile communication system of the present
embodiment, stations associated with one communication
15 operation include three stations, "base staticn,” "relay
station, " and "mobile station." Thebasestationamongthese
isastation capable of being linkedwith another base station
through the core network, and themobile stationis a terminal
that first requests transmission of a packet or that receives
29 a packet last. The relay station is a terminal (a relay
terminal) that functions to relay a packet from the mobkile
station to the base station or to relay a packet from the
base station to the mobile station. The relay station
consumes power for relaying of packets and is thus considered
25 to be any terminal configured to accept supply of power from

a solar cell or a power generator, or through a wire, in
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2 1 VAR ?N5 FP02-0297-0( capable of being linked via -a relay station or
relay stations, so as to be able to retain attribution infornati&ﬂkﬁﬁ;%§
nobi |l e stations capable of direct and indirect comrun i cations, whereby
links are ensured between the base 5 station and all the nobile staiZons97-00
capable of direct and indirect conmunications. Each of nobile stations and
relay stations sends a request signal with ID of its own station as
information for securing paths to the base station at predetermned tine 10
intervals (or at tinmes of origination of transm ssion packets) . A
stations receiaddig: itdre rcedieasiirsda pnabowernsd el@niatioiomdil drafeegies;
including information such as ID of its own station, ID of the nobile

stati on havi ngsentpo tdre: irglguastm i ghal i n@hudat ©id ©f encetd Bvedl &dri tseown
station, is the hop count to the base station, and so on) on their

respective comur@loss gralredurdiicat iofg ceapabhl plycef ofi pkagestatibnkheonobil e
station. The nobile station receiving the control signals decides a path

from the infordmtdronref dhers 9 gned SecEendsi e AGKs stgnal et o, athoski ng
station, and 20 establishes the path. For exanple, the nobile station 21

shown isn Fig. r2&aRdag @ps;egyaﬁe1sécgr1alciftqrwr$ﬁp@mbﬂgnq pathait tomdtei base
station 24. Acircle of a dotted Iine represents a reachable range of the

request signalafy eputiRe, nehbke siRbHUn@keand Ihe s2pyiel a¥ sbakronsk@2, 23
existing in the reachabl e range receive the request signal and then send
their respectiygsRilOkedlihgl MR 2% and so on. Namely, the relay
station can be any device having the function of the mcbile
station and having the relaying function, or any relaying
10 device installed in vehicles such as automobiles, trains,
or the like, and in automatic vending machines.

In the descripticen hereinafter, let us note one
communication stage in the mobile communication system and
describe the invention under such definition that a mobile

15 station as a packet source or as a packet final destination
in the communication is defined as "mobile station” and a
terminal or relaying device capable of functioning as arelay
station, as "relay station.”

Incidentally, the base station in the present system

20 needs to secure a link with the mobile station directly or
via at least one relay staticn. For this reason, each base
station updates at every predetermined time and retains
attribution informationof mcbile stations capableocfdirect
communication, attribution information of relay stations

25 capableof direct communication, andattributicninformation

of mcbile stations incapable of direct communication but
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FP02- 0297-CC signals with the relay information. Then the nobile i%@&é 0 21
receives the control signals, decides a path fromthe relay info R0

the control signals, sends an ACK signal to a linking station (e.g., the
relay station 22), and 5 establishes the path (nmobile station 21-rdR32-0297-0(
station 22-base station 24). Configurations of the relay station, nobile
station, and base station constituting the present systemw /|| be

descri bed below with focus on portions associated with the 10 present
invention. [on Relay Station] In the present enbodinent, the relay station

does not funciimabBsod beeipanl enkehati d elrdyis ostecebved sé pnaktasibhs,i s,
but is a termnal that has a function of denodul ating 15 a signal received

from anot her rabide 18 ald emler thasetstat aen r iand idecodirpgraite cdergdaliat ed
signal into an informati on sequence and that functions to calculate a

transni ssion peVeTle ascor g dfpaodesbredi skgnaknbeyghipetified of by a
station expected to receive a packet (a packet destination), again 20

encode and DO @ken {1t 1 dH OF MAld 1 Ub P EGHRRCE r cBBEs $Ad Hdtweh ardeshkied
channel . Wen CDVA is used as an access system the relay station further

has a fainctionsoft daspIRAGING thize mobaq “ed tSignalk-aand 12 B@ne&k@etognagal n
spreading the information sequence obtained. 25 Since the relay station has

t he function of,Lad Ll atdmpginide-{4@8sm ssion power according to the desired
signal level 38 2 1 MAR 2005 FP02-0297-CC
Each of mobile stations and relay stations sends a
request signal with ID of its own station as informaticn
for securing paths to the base station at predetermined time
10 intervals {(or at times of origination of transmission
packets). All stations receiving the reguest signal send
relay information (e.g., including information such as ID
of its own station, ID of the mobile station having sent
the request signal, an interference level at its own station,
15 the hop count to the base station, and so on) on their
respective control signals indicating capability of linkage
with the mobile station. The mobile station receiving the
control signals decides a path from the information of the
signals, sends an ACK signal to a linking station, and
20 establishes the path.
For example, themobile staticon 21 shown in Fig. 2 sends
a request signal for securing a path to the base station
24. A circle of a dotted line represents a reachable range
of the request signal from the mobile station 21, and the
25 relay stations 22, 23 existing in the reachable range receive

the request signal and then send their respective control
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at the packet destination, it is feasible to inplenent stable tragﬁg%ssion
with high reliability by the transm ssion power. Since the relay st AR A0S
once decodes the received signal into the information sequence, it is
feasible to make 5 correction for the gain of the signal. A configdf&ddk of-0C
the relay station will be described belowwth reference to Figs. 17A and

17B, using an exanple wherein CDVA is used as an access nethod. As shown in
Fig. 17A, the relay station 30 is conprised of a control signal 10

processor 31 which processes signals for securing a route to the base

station; and datgngirowesbortse 32 lalyi ohf riocessn . patieet thatreb itllees hatben of

data processors 32 is equal to the nunber of packets that can be relayed in
paral |l el (whi ch moraisspondse tootteo husbgna b, sdevidaneaushyhr &tayabhe

packets 15 and which is "3" in the exanple of Fig. 17A). Each data

processor 32 edlacisfardesibad Sthypalodfurerd saghetel wthdd gnalCkt 9igeadver an

i nformati on sequence. The recovered information sequence is again subjected

to coding anddVA corveisi oretansht he. g esuttantesignatat sosenk) pnand20
carrier wave anplified according to a transm ssion power anount cal cul ated
from i rd or mat icyt 6. iGhed Dhopaahi @il e avat hberiierence dwemelora? 2 ebpacket
destination and propagation |o0ss) obtained froma transm ssion power
controll er (n@tatshowp4iThe transm ssion power controller may be installed
25 in the control signal processor 31 or may be installed independently of
the control signal peEEsAdat3bridothehs etella B3ttt oARM300%e FPOR:OR97- OC
station 30.
and base station constituting the present system will be
described below with focus on portions associated with the
10 present inventiocn.
[on Relay Station]
In the present embodiment, the relay station does not
function as a repeater that relays a received signal as it
is, but is a terminal that has a function of demodulating
15 a signal received from ancthermobile station or base station
and decoding the demodulated signal into an information
sequence and that functions tocalculate a transmission power
according to a desired signal level notified of by a station
expected to receive a packet (a packet destination), again
20 encode and modulate the information sequence, and send it
on a desired channel. When CDMA is used as an access system,
the relay station further has a function of despreading the
received signal and a function of again spreading the
information sequence cbtained.

25 Since therelaystationhas the functionof calculating

the transmission power according to the desired signal level
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The control signal processor 31 is conprised, as shown in Fig. 17B;, P@%ﬁﬂ
interference | evel neasuring unit 31A for neasuring an inteference”l I g&
its own station; a 5 denodul ator/channel decoder 31B for denodul ati ng and
decoding an input signal; a relay station selector 31 for selectiAg% %%y 0¢
station; a hop information buffer 31E for storing hop information and ot her

i nformation; an ACK signal generator 31F for generating an ACK signal; a
control signal 10 generator 31G for generating a control signal; and a

request signal generator 31H for generating a request signal. The control

si gnal processdr tB4 rdediadede shivht Lont e tsheuledi shd liesed ingrl driemitageabétween

the base station and the npbile station (or which relay station should be
used) . As 15 rshomi g9 dr @it RBghrequesii Sitgnay s hecontrrsoli ss§ igmapsweand ACK
signals entering the control signal processor 31 are separated according to
types and soursieicsd afHeons: lofy tdtent Sirgnatse | deddde denosl ut et i Yettannghatlecoder
31B, the request signals are fed as triggers of the control signa

generator 20 3iGo the: cofigmlatsicggnad squidrecd edit 014 heesellayestat makesel ect or
31C, the ACK signals are fed to the hop information buffer 31E, and the

i nfornet i on i ssdrransfiest etbd actee syper as tlifted esigial i on (a station closer to
the base station). The relay station selector 31C receives the control 25

signal s transm ttedzf ¢t DghghbOShRIE Shatr«nsy saadidacieb beads etaybstiat i on
or a base station to be next connected 40 21MAR2005 FPQO2- 0297- 0(

(hereinafter nefless edthor@sefeicONNEEiieN SUAt 4190")7B omstie ahasksmpiesuch
information as received power to interference
wherein CDMA is used as an access method. As shown in Fig.
17A, the relay station 30 is comprised of a control signal
10 processor 31 which processes signals for securing a route
to the base station; and data processors 32 which process
packet data; the number of data processors 32 is equal to
the number of packets that can be relayed in parallel {which
corresponds to thenumberof simultaneouslyrelayablepackets
15 and which is "3" in the example c¢f Fig. 17A).
Each data processor 32 extracts a desired signal from
a received signal to recover an information sequence. The
recovered information sequence is again subjected tc coding
and D/A conversion and the resultant signal is sent on a
20 carrier wave amplified according to a transmission power
amount calculated from information {(e.g., informaticn of
an interference level at apacket destination and propagation
loss} obtained from a transmission power controller (not
shown). The transmission power controller may be installed
25 in the control signal processor 31 or may be installed

independently of the control signal prccesscr 31 in the relay
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signal power ratios (Signal to interference Ratios: hereinafter called
"SIR') of the control signals, 5 interference |levels at originators of the
control signals, hop counts to the base station, and so on. The f ol "dWRNZ5
will describe another configuration of the relay station in the cdddamir®/-0C
a channel group used in relaying is selected for every relaying by a
channel group 10 assigning nethod described |ater, on the basis of Figs. 3A
and 3B. Each data processor 32 shown in Fig. 3A extracts a desired signal
froma received signal on the basis of information obtained fromthe
channel group sselteiciror3@B1D 15 of Fig. 3B described |ater and despreads it to
recover information. The recovered informati on sequence is again encoded,
spread, and subj ect ethd oot Actanversl oapcasdotrhel icesahpaided) grathbsnsent
on a carrier wave (a carrier wave decided by the channel group sel ector

31D) anplified@iaccarmB Nt ara intensid seto8 povel madsinticql el at 8dafrom
the information (e.g., information of the interference | evel at the packet

destination, @EoIPagalsoNidPssh eter)feokhaicnadvellr am the dwanstassHAR powver
controller (not shown). The transm ssion power controller maybe installed

in the Tontr olgedd i) r AFOGESSOrd&do @ r NRYB beot N3éabdeta t ndgpgndent |y of
the control signal processor 31 in the relay station 30. 41 2 1 MAR 2005

FP02- 0297- 00 Hekafld @in Sngmal spuaeessar rélalysseampbhsedleasoshd®wntotrn Fig.
3B, of an interference |evel neasuring unit 31A for neasuring an
interference |semelctatng bSroWay dtadt bh 0fa RBophBf®tmation buffer 31E for
storing hop information and other information; an ACK signal
generator 31F for generating an ACK signal; a control signal
10 generator 31G for generating a control signal; and a request
signal generator 31lH for generating a request signal.
The control signal processor 31 decides which route
should be used for linkage between the base station and the
mobile station (or which relay station should be used). As
15 shown in Fig. 17B, request signals, contrecl signals, and
ACK signals entering the control signal processor 31 are
separated according to types and source stations of the
signals in the demodulator/channel decoder 31B, the request
signals are fed as triggers of the contrcl signal generator
20 231G, the control signals are fed to the relay staticon selector
31C, the ACK signals are fed to the hop information buffer
31E, and the information is transferred to a superordinate
station (a station closer to the base station).
The relay station selector 31C receives the control
25 signals transmitted from neighboring stations, and decides

a relay station or a base station to be next connected
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group used in reception at the time of receiving a packet; 5 a 1 MA
denodul at or/ channel decoder 3113 for denodul ati ng/ decodi ng an inp&t éﬁbWQi;
a relay station selector 31C for selecting a relay station; a channel grou
sel ector 31D for selecting a channel group; a hop information buf fEf0Z1E97-0(
for storing information of the hop count and other information; an ACK 10
signal generator 31F for generating an ACK signal; a control signha
generator 31G for generating a control signal; and a request signa
generator 31H for generating a request signal. The control signal processor
31 deci des whi thereutef tdb rsffmtdEoused foonhenkage dettween” I herbase
station and the nobile station (or which relay station should be used) . As
shown in Fig. 385is eduesthsingimimsst contasokese gnatisgoveand tACKnt sk fraksce
entering the control signal processor 31 are separated according to types
and source staiigns]l gfowdre r20issghdlsnah tbeldeandalahor/ Bhannel: decoder
315, the request signals are fed as triggers of the control signal
generator 31GeddndHidr otabighalSIRY E $Edthe tbetrelayighallsen sel ector
31C, the ACK signals are fed to the hop information buffer 31E, and the
informed i on i sintreasd sened tteored ssapec ot dinater s25f strat contalssayhansgl oser
to the base station). The relay station selector 31C receives the control 42
2 1 MAR 2005 FRR-O29=OC si gnal sasenstitdoomneaghbssi og. stati ons and deci des
a connection station to be next connected (a relay station or a base
station) on the basimheffollnewinigowiaiidas stiche aso ttheer ceadiived apdwer otfo
interference signal power ratios (SIR)

the relay station in the case where a channel group used

in relaying is selected for every relaying by a channel group
10 assigning method described later, on the basis of Figs. 3A
and 3B.

Each data processor 32 shown in Fig. 3A extracts a
desired signal from a received signal on the basis of
information obtained from the channel group selector 31D

15 of Fig. 3B described later and despreads it to recover
information. The recovered information sequence is again
encoded, spread, and subijected to D/A conversion, and the
resultant signal is sent on a carrier wave (a carrier wave
decided by the channel group selector 31D) amplified

20 according to a transmission power amount calculated from
the information (e.g., information of the interference level
at the packet destination, propagation loss, etc.) obtained
from the transmission power controller {not shown). The
transmission power controllermaybe installed in the control

25 signal processor 31 or may be installed independently of

the control signal processor 31 in the relay station 30.
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5 of the control signals, the interference |levels at the originators, of the
control signals, the hop counts to the base station, etc., and thezbhﬁﬁ%ﬂm5
group selector 31D deternm nes a channel group for transm ssion/reception
according to a hop count thereof to the base station. 10 (on Mbi | EPS8alie@n-C0
A configurationof the nobile station will be described belowreferring to
Figs. 4A and 18. As shown in Fig. 4A, the nobile station 40 is conprised of
a transmtted data processor 41 for processing input data and transmtting
is resultant data after the processing; a received data processor 43 for
processi ng a recei vetestgnatchsd grnedver tcagsor eslull sardmmiat se df terstidien
processing into output data; and control signal processor 42 for
processing a denfFigl 3B grd an inegnéstestcgnatye hmdaaurAQK singniaBlA20cfThe
control signal processor 42 anong these elenents 1is conprised, as shown in
Fig. 18, of am@desndumnata ighanfielendededer] £42Bttawrdenodidmbif agdeaoel ng an
input signal; a relay station selector 42C for selecting a relay station;
a hop i nf or magirenpbukkar id2fe ot séwrd g Hwp iimef orfmattohv2hgand at et ;
i nformation; an ACK signal generator 42F for generating an ACK signal; and
a request si gaadergenel&tor/ &A3arndl MARcAGRS3 FPER r 28] A2G d Ategediet @it i Nng a
request signal. In addition to the above configuration, the control signal
processor 42 ias preherabdryaonf rglagdstot fon tdelectiorcBadefan satertf Er@ence
| evel measuring unit 42A for 5 nmeasuring an interference level at its own
station, which relay station; a channel group selector 31D for selecting
a channel group; a hop information buffer 31E for storing
information of the hop count and other informatiocn; an ACK
10 signal generator 31F¥ for generating an ACK signal; a contrel
signal generator 31G for generating a control signal; and
a request signal generator 31H for generating a request

signal.
The control signal processor 31 decides which route
15 should be used for linkage between the base staticn and the
mobile station {or which relay station should be used). As
shown in Fig. 3B, request signals, control signals, and ACK
signals entering the control signal processor 31 are
separated according to types and source stations of the
20 signals in the demodulator/channel decoder 31B, the request
signals are fed as triggers of the control signal generator
31G, the control signals are fed to the relay staticn selector
31C, the ACK signals are fed to the hop information buffer
31E, and the informaticn is transferred to a superordinate
25 station (a station closer to the base station).

The relay station selector 31C receives the control
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is indicated by a dashed line in Fig. 18. This enables the relay stza,thnmbo
determ ne whet her a packet is transmssible, on the basis of the ‘ 3
interference level at the nobile station in downlink packet transni ssion
fromthe base station via 10 the relay station to the nobile stati dFE24mP227-0(
much the sane manner as in the uplink packet transmssion. It is assuned

in the present enbodi nent that there also exists the interference |evel
measuring unit 42A indicated by the dashed l|ine in Fig. 18 and that the
packet transm ssion control 15 according to the present invention is
executed in bodihgtdks st nkremdneddwhbonknpasketitnansnidsdeanslesAapat h
deciding nethod and others about this control will be described later. In
the control sigmateprbaessoEtd@ninothe nmebtl eostatted (40radadesctrithed
above, control signals discrimnated for 20 respective senders by the
denodul at or/ cimarnélzséesader c4A2Boar ehéddas Ds tde thel dy fetrataitdors eluett as 42C.
Then the relay station selector 42C selects one relay station or one base
station neeti ntheearedtredpoonditi dnser fheeACK sSiggrad| pogeneratiars 423ER3ends
an ACK signal to the selected connection 25 station, and, at the sane tine,
witing of infof meié atenitscoronducded, | hhe fheehbprenter raveds buf tée 42E. 44
2 1 MAR 2005 FP02-0297-0OC The following will describe another configuration
of the nobil esicaiiorowher®e whe ltanmmedo grsduymalsed tihe helpayongtsi soséhect ed
for every relaying by a channel group assigning method described later, on
the basis of Pase d:atSigce é¢the. 5 sclethti cheonéi ggratponedkcthe 3dbil e
station 40 shown in Fig. 4A is nuch the sane as the aforenentioned
configuration,determines a channel grcup for transmission/reception

according to a hop count thereof to the base station.

10 [on Mobile Station]

Aconfigurationof themobile stationwill bedescribed

below referring to Figs. 4A and 18. As shown in Fig. 4A,
the mobile staticn 40 is comprised of a transmitted data
processor 41 for processing input data and transmitting

15 resultant data after the prccessing; a received data
processor 43 for processing a received signal and converting
resultant data after the processing into output data; and
acontrol signal processor 42 for processingacontrol signal,
a request signal, and an ACK signal.

20 The control signal processor 42 among these elements
is comprised, as shown in Fig. 18, of a demodulator/channel
decoder 42B for demodulating/decoding an input signal; a
relay station selector 42C for selecting a relay station;
a hop information buffer 42E for stecring hop information

25 and other information; an ACK signal generator 42F for

generating an ACK signal; and a request signal generator
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t he description thereof is omtted herein. However, the configuration of
the control signal processor 42 is different fromthe aforenentioned ! MAR 2009
configuration and will be described 10 below. The control signal processor
42 anmong these elenments is conprised, as shown in Fig. 4B, of a FfF02-0297-0C
denodul at or/ channel decoder 423 for denodul ati ng/ decodi ng an i nput signal;
a relay station selector 42C for selecting a relay station; 15 a channel
group sel ector 42D for selecting a channel group; a hop information buffer
42E for storing hop information and other information; an ACK signal
gener at or 42F 4457 fgernpsreiaging ACKegLgpal siandla request signal generator
42G for generating a request signal. 20 In addition to the above
configuration, the dontaddlitisirgial theoebsyer c42figuprefenabthieconhigaied to
further include an interference |evel measuring unit 42A for nmeasuring an
i nterference |swglalatpridceoyer séatismpodfarashannednfggovpdusedfiinthecepti on
at the tine of receiving a packet, 25 as indicated by a dashed line in Fig.
4B, whi ch enahlresiude an elraye sfat ¢ore t bedel ened ner whet ei t a4 pAcket i s
transm ssible, 45 2 1 MAR 2005 FP02-0297-CC on the basis of the
interfe&rence Immeduming feey Molidre exteatdeoi eviel dawdltsnkwpasketitnanshiski on
fromthe base station via the relay station to the nobile station, in nuch
the sane nanner iasliicatekhebypd iddclpatKehe tansigssi®n. This snassesetdheb in
the present enbodi nent that there also exists the interference |evel
measuri ng uni tred24 s ndt cated dyt ¢ frei dasghedhelriapaakdttilsat r 4 mem pasketl e,
transm ssion control according to

on the basis ¢f the interference level at the mobile station

in downlink packet transmission from the base station via
10 the relay station to the mobile station, in much the same
manner as in the uplink packet transmission. It is assumed

in the present embodiment that there also exists the
interference level measuringunit 42A indicatedby the dashed
line in Fig. 18 and that the packet transmission control
15 according to the present invention is executed in both the
uplink and downlink packet transmissions. A path deciding
method and others about this control will be described later.
Inthe control signal processor 42 in themcobile station
40 as described above, control signals discriminated for
20 respective senders by the demodulator/channel decoder 42B
are fed to the relay station selector 42C. Then the relay
station selector 42C selects one relay station or one base

station meeting connection conditions, the ACK signal
generator 42F sends an ACK signal to the selected connection
25 station, and, at the same time, writing of information is

conducted into the hop information buffer 42E.
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the present invention is executed in both the uplink and downlink packet
transm ssions. A path deciding nethod and 10 others about this controh mgings
be described later. Channels wused in packet transm ssion may be

predet erm ned channels, or channels may be determ ned for every r@Pz%Z.'OZW'OC
Channels may be divided into groups. In the control signal processor 42 in
the nobile station 15 40 as descri bed above, control signals discrimnated
for respective senders by the denodul ator/ channel decoder 42B are fed to
the relay station selector 42C. Then the relay station selector 42C selects
one relay station orTfenéoBdseingt Wildndg$ceibe argurat Cood IgtaEitde) méet i ng
connection 20 conditions, the ACK signal generator 42F sends an ACK si gnal
to the sel ect etheomisictd @t astiatn oferand, coomdedt gdcap thed saneelpiFdnis
witing of information into the hop information buffer 42E and sel ection of
a channel groujs ssdecfted fransssimmyaecepbivoa dyantel granpebsgigopng

sel ector 42D. 25 [on Base Station] A configuration of the base station w !l
be descri bed 4fehdd MeR200Ed FRCRX0297-10C helxove réf BEigi P ¢ o Sdings. thA and
5B. As shown in Fig. 5A, the base station 50 is conprised of a transmtted
si gnal 5 pr ocessdrentdlt forcqrbicessd higon rahsifia med idat & thtdmnt U6 sbren ast wor k
and sending resultant data after the processing; 5 a received signal
processor 53 flirg pAAdcessiny thea eere wedt heiadfiralenten tgemecaten f égergedodat a to
be sent to the core network; and a control signal processor 52 for

processi ng a riegedtscsigniadny theom f ol s shghbtedandrahn ACK et the

configurationof the control signal processor 42 isdifferent
from the aforementioned configuration and will be described

10 below.

The control signal processor 42 among these elements
is comprised, as shown in Fig. 4B, of a demodulator/channel
decoder 42B for demodulating/decocding an input signal; a
relay station selector 42C for selecting a relay station;

15 a channel group selector 42D for selecting a channel group;
a hop information buffer 42E for storing hop information
and other information; an ACK signal generator 42F for
generating an ACK signal; and a request signal generator
42G for generating a request signal.

20 In additicn to the above configuration, the control
signal processor 42 is preferably configured to further
include an interference level measuring unit 42A for
measuringaninterference level at itsownstationof achannel
group used in reception at the time of receiving a packet,

25 as indicated by a dashed line in Fig. 4B, which enables the

relay station todetermine whether apacket is transmissible,
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The control signal processor 52 anong these elenments 10 is conprised, as
shown in Fig. 5B, of an interference level neasuring unit 52A for e} MV@
an interference level at its own station; a denodul at or/channel d&gp%er Sg%
for denodul ati ng/ decodi ng an input signal; a hop information buf -0C
for storing information of the hop count and other 15 information; and a
control signal generator 52D for generating a control signal. In the
control signal processor 52 in the base station 50 as described above, the
denodul at or/ channel decoder 52B first denodul ates and decodes received
signal s to 20 di sbeil bt ©fr BRGestE ol fegcand VAGKa §i igiamebride peapéeni ve
senders. The request signals function as triggers to activate the control

si gnal generaﬁdrd@@Diimaé@a§%eﬁcK§ﬁ@ﬁ§u55ﬂ§nr geivéle bREchsparaPar Hati on of
the signal sender is witten into the hop information buffer 52C. 25 [Path
Deci di ng Met hddee ine B4t s teft IMbitice toeaitioba L eReFay 108y athomlcAngdhBagame
Station] 47 2 1 MAR 2005 FP02-0297-0C Incidentally, whether comrunication is
possi bl e bet weemest asi bns-lis Uolddgédrbaketl orensees yeon S| R tatl st Aesprelet
recei ver station of channels used in communication between the stations.
Nanel y,5 comuriirc dthieopres §rud geith el pysts | Phat Stiwhies 2beei 988SSFREAE t he
packet receiver station exceeds a required value;, whereas communication is
judged as i npodsirfler asiienl etiel meceiwradISHR | § 2helroli adee @ bydireda akde.
This judgnment may be nmade by the receiver station on the basis of the
interference lldve aad thatovime staniedn trensgdission control according to

the present invention is executed in both the uplink and
downlink packet transmissions. A path deciding method and
10 others about this control will be described later. Channels
used in packet transmission may be predetermined channels,
or channels may be determined for every relay. Channels may
be divided into groups.
Inthecontrol signal processor 42 inthemobile station
15 40 as described above, control signals discriminated for
respective senders by the demodulator/channel decoder 42B
are fed to the relay station selector 42C. Then the relay
staticon selector 42C selects one relay staticn or one base
station {(i.e., a connection staticon) meeting connection
20 conditions, the ACK signal generator 42F sends an ACK signal
to the selected connection station, and, conducted at the
same time is writing of information into the hop informaticn
buffer 42E and selection of a channel grcup used for
transmission/recepticn by the channel group selector 42ZD.
25 [on Base Station]

A configuration of the base station will be described
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10 be made by the sender station while the receiver station notifies the
sender station of the interference level. There is a case where a gl UMM Ty
of stations exist as stations judged as comuni cable in this way, %n%g
met hods of deciding a route to the base station in this case wll PPz 152 97-0C
detai |l ed bel ow. The route deciding nmethods include a nethod of m nim zing
the hop count (i . e . , the hop count from the base station to its own
station) (Fig. 7), a nethod of selecting a station yielding a m ni num of
relative transm ssion powers calculated fromreceived SIR of control 20
signal s and i medrfermaicy tigvelte ati sourtfesnsf SEhe Benshevn snghafs PRig. 8)
, and so on. These nethods will be described bel ow using exanples based on
t he nobil e st dtheorpasden st imet gl Iof ganpd At he hoprsolnted FEgong) anong
t he above nethods, the nobile station selects a station with 25 a m ninum
hop count out rafoaessr Stlafoonsr otebasey stationst hayided ssdmprncbheropre
signals. It is, however, assuned that 48 2 1 MAR 2005 FP02-0297-QOC t he hop
count of each neaswrst atricorsarsiihanksihlbtanasddion siftéonshe wwidhceheisame hop
count, a station with maxinmum SIR is selected out of those stations.
Speci fiscal | y, aprecesisiaty wfgrily.prodes sxectd etbf otdweesSimpbi | eeseavedn. The
first step is to detect and decode control signals s from surrounding rel ay
stations or baSenaltiat gensrgSEdkreAfteetddta Sobridaral tg thetcdne motmb ek |
(SQ02), a set S of control signals s to yield the hop count (Nhop) =1 is
extracted- (S@03) a. cobhtislthemmalidgestadether? ¥ort heosetsSnigsaenpayesnul | )
(SQ04), and, if the set Sis enpty,

signal, a contrcl signal, and an ACK signal.

The contrel signal processor 52 among these elements
10 is comprised, as shown in Fig. 5B, of an interference level
measuring unit 52A for measuring an interference level at
its own station; a demodulator/channel decoder 352B for
demodulating/decoding an input signal; a hop information
buffer 52C for storing information of the hop count and other
15 informaticn; and a control signal generator 52D for
generating a control signal.
In the control signal processor 52 in the base statiocn
50 as described above, the demodulator/channel decoder 52B
first demodulates and deccdes received signals to
20 discriminate request signals and ACK signals for respective
senders. The request signals function as triggers to
activatethecontrol signal generator 52D. WhenanACKsignal
is received, the hop information of the signal sender 1is
written into the hop informaticen buffer 52C.
25 [Path Deciding Methods in Each of Mobile Station, Relay

Station, and Base Staticn]
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it is judged whether the counter i reaches a maxi num hop count speci ah%gARiZBUS
te't

the system (SQ5) If the counter i does not reach the maxi num hop co

yet, the counter i is counted up by one (SQ06), and the processi n%in and
after S003 is 15 again executed for i after the counting-up. When it <95 0C
of control signals s yielding the hop count =i is not enpty in S004, the

relative transm ssion power is calculated for all the elenents in the set S

(SQ07) . A station is selected corresponding to a mninumrelative 20
transm ssion power out of the relative transm ssion powers thus calcul ated
(SQ08) Furt hernore, Iamoialard afladdite rer oforimunl ¢hel dopl gopdssSLboe t he
sel ected station is put into the hop count Nhop (SQ09), and the processing
i s term nat ed.befhisserenbbt esnthe ModiEd tstsatd on recedeledci [Rastdtd packes with
the m ni num hop count out of the relay stations or base stations having
sent the cont radcesivgpralssationaddi thamel$ MR 1h MARM2005atEPORLORYZeOC
there exist a plurality of stations with the mninmumhop count, the nobile
station is abl#d etaelieas.a Statlgn ewtrun daxt hom S Rualgte ok stihoseiksiat i ons.
If the counter i reaches the maxi mum hop count in 5005 5 before detection
of a ndnenpty wdein Seafeicot rAlR sAtgnatles sacketel deowi tde Hopt comntxcseedsn
S004, it can be determned that there exists no station capable of serving
as a relay statdeomizand ddiergr odesiseéany esmsut icar fam | Us ejudgbdppsng, after
a negative nunber -(e.g., "-1") is assigned to the hop 10 count Nhop
(5010). On t hdmydsaeri HianwhennHeheeaeihed AR selbedicdwnigha retgatiireal value.
This judgment may be made by the receiver station on the
basis of the interference level at its cwn station, or can
10 be made by the sender station while the receiver station
notifies the sender station of the interference level.
There is a case where a plurality of stations exist
as stations judged as communicable in this way, and methoeds
of deciding a route to the base station in this case will
15 be detailed below. The route deciding methods include a
method of minimizing the hop count (i.e., the hop count from
the base station to its own station) (Fig. 7), a method of
selecting a station yielding a minimum of relative
transmission powers calculated from received SIR of contrel
20 signals and interference levels at scurces of the control
signals (Fig. 8), and soon. Thesemethods will be described
below using examples based on the mobile station.
Inthemethodof minimizing the hop count (Fig. 7} among
the above methods, the mobile station selects a station with

25 a minimum hop count out of relay stations or base staticns

having sent control signals. It is, however, assumed that
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wth a mninumrelative transm ssion power anount (Fig. 8) the FECﬁi*fﬁ
control signals are used to calculate the transm ssion powers of t & MAR 2005
respective signals: the signals 15 are sorted in ascendi ng order of tBe
transm ssi on powers; whether the hop count is within a predeterniﬁ?@ vaiagd ~0C
is checked in the sorted order; and, if it is within the predeterm ned

val ue, the corresponding station is selected as a connection station. 20 A
nmet hod of calculating the transm ssion power anount Ptx herein is

expressed, for exanple, by Eq (1) below, using the interference |evel I

(dBm) at the pdckleer cetaitvel cgcatbizes shadiohed sreasaidvidbsi gadic $'edeioss (dB)

of the control signal. Ptx =1 - S+ constant (1) 25 Specifically, the
processi ng of wHitg) tige semexegucedntn a et hobkishstatiwm STRe fseseckedp is
to detect and decode 50 ' ' "I UP-00 F202 control signals s from surrounding

relay stationoudr dfagdicsteatdtatsiqr8l.0) . The next step is to calculate the
relative transm ssion power for all the control signals s (S102), and then
t he control signal sSpearidisarltled pnoassendignyt dtider 751 ofextdmitrea] ani viee
transm ssion powers calculated (S103). After 1 is initially set in the
counters i (Slabiliet statijandgedhehétimet shep tils contdedlecsi gimal d&eqdde i s
enpty (null) (S105). :f the control signal s (i) exists, it is determ ned
whet her the hepntowilt safgniie sofitpwml ssrgonahdsngi yelaynstanboes 10rtihase a
predet ermi ned val ue (S106) . Wen the hop count of the control signal s (i)
i s greater thantatheny gdattarn nadtevabues tihe tdaeddterset iis1 counttek up by one
(S107), and the
(S002)}, a set S of control signals s to ylield the hop count
(Nhop) = 1 is extracted-(S003). It is then judged whether
the set S is empty (null} {(S004), and, if the set S is empty,
it is judged whether the counter i reaches a maximum hop
count specified in the system (S005). If the counter 1 does
not reach the maximum hop count yet, the counter i is counted
up by one (S006), and the processing in and after S003 is
again executed for 1 after the counting-up.

When the set 8§ of control signals s yielding the hop
count = i is not empty in S004, the relative transmission
power is calculated for all the elements in the set 5 (S007) .
A station is selected corresponding to a minimum relative
transmission power out of the relative transmission powers
thus calculated (S008). Furthermore, a value of addition
cf 1 to the hop count i of the selected station is put into
the hop count Nhep (S009), and the processing is terminated.

This enables the mobile station to select a station

with the minimum hop count cut of the relay stations or base

stations having sent the control signals. In addition, if
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processing in and after S105 is again executed for i after the counting-up.
15 When the hop count of the control signal s (i) is not nore than h}ﬁ;mz
predeterm ned value in S1 0 6, it can be determ ned that the statl on haV|
sent the control signal s(i) is a station with the mninumrelati&02-0237-0C
transm ssi on power anount under the condition that the hop count |s not
nore than the 20 predeterm ned val ue, and thus the station having sent the
control signal s (i) is selected (S108) . Then a value of addition of 1 to
the hop count Nhop (i) of the selected station is assigned to the hop count
Nhop (S109), aricencheerprcesSgralsty erfi dibaeton95+Thih stkeaabli esmuhehnpbil e
station to select the station wth the mninmumrelative transm ssion power
anount under Sbunt7 NMAR 2005 leFP02t0287i8(albhe tomdiltdadn at haettibhe Wophcount
is not nore than the predeterm ned value . Wen the control signal s (i) is
judged as enptakimurb0R dut cah Heogeteraineust hat there exists no station
capabl e of working as a relay station, and the 5 processing ends in a
failure in hopping, Idf tee curdgat iivecanuaberh eagimuin A8) daurassingdedsSt o t he
hop count Nhop (S110) . An uplink packet originated in the nobile station
and transm tt éc foord hie teagd st atfi annoneapdogwskitnk pécketteoln aggnkiemst he
core network-to the base station and transmtted 10 to the nobile station
i s packet -transmlidied; ttreougip tdrearpath i diet S0 hedi bycdinebabdveenriheds. A
potential nmethod of deciding the transm ssion power of the packet at this
time is a nethbditotheerdengsastnai sitagion capable of serving as a relay
station, and the processing ends in a failure in hopping,
after a negative number -{e.g., "-1"} is assigned to the hop
10 count Nhop (S010).
On the other hand, in the method of selecting a station
with a minimum relative transmissicn power amount (Fig. 8),
the received control signals are used to calculate the
transmissicn powers of the respective signals: the signals
15 are sorted in ascending order of the transmission powers;
whether the hop count is within a predetermined value 1is
checked in the sorted order; and, if it is within the
predetermined value, the corresponding station is selected
as a connection station.
20 A method of calculating the transmission power amount
Ptx herein is expressed, for example, by Eq (1) below, using
the interference level I (dBm) at the packet receiver station
and the received signal level 5 (dB) of the centrol signal.
Ptx = I - S5 + constant (1)

25 Specifically, the processing of Fig. 8 is executed in

the mobile station. The first step is to detect and decode
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signal for decision of a desired signal |evel before the 15 packet

transm ssion and notifying a packet source of the desired signal |evel

determ ned froma reception level of the training signal and an ZTM Eﬁ! ;
interference level at a receiver station. [Channel G oup Assigning -00
20 The channel group assigning nmethods, which are one of the features

t he present

met hods i ncl ude,

nethods: T

using four chammeIrgr GUERaIX @ fé:orhusmdr@@mldo@quguemgyNsthamnes ogrbaps (Nis
not less than 3) ; (r) a fourth nmethod 52 2 1 MAR 2005
FP02- 0297- OC ugiaig anso (Eh&Anel sTe aupd. sThpyi switbl chbcdbsios ithedr bk biwen

an int eger

invention, will be detailed below The channel group assigning
for exanple, four kinds as follows. Nanely, they are four

a first nethod using two channel groups; Q a second net hod

of

25

order. In the first nethod, transm ssion channels for signal transm ssion
are separ at ed timtrnentivs iclrarsie grioupsz 131, tI@. cenThey sagnbes ds vi ded2by

frequency into two frequency bands as shown in Fig. 10A or by tine into two

time regi ons asid shewtha deirng.zollOBigkads D agkownsrthé igerecahdidegacofler

assi gnment

channel5 gr oup o@ -tihe assliagrieck ttor adosnd § silors i gmed ss anall d01 & bed chahba)

of channel groups according to the first nethod, in which

to uplink signals in a coomon fashion in the base station (BS), relay
stations (RS1, RS2, ARS3), 1 andimbbihblgtadt dm (V8 coEamrteegach (E&DAy,sthation
to relay continuous packets in this case, the same channels are used for

transm ssi on dmdjudged whether the ith control signal s{i) is empty (null)

10

15

20

25

{S105). 1If the control signal s{i) exists, it is determined
whether the hop count of.the control signal s{i) is not more
than a predetermined value (S5106). When the hep count of
the control signal s({i) is greater than the predetermined
value, the counter 1 is counted up by one (5107}, and the
processing in and after S105 is again executed for i after
the counting-up.

When the hop count of the control signal s(i) is not
more than the predeterminedvalueinsS106, it canbedetermined
that the station having sent the ccntrol signal s{i) is a
station with the minimum relative transmission power amount
under the condition that the hop count is not more than the
predetermined value, and thus the station having sent the
control signal s(i) is selected (5108). Then a value of
additionof 1 to the hop count Nhop (i) of the selected station
is assigned tc the hop count Nhop (5109}, and the processing
is terminated.

This enables the mobile station to select the station

with the minimum relative transmission power amount under
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15 reception, and there is thus a possibility that there arises the
so-called near-far problemthat a signal sent fromthe relay stati n ]
interferes with a received signal at the relay station. For overc ﬁlﬂ FW,
an interference canceller 35 shown in Fig. 6A is incorporated in tFI£2P4§7-0¢
station 30 20 so as to accept input of both the received signal and
transmtted signal, as shown in Fig. 6B. The interference canceller 35

i ncorporates a 180 phase shifter 35A for shifting the phase of an input
signal by 180 ; and an anplitude adjuster 35B for adjusting a transmtted
signal by an 2thattenibtion that ngherbprgariioh thenedf mopet chanr ébei ve
antenna 33, whereby the transmtted signal froma transmt 53 2 1 MAR ??4k
FP02- 0297- OC ant ehdize B39 n&d gedver.t edhienttthacshynall gigyreanedl ) as ntegeter ence
signal (a transmitted signal received at the receive antenna 33), by the
180 phase shifaerel®s?y and Snphi t idecan] ust éete8B8Brnethehaththeskgrali sta
cancel the interference signal is 5 added to the received signal (a signa
i ncl udi ng t he notsrdterencarsilgralof, wdréiimg erd er erda yssgaali caonpanenhe
included in the received signal is canceled out, so as to obtain a signal
fromwhi ch i nterderesicey iesndd iim patfedlure tihehabpvedfi asterethndgathee

assi gned anounts of the 10 frequency bands in Fig. | 0A or the assigned
amounts of ti mumbseangesgi.n 'HYg') 16Bcaihgbed madehdibietenht Ny eatchoot her
according to needs between the channel groups Gl, &. Therefore, for
exanpl e, in the casé&mhpiénkheadiné Oraveitg iom t edwnt hefmatovird ismlatdiognahd i s
much greater than the 15 information anmount of uplink signals, the assigned
anount transmitted to the base station or a downlink packet coming

from the core network-to the base station and transmitted
10 to themobile station is packet-transmitted through the path
determined by the above methods.

A potential method of deciding the transmission power
of the packet at this time is a methcd of sending a training
signal for decision of a desired signal level before the

15 packet transmission and notifying a packet scurce of the
desired signal level determined from a reception level of
the training signal and an interference level at a receiver
station.

[Channel Group Assigning Methods]

20 The channel group assigning methods, which are one of
the features of the present invention, willbedetailedbelow.
The channel group assigning methceds include, for example,
four kinds as follows. Namely, they are four methods: (D
a first method using two channel groups; @ a second method

25 using four channel groups; @ a third method using N channel

groups (N is an integer not less than 3); @ a fourth method
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of the channel group Gl for downlink signals is set nuch |[|arger than the
assi gned anount of the channel group G2 for uplink signals, whereby 1iMAR %05
feasible to increase the efficiency of utilization of frequency or tgF
efficiency 20 of utilization of tine. Since the nunber of di vi si on FFY2~0297-0¢
mnimm i . e . , 2, it is also feasible to limt the so-called division
|l oss. In the second nethod, transm ssion channels are separated into four
channel groups Gl, &, G3, and 4. They 25 may be divided by frequency into
four frequency bands as shown in Fig. 12A, or by time into four tine zones
as shown 2 1 MSRMZ005oFFoanped7-g0uiRH- FilgevigBl love siessoniiathbedevwoin
frequency and tinme into four zones as shown in Fig. 12C. Fig. 11 shows the
general ideadagfdeassi gnnent of channel groups according to the second
met hod, in which the channel group Gl is assigned to downlink 5 signals and
t he channel group GZnt thaplirk seghalds tremsposmbon dhaghials fnrthechase
station (BS), each even-nunbered relay station (RS2) fromthe base station,
and the nobi | erstemiicsiqriVByret hephoptedum toftwhiattairadmgtrbepisaSe, sEation i s
an even nunber. Furthernore, the channel group G3 is assigned to 10
downl i ik si gndlheyamdnt be dhandeld Qrofpe@enoyuphtnktsd ghadguenay abaondsaon
fashion in each odd-nunbered relay station (RS1, RS3) fromthe base
station. |n thiss ssecondmetipd,l Wi fdrergntt fmomnte aboveide ristgioes had, each
relay station uses channels for transmssion 15 different fromthose for
reception, andghhe sefdogd It .hodighusshass tthe gehvamt hgéethdtashiegposstbility
of causing the so-called near-far problemthat signals sent fromits own

of channel groups according to the first method, in which

the channel group Gl -is assigned to downlink signals and
10 the channel group G2 to uplink signals in a common fashion
in the base station (BS}, relay stations (RS1l, RS2, RS3),
and mcbile station (MS).
For each relay station to relay continucus packets in
this case, the same channels are used for transmission and
15 reception, and there is thus a possibility that there arises
the so-called near-far problem that a signal sent from the
relay station interferes with a received signal at the relay
station. For overcoming it, an interference canceller 35
shown in Fig. 6A is incorporated in the relay station 30
20 sc as to accept input of both the received signal and
transmitted signal, as shown in Fig. 6B. The interference
canceller 35 incorporates a 180° phase shifter 35A for
shifting the phaseof an input signal by 180°; and an amplitude
adjuster 35B for adjusting a transmitted signal by an
25 attenuation during propagation thereof up to a receive

antenna 33, whereby the transmitted signal from a transmit
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station interfere with received signals at its owm station is |ow
Therefore, the relay stations do not have to be 20 equi pped with t2heMAR ?
af orenenti oned interference canceller 35 of Fig. 6A In the seconqﬁggéq%g

t he assigned anounts of the respective channel groups as shown in U9 R0t
to 12C can be nmade different from each other according to needs. 25
Therefore, for exanple, in the case where the information anount of
downlink signals is much greater than the 55 21 MAR 2Q0); FPQ2-02 7-0(
information anount of uplink signals, the assigned anounts of the channel
groups Gl, G3 dnterfomndlilskcwi gmaled apgoset i gmuk holcangerl amantend cassicgned
anounts of the channel groups &, &4 for uplink signals, whereby it is
feasi bl e to enhbgcel 5at hreardifii tiedsiafalurecezaci ot bhefrarpicre pnéennie
efficiency of utilization of tine. In the third nmethod, transm ssion
channel s are 3®parat ethd (30 "Nptkasneh iditeups SENans anpilntegder adgtiskess
than 3); in each of the. base station, relay stations, and 10 nobile
station, an idgfi cadhechahmnel s groub tic cassiegnele tion t arpf 4 1 @ cb icoan!! iLisk
signals transmtted therefrom and different channel groups are assigned to
upl i nk &and downddek tsignal sececetdesidher eia, sigspecinvehying cace of N = 3
wll be described below. 15 The transm ssion channels can be separated into
t hree channelimgreatpsr Glce G graand) Bty antet hedentef sequenhcyodibvnenan into
three frequency bands as shown in Fig. 14A, by a nmethod of tinme division
into three tinenzondsd aish sfrewrdaeikiegl stidal is canceled out, so as to

e

cbtain a signal from which interference is eliminated.
In the above first-method, the assigned amounts of the
10 frequency bands in Fig. 10A or the assigned amcunts of time
ranges in Fig. 10B can be made different from each other
according to needs between the channel groups Gl, G2.
Therefore, for example, in the case where the information
amount of downlink signals is much greater than the
15 information amount of uplink signals, the assigned amount
of the channel group Gl for downlink signals is set much
larger than the assigned amount of the channel group G2 for
uplink signals, whereby it is feasible to increase the
efficiency of utilization of frequency or the efficiency
20 of utilization of time. Since the number of divisicn is
minimum, i.e., 2, it is alsc feasibkle to limit the so-called
division loss.
In the second method, transmission channels are
separated into four channel groups Gl1, G2, G3, and G4. They
25 may be divided by frequency into four frequency bands as

shown in Fig. 12A, or by time into four time zZones as shown
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or by a method of uniformly defining a channel group G2 20 independgnt %f
frequency in a predetermned tinme zone and defining a channel groug AR 2005
| ower than a predeterm ned frequency and a channel group G3 not | qQwer thagn7
the predeterm ned frequency in another tinme zone than the predet %ﬁrﬂ%‘é@ —0C
time zone as shown in Fig. 14C It is also 25 possible to enploy a nethod of
uniformy defining a channel group & independent of tinme in a

predeterm ned frequency 56 2 1 MAR 2005 FP02-0297-0C 5 band and defining a
channel group Gl in a predetermined tine zone and a channel group G3 in
anot her tine Zondichad 2Ehe crpbgdepabanaddon mé Zoaguencivhanflr eguensptiband
other than the predeterm ned frequency band as shown in Fig. 14D. Fig. 13
shows the geneicalr izdeasofisaskegnnenttiof. L1HE. chamnell ghowssthecoedenglto the
third nmethod, in which the same channel group 1 is assigned to uplink and
downl i nk si gnaldea bfammidrimzht od thenbeabestats enceB8)ngnth ithet hechind
(third) relay station (RS3) fromthe base station, in which the sane 10
channel group r2tilodgsshoieicttt ohapthariknahdrdowntl nls ssghahsd tordosnlined, in
the first relay station (RS1) fromthe base station and in the nobile
statiorb (MS) |sucatdd atdtthe toantbdl guasig Cdnd uphithe ibasd sstat ompmand i n
whi ch the sane channel group 3 is assigned to uplink and downlink signals
15 transm ttedaghidrhénsenendaselshatstiat | (@3 )(,R82)xhf evemthembased se¢ddion.
This results in assigning the different channel groups to uplink and

downl i nk si gnaltatiecei(Read)i firthecladasestabibdan, tdred e hebsflat soatiand each
relay station. For

(MS) the hop count of which from the base station is an even
number. Furthermore, the channel group G3 is assigned to

10 downlink signals and the channel group G4 to uplink signals
in a common fashion in each odd-numbered relay station (RS1,
RS3) from the base station.

In this second method, different from the above first

method, each relay station uses channels for transmission

15 different from those for reception, and the second method
thus has the advantage that the possibility of causing the
so-called near-far problem that signals sent from its own
station interfere with received signals at its own station
is low. Therefore, the relay stations do not have to be

20 equipped with the aforementioned interference canceller 35
of Fig. 6A.

In the second method, .the assigned amounts of the
respective channel groups as shown in Figs. 12A to 12C can
be made different from each other according to needs.

25 Therefore, for example, in the case where the information

amount of downlink signals is much greater than the
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exanpl e, concerning the relay station (RS1), the channel 20 group 2 is
assigned to the uplink and downlink transmtted signals, the chan rou

3 to the uplink received signals, and the channel group 1 to the %@ﬁ g
received signals, which can prevent interference between the sign 7-0t
the fourth nethod, transm ssion channels are 25 separated into two channel
groups G, @&. The dividing nethods nmay be the aforenentioned frequency

di vi sion shown 57 2 1 I\/AR 2005 FPQ2-0297-0( in Fig. 10A and tine division
shown in Fig. |10B. Fig, shows the_general idea of assignnent of channel
gr oups accordH%@P%%ﬁ?%ﬁﬁf%ﬂﬂ%3$iﬁétHBélnFnSMﬁ?@%strﬁh¢|ﬁﬁ§ﬁgﬁﬁéhﬁﬁpun§ﬁoup is
used for transm ssion and the second channel group 5 for reception in the
base station ahfl §he cdennsemriibereds Gty doatildmkasd dmeBis a@rst &siton
fromthe base station and in which the second channel group is used for
transm ssion ieh thse e haghbvn el s HrBug eoreurdcepti e idhagdsh: gdeLpsnber ed
relay station and nobile. station fromthe base station. For 10 exanple, in
Fig. 15, the ckan®dl fgrouplidk is§ gassisgnederebytitansnfeaeto b¢ girakshandet he
channel group G2 to received signals in each of the base station (BS) , the
second Yel ay StaarifdncrRe2Chromitid Isade ost af iforeguand it be frouerfhigdbnicy
station (MS) fromthe base station. Furthernore, the channel 15 group & is
assigned to trahsnitlietksigmats Bhdet he channel group @ to received
signals in each of the first relay station RSI fromthe base station and
the third rel ay statiorriRSThirpmetkodasersnsinl onios poannals anabl es

transm ssion and reception to be
separated into N channel groups (N is an integer not less

than 3); in each of the.base station, relay stations, and

10 mobile station, an identical channel group is assigned to
uplink and downlink signals transmitted therefrom, and
different channel groups are assigned to uplink and downlink
signals received therein, respectively. AcaseofN=3will
be described below.

15 The transmission channels can be separated into three
channel groups Gl, G2, andG3 byamnethodof frequencydivision
into three frequency bands as shown in Fig. 14A, by a method
of time division into three time zones as shown in Fig. 14B,
or by a method of uniformly defining a channel group G2

20 independent of frequency in a predetermined time zZone and
defining a channel group Gl lower than a predetermined
frequency and a channel group G3 not lower than the
predetermined frequency in another time zone than the
predetermined time zone as shown in Fig. 14C. It is also

25 possible to employ a method of uniformly defining a channel

group G2 independent of time in a predetermined frequency
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20 conducted by different channel groups in a certain relay station, it is
feasible to prevent nutual interference between transmtted and rec HWW@?B%
signals, and it is also feasible to limt the division |oss, becauseée t

nunber of division is mninmm 25 The peculiar channel group assi dgfitg0297-0C
met hods as described above can reduce interference and enhance the 58 2 1

MAR 2005 FP02-0297-0C frequency utilization efficiency. The receiver

station may be configured to notify the sender station of a transm ssion

| evel thereof estimated fromthe interference |evel, instead of notifying

the sender 5 fatqd gadoficfheingsi Faansiegnarchevel inm mrdste tarmdmsad & itlee

reception |evel of the signal to be received by the receiver station, as in
t he above enbodierand Ian@i%@ém&dl Irowrhé& 3t dchasbdlprekpaect ednenthha the

next - generation nobil e-comunications includes ad-hoc 10 wirel ess networks.
They are |iberriistefermndd tomunteat iontiier faedténoughantiecotkist thgnfi xed
base stations, and are directed to construction of flexible wreless
i nformati on nethviorikee deiseduigred heraqliei hppoémdice § oshownt hnt ELpi. nakd.
t hensel ves having the relaying function. 15 For adapting to such ad-hoc
wirel ess networks, ddgh lFas&ostathenorapriod d¢dehi gfir edstignhané thethanction
of the relay station, so that the base station can act to relay
communi cat i on aGterarol yecupss ecspatiiion. tEorhexanpt@ meashahovm whiEhgthé6,
data processors 54, 20 the nunber of which is equal to the nunber of
packets rel aya#me channel groupl isassignedtouplinkanddownlinksignals
transmitted, in the base statien (BS) and in the Nth {third)
relay station (RS3) from the base station, in which the same
10 channel grcup 2 is assigned to uplink and downlink signals
transmitted, in the first relay station (RS1) from the base
station and in the mobile station (MS}) lcocated at the fourth
position from the base station, and in which the same channel
group 3 1s assigned to uplink and downlink signals
15 transmitted, in the second relay station (RS2) from the base
station. This results in assigning the different channel
groups to uplink and downlink signals received in the base
station, the mobile station, and each relay station. For
example, concerning the relay station (RS1l), the channel
Z0 group 2 is assigned to the uplink and downlink transmitted
signals, the channel group 3 to the uplink received signals,
and the channel group 1 to the downlink received signals,
which can prevent interference between the signals.
In the fourth method, transmissicon channels are

25 separated into two channel groups Gl, G2. The dividing

methods may be the aforementioned frequency division shown
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in parallel (which corresponds to the nunber of nultiple codes in CDVA and
which is "3" in the exanple of Fig. 16), are added to the confi guratMh 28

t he base station shown in Fig. 5A and the control signal processg&ﬁ%}d§97_0(
configured 25 as a processor for processing a signal for securing route

to anot her base station. Here the additional data processors 59 2 i M AR2U5
FPO2- 0297-0( 54 can be configured in nmuch the sane nanner as the

af orenenti oned data processors 32 of the relay station (Fig. 3A), and the
control signal, processor. 52 can be configured in much the sanme_nanner. as

the control siighdl:%r J¥s <P 3T G - IreI AP St dft o (-FilgB -3AFafd Ficg.
3B). By also providing the base station with the function of the rel ay
station as desti'bedEholRNeT#! bbeofes!l f @a8i BrRenE oCf| ERABNG L alEPEPED t he
ad-hoc wireless networks. It is needless to nention that the radio
comuni cat i on 2P EiErRCaESSr PR THOTE RRCBr eserth idivdis dArsS apprneadbl e to
| ocal area networks including a control station and slave stations |ike
wirel ess LAN, qacket st aAgdn &8 GaniEtidslas! abgiprlhe apdnchicdaaneti 5P kobi | e
| Pv6, and pervasive networks for communication through pocket radi os such
as radi® tags ¥ aRrgephddn kB Bl hidfcoa§h tiAnt @ngdddsaconpeel T bhebeged
networks. In such cases, elenments called radio control stations, access
poi nts, and wiigtleyedds icor pasppdite fhetbasel simatlitondaisg StRE1PFRedBAL
enbodi nent, and el enents called radio stations, nobile nodes, and pocket
radi os (e.g., iraghdchagbeandcohd QmaNRke)ItPR He mokid o5t b aBPRIFAIPRe
present enbodinment. It is also needless to nention that any of the radio
andthe first channel group for reception in each cdd-numbered
relay station and mobile.-station from the base station. For
10 example, in Fig. 15, the channel group Gl is assigned to
transmitted signals and the channel group G2 to received
signals in each of the base staticn (BS), the second relay
station RS2 from the base station, and the fourth mobile
station (MS) fromthebasestation. Furthermore, the channel
15 group G2 is assigned to transmitted signals and the channel
group Gl toreceivedsignals ineachof the first relay station
RS1 from the base station and the third relay station RS3
from the base station.
Since this enables transmission and reception to be
20 conducted by different channel groups in a certain relay
station, 1t is feasible to prevent mutual interference
between transmitted and received signals, and it 1s also
feasible to limit the division loss, because the number of
division is minimum.
25 The peculiar channel group assigning methods as

described above can reduce interference and enhance the

58




control stations, radio stations, access points, nobile nodes, pocket
radios, radio tags, and white goods can be the nobile station, the iri¢igai;
station, or the base station 25 in the present enbodi nent accormléf égtégg{_oc
comuni cation format. 60 2 1 MAR 2005 FP02-0297-CC It is also a
course that a region called a cell in the present enbodi nent can be an area
in which each sender station can radiate radio waves in the above-stated
networks. It is obvious in that case that the conmunication 5 system does
not have to be limted to CDVA but ma%( be any other radio transm ssion
system i ncl udiTRA%HETY -Hahbe? 2 bl EA818RC¥uch as infrared comunication,
non-contact nmagnetic readl ng, etc. like IrDA and Bl uetooth, and contact
comuni cation for rdad ﬁ@cﬁﬁd’etfr ShEHLOT REY R 1Bt rg Biqd tPo N6k umaRenuscl e
(weak electricity appearing fromnuscle) As described above, the present
i nvention successia |Stathigm sof vedt ¥ #espi obi @ bivehi Flugeerh estaBRirsAnent
of communication at the nobile station due to the arrangenent of base
stations and e §beviad giee Te e A cverlni has t prdbliche 155 ahdd otifeFsrfiALt he
conventional CSMA and TDVA base nmultihop systens and the problens of the
i ncrease of trefdftiiomed the ddeiéredselignat hkeouwghput csidarhécspssaire The
invention also successfully achieved the reduction of interference and the
i ncrease of frmpeaicyoruilevezae f ohepigoieénty beyreneiped iy ane pocehdnnel
group assigning nmethods. 61 2 1 MAR 2005
station, as in the above embodiment.
Incidentally, the technology expected in the
next-generation mobile .communications includes ad-hoc
10 wireless networks. They are liberated from the
communication format through the existing fixed base
stations, and are directed to construction of flexible
wireless information networks based on themultihop function
with terminals themselves having the relaying function.
15 For adapting to such ad-hoc wireless networks, each
base station may be configured to have the function of the
relay station, so that the base station can act to relay
communication to ancther base station.
For example, as shown in Fig. 16, data processors 354,
20 the number of which is equal to the number of packets relayable
in parallel (which corresponds to the number of multiple
codes in CDMA and which is "3" in the example of Fig. 16),
are added to the configuration of the base station shown
in Fig. 5A, and the control signal prcoccessor 52 is configured

25 as a processor for processing a signal for securing a route

to anotherbase station. Heretheadditional dataprocessors
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CLAIMS 1. A nmulti-hop radio communi cati on system conprising a baseznﬂ,.ﬁﬁ Lf{ﬁ?
a nobile station, and a relay station having a relaying function i A
mul ti hop packet transm ssion, and configured to perform conmuni cat%pdﬂb“b@%s o
on a wreless packet transm ssion system wherein a receiver station<To
one of the said base, nobile or relay stations in the packet transm ssion
system conprises: interference |evel neasuring neans for measuring an
interference level at the tinme of receiving a packet; desired signal |evel
cal cul ating neans for calculating a desired signal |evel on the basis of the
interference Y%v@n gt el TW ¢hel ReRsth kAt SCBAJTABEPFedSsit§Ral | evel
notifying means for notifyi n% a sender station of the desired signal |evel
t hus cal cul at et ozaTENher2e ¢ dBke REYERF S8t atiZont Bdiengebag Vfaltinn $4id -base,
mobile or relay stations conprises: transm ssion power anount calcul ating
means for cal ciftat iafg Sher apBATSSi HhIPONEIL APDIPT L 012 &Padkeccpbhlgrsedbasi s
of the desired signal |level notified of by the receiver station; and
det er mi ni ng neansddy tdet epnenhagnehet hethe e rpackets lignhatlr anoressioll é1lto t he
receiver station, on the basis of the transm ssion power anount cal cul ated
by the Gransnma§idre poley siourmn caftul adingnaelhg. 2B) The nulti-hop radio
communi cation system according to claiml, wherein the receiver station
further By also providing the base station with the function
of the relay station as described above, it becomes feasible
to flexibly adapt to the ad-hoc wireless networks.
It is needless to mention that the radio communication
10 system according to the present invention is applicable to
local area networks including a contrcl station and slave
stations like wireless LAN, packet transmissicn networks
typifiedbyhierarchical mobile IPv6, and pervasive networks
for communication through pocket radios such as radio tags
15 and the like and through white gocds connectible to networks.
In such cases, elementscalledradiocontrel stations, access
peints, and white goods correspond to the base stations 1in
the present embodiment, and elements called radio stations,
mobile nodes, and pocket radios (e.g., radio tags and the
20 like} to the mobile stations in the present embodiment.
It is also needless to menticn that any of the radio
control staticns, radio stations, access points, mobile
nodes, pocket radios, radio tags, and white goods can be
the mobile station, the relay station, or the base station

25 in the present embcdiment according to their communication

format.
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conprises: destination deciding neans for deciding a next receiver sg@&ifn,
bei ng one of the said base, nobile or relay stations, as a desti natziT Rotll%
packet on the basis of 62 2 1 MAR 2005 at | east one of a recepti onkl vel%(j‘%

a control signal, an interference level at its own station, and a t?gjpz'c {-0¢
from a transm ssion-originating station to its own station. The nulti-hop

radi o communi cation systemaccording to claiml1, wherein the interference

| evel measured by the interference |evel neasuring nmeans is an interference

| evel at the receiver station of a channel group used in reception of the
packet. 4. A nulti-Hdpisadiléocannahiest ?brraystehiedngr rsigignacapdsd a
station, a nobile station, and a relay station having a relaying function

in nultihop parket ity sherpsesont emebd gt ganeliet anperdarif (f,%l raahi on
based on a wirel ess packet transm ssion system wherein a receiver station

bei ng one of tdmdsai dtlhdden capbradisrerpd@io staatdsons thet fecpackeated

transm ssion system conprises: interference |evel neasuring neans for

measuri ng an natherdfler.ende 1evdlviatug he thatecebertdoet wihrgconpackeatiodesired
signal level calculating neans for calculating a desired signal |evel on the
basis & the imtsrdrederce ndtevelveoliicaibred Lina tede toe8BMAeheiit magdeber anmi ng
nmeans for determ ni ng whether a packet is transm ssible froma sender

station, on thetasiadfo diradsests ome ofstém, | melf@iracenbeveranghe

desired signal

communication such as infrared communication, non-contact
magnetic reading, etc. like IrDA and Bluetooth, and contact
communication for reading and transmitting myoelectricity
10 of human muscle (weak electricity appearing from muscle).
As described above, thepresent inventionsuccessfully

has solved the problem of failure in establishment of
communication at the mobile station due to the arrangement
of base stations and also solved the hidden terminal problem
15 and others in the conventional CSMA and TDMA base multihop
systems and the problems of the increase of traffic and the
decrease of throughput cf the system. The invention also
successfully achieved the reduction of interference and the
increase of frequencyutilizationefficiencyby the peculiar

20 channel group assigning methods.
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| evel, a reception level of a control signal, and a hop aunt froma

transm ssion-originating station to its own station, the sender ?q@ﬁhg@
bei ng one of the said base, nobile or relay stations; and notifying és
for notiifMmidg the sender station of the desired signal |evel according to a
resulﬁLé¥7—fhe determ nation by the determ ning neans. 63 2 1 MAR 2005 5.
The multi-hop radi o communi cation system according to claim4, wherein the
recei yer station_ further conprises: destination deciding neans for deciding
a next- recéi vBFLsEanren A839aCdet Mt 1 Bt bPNa HHEKER SIPMIE PEF s2 of at

| east Qf eceptionylLevel. .of. th trol i n.i.oterference

| cvel P3RS RSP of | BrP LR At RS ToRep 2k T Fer 1of ThaliRy' 8

transpessiyamwOr ififetidy siati enltahichs pAWkexl atd pinsHakdipgXt megei ver
station béing one of the said base, nobile or relay stations. 6. The

mul ti CROP Leadissl cSPMUBESARIIOh SpsTamigeddicdi ngased cloai ma4, wikiedleiss t he
interference | evel nmeasured by _the interference |evel neasuring neans is an
inter?afgﬁéetP@W@ml%ﬁL?%es¥éééPVer station of a channel group used in

reception ohasl-he rpackelceveA BUbtichopziadi @ OMUNKAtLohaSYsEEM
conpr|5|ng a base station, a nobile station, and a relay station havi ng a
rel ayragifgncd onslaypadiatienransfi $icorpa ahdt applayismy SGOMR  spsieRadi o
nultiQLﬁéL@ge%Qhene of packet transm ssion, wherein the base station or the
rel ay Stati on conprises: interference |level neasuring neans for measuring an

i nt erf erencenkev&lzraindd s lewr lstméasor 0f ga mdwnsels gr ompasuring an
interference level at the time of receiving a packet;
| desired signal level calculating means for calculating
a desired signal level on the basis of the interference
lzvel obtained in the mesasuremant; and
desired signal level notifying means for notifying a
sender station of the desired signal level thus calculated;
and |
whersin the sender staticn being cne of the said base,
mobile or relay stations comprises:
transmission power amount calculating means fcr
calculating a transmission power amount of a packet on the
basis of the desired sigrnal level notified of Dby the
receivef station; and T
determining means for dstermining whether the packst
is transmissible to the recsiver stationJhon the basis of
the transmission power amcunt calculated by the transmission

powar amount calculating msans.

2. The multi-hop radio communication system
according to claim 1, wherein the receiver station further
comprises:

dastination deciding means <for deciding & next
receiver station, being one of ths said base, mobile or

relay stations, as a dsstination of a packst on the basis of
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used in reception, at the tinme of receiving a packet; desired siggﬁl &Fvgl
cal culating neans for calculating a desired signal |evel on the aéﬁ 85
the interference |evel obtained in the nmeasurenent; and desired signal

| evel notifying neans for notifying the nobile station of the desired

si gnal 2t ev& SthusN€alCdul &t £6C QhhetBVE Lt IR nBbidom tsradlt | Hhgnalbpr iages:
transm ssi 8 | gul.at s.for __calculating a_transm ssion
pomern%ﬁ%%ﬁ?eggwgepgbﬁe%Io%Et%gs égg?sgg€9%88'dé§i éhqg?@nﬁgupévéFoﬁbtified

of by & teerbmessGéerZdriMih000g statien «3Aiidd ehpl VEFaPELRY one of the
base station or the relay station; and determ ning nmeans for determ ning

whet her the packet 1is transmssible to the station as a source of the

desiregd si L l.,_yon th sis _of the transmn ssion power anount

cal cul at ed ggﬁfhhﬁ¥$ﬁhgﬁﬁ%sf%ﬁggoﬁﬁymﬁﬂ%ﬂﬁ?tE%FcﬁWéFﬁﬁb HERRSEING 8LOThe

mul ti-dipimadi 0 GOERE fatiHy SYHAMASHU L NG §0 Gl oo ""‘Bﬁ; eLpgthe base
' S I'ch hol ds

station further conprises: attribution information holding nea
attri ki oni e AeoFRRtlicoitbfMeaBuranhi IRestationaand reantferetey seaklon

capabl e i .commynigation with_jts o station, and attribution
infor&ﬁtﬁ%ﬁgo gééé%%ﬁnﬁﬁiisﬁ%u?bna ﬁhangﬁgﬂgﬁﬁ%ﬁl%ﬁ%ﬁihm FacaphbPe of

di recteforeinpgakke@n with its own station but capable of direct
comunication with a relay station. 9. The multi-hop radi o conmuni cation

system according to
1. A muitl-hop radic communicaticn system comprising a

base station, a mobile station, and a relay station having a
ra2laving function in multihop packet transmission, ‘and
donfigured to perform communication based on a wireless
packet transmission system,

wherelin a receiver station being one of the said base,
mobile or relay stations in the packet transmission system
comprises:

interference level measuring means for measuring an
interference level at the time of receiving a packet:

desired signal level calculating means for calculating
2 desired signal level on the basis of the interference
level obtained in the measurement:

determining means for determiniéé whether a packet is
transmissible from a sender station, on the basis of at
least one of the interference level, the desired signal
lavel, & reception level of a control signal, and a hop
sount  from a2 transmissicon-originating station to its own
station, the sender station being one o¢f the said base,

mobile or relay staticns; and

h

notifying means for notifying the sendsr station o

[}

the desired signal level according tc a result of <th

determination by the determining means.



claim7, wherein the base station further conprises: channel group selecting
mans for selecting a channel group for transm ssion/reception. on the basis
of a transmitting direction of a packet; and signal transmtting hE&hH% or
transmtting a signal to be transmtted, on a channel according to the

sel ected chpm@ehuarauhofdOrzdbe muhinivniem viash 0s gememi oed dodi rsy stem
according to claim7, wherein the nobile station further conprises:

desti retaion Hecviengimedans frCaE ¥ vetblipasEustHGOEORRIBS8%l ay station
as a destination to _which the. [le station shoul Lansmt_a et, on
the basis of“%®“+e&Epfion C?é%eﬁgg‘g? a "Gt ol "girgnaﬁig%%’dgnﬁop acou'ﬁ’f%%(rom t he
base statdofelOskhs (M £5aki ok sBihak MR 20052 dfte s The MHd i bhoDs

- -

comuni cat1 on system according to claim 7, wherein the nobile station
furt herf caprileest charmelofgr cbp seteeptngnneiaveflor cfel Eoei ngert thhnnel

group for transm ssion/reception on the _basis of both or one of hop count
from thig ke §f‘at+‘6'ﬁafbei":t3§c8v\£l%‘f%ii 8k and S"fr anSAF P ng &S e@?? on of a

packetrsoﬁngoémn%r HARYY L DYsHESESoHOb rt KANSHIstAd NGratSbanale tos be
transmtted, on a channel according to the selected channel group. 12. The
mul ti -dvop saditd ccommsaiicat hent sysaEd werosdiaidg oo belaigm dne wiedr etlre t he

relay station further conprises: destination deciding neans for deciding a
stathﬁ?%é %PsﬂesFPEaQ?OQ%(fé%ﬁ%ﬁf??ﬁ??%ﬁay station should transmt a

packet, on the basis of a reception |evel of a control

. The multi-hop radic communication system according to
claim 4, wherein the interference level measured by the
interference level measuring means is an interferenéa level
at the receiver station ¢f a channel group used in reception

of the packet.

7. A multi-hop radio communication system comprising a
Fase station, 2 mobile station, and a relay station having 2
relaving function in packet transmission, and applying CDMA
to a radio multiplexing scheme of packet transmission,
wherein the base station or the relay station comprises:

interference level measuring means for measuring an
interference level at its own statigp of a2 channel group
used in reception, at the time of receiving a packet;

desired signal level calculating means for calculating
a desired signal level on the basis of the interfersnce
level obtained in the measurement; and

desired signal level notifying means for notifying the
mobile station of the desired signal level thus calculated;
and -

wherein the mobkile station comprises:

transmission power amount calculating means for
calculating a transmission power ameunt of a packet on the

basis of the desired signal level notified o¢f by a receiver
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signal or a hop count fromthe base station to its ow station. 13. The
mul ti-hop radi o conmuni cati on system according to claim7, wherein the

relay station further conprises: decoding neans for despreadi ng q«§Mﬂp@m
received from the nobile station, the base station, and another relay

st at i orf 43 decodeat e reiqgiatef nbeing iomfeoramttilon bageenaet i sdNgt; raed
spread si,gnal _generating neans for spreading the decoded information
sequenc§%ﬁ%ﬁﬁﬂaﬁboﬁenéﬂgte a spread signal. 14. The multi-hop radio
conmuni cati o orH t cl al wherei.n,, when the relay station
conpri ses at @%ﬁﬁ%%{é&t F;Ené;?ns sgiogn %%%ﬁja%ﬂﬁt WL T Bt itﬁi’tf n%%?n’%g;/tt he

transniissions pemes s calleul ad edhby stthe: itgranssi §SisYurLOWSE LN £al gyl ating
means i s assigned to the spread signal generated by the spread signal
gener atiRg Sneaks’ e hndont e & ppedlls sPEnaing ss1amsshssiod. pefex lamdR2005 i 5.
The mukti-hop sadi g,.conuni catl m according to claim7, wherein the
relay."sga%ﬁﬁhxﬁﬂrﬁﬁér conpr?%%§$m§%§%§8I HrEap sEMe g GReFs Fokns
sel ect megra .channel croup for transm ssion /reception on the basis of both

or one of a hop count fromthe base station to its own station and a
transmtting direction of a packet; and signal transmtting nmeans for

el ectod | ChnRer G s PRe s 2HE TS 5 Fa8ho o SaEPon aPstem
accordfrhgimo?, wherein the base station further comprises:
attribution information holding means which holds
attribution information of each mobile station and ezch
relay station capable of direct communication with its.own
station, and attribution information of each mobile station
and each relay station incapable of direct communication
with its own station but capable of direct communication

with a relay station.

g. The multi-hop radio communication system according to
claim 7, wherein the base station further comprises:

channel group selecting mans for selecting a channel
group for transmission/reception  on +the basis of a
transmitting directicn of a packe:; and

signal transmitting means for transmitting a signal to
be transmitted, on a <channel dccording -t¢ ths selected

channel greoup.

10. The multi-hep radio communication system according to
claim 7, wherein the mobile station further comprisss:

destination deciding means for deciding a base station

o

r 2 relay station as a destination to which the mobile
station should transmit a packet, on the Dbasis of a
raception level ¢f a control signal or a hop count from the

base station to its cown station.
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claim7, wherein the relay station is conprised of a station having a
function of the nobile station, or a relaying device installed? hM&R ¥éhicle

or in stationary facilities. 17. A multi-hop radi o conmuni cati on system
conpri dilng aTHFadeiki aTPBR, PTHHHI 1@25iaki §0/S @R aceerdingt &9 ohldkling a
rel aying f I ' tr 1.SSI l CDMA to a radio
nultipréxfﬁgﬁggﬁgégﬂ%ﬁ%%ggigts??iﬁ?ﬁfé@ﬂgﬂﬁggm§§$é¥Egggdh of the base

station, thechelnaelst@toop, salkdting nabbhe Ficat i%lé@ﬂEﬁFS%SicHamr%lf erence
| evel neasuring neans for nmeasuring an interference level at its own
st at i 0fr&MPa fefarfid@n grbsplond @ cisp tisve st omheabashe wifnbadth rareing ng a

packet ; .desired signal -l eyvel_.cal ting, neans for_cal cul ati a desired
si gnal “fe thﬁ1$%§n€a§F§¥bﬁj} ég$% eFFg#éﬁ@e 9 evk? 88?a§ﬁ@3'QQt

neasurgne&ghs@gﬂﬂyﬁbsﬂg&@@tkgﬁebfngtb@ﬂgglgngﬁ§ for notifying a sender
station of the packet, of the desired signal |evel thus calculated, said

sender st ati Sagbailng ratesoit t hegsardnsbhdes, mmbnsreidtingl ay sdigatailonss
transnigsi on_power _anpunt, cal cul ating.means for. calculating a.transm ssion
power u tagﬁmétﬁsgketogh FheC%85§%§ 0F9§Qﬁésqﬁxi%?g%%%‘léﬁ$99kﬁ fied of
by anothehne®7 ¢2cLpgVAR 2005 station, at the time of transmitting or relaying
a packet; and geternining nmeans for determ ning whether the packet is
transm ssible to the station as a source of the desired signal |level, on

the baghs of pfne m&{lac[‘is-rﬂéﬁ' Q1 AANEL o AHOYNE 5+ £8LCW ALY, bY LBE 4L RGNSY Ssion
power anount cal cul’at’i ng
claim 7, wherein the relay station further comprises:
destination deciding means for deciding a station as a
destination to which the relay station should transmit a
packet, on the basis of a recepticon level of a control
signal or a hop ccunt from the base station to its own

station.

13. The multi-hop radio communication system according to
claim 7, wherein the relay station further comprises:

decoding means for despreacding a2 signal received from
the mobile station, the base staticn, and another relay
station to decode the signal into an information sseguence
signal; and .-

spread signal generating means for spreading the
decoded information seguence signal to generate a spread

signal.

19, The multi—hop radio communication system according to
claim 13, wherein, when the relay station comprises at least
the transmission power amount calculating means,

the transmission power calculated by the transmission
power amount calculating means i1s assigned to the spread
signal generated by the spread signal gensrating means, and

the spread signsl 1s transmitted.
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means. is. The multi-hop radi o conmunication system according to claim17,
wherein the base station further conprises: attribution infornat?qgﬁﬁqﬁging
means whi ch holds attribution information of each nobile statio g ch
relay station capable of direct comrunication with its own station, and
attribution information of each nobile station and each relay station

attributi on i each mbil'e st cach or
(i T ot Bormunt Bt R E TP ot Pe Ay STt 800 TRY S SRR RARR0 o

comuni caf { AN7SY§heM-aeCarft Nge 1oy statibh7 suMitersl nodhgrbase:station _
further conprisSes: destination deciding neans for deciding a nobile station

or a relay stahknoneas gzagst sadectango rdrch fhe sSedsectimgi an chhonkd
transmt a packet, on the basi? of at. least one of a reception |evel of a
C

cont r ol S &P'gRal OTan L ANFIEr T SrINCES FEYef O8t Ot § &34%i 8h, PAhd 2°hEPScount
from a_fransm.ssiQn-.orkglnating o'y Lts 0 tahhole zW4ofh@nd
nulti-H%b ?agg‘ 66ﬁ¥ﬂ%i%a ﬁo%hgygﬁgﬁ%a%g%ég?%g%PoWHﬁfé?ﬁ$1$F &ﬁgﬁeig t he
base stattoankutthencc@inrdseson chinaepagikeup seldecting means for sel ecting
a channel group for transnissjion/reception on the basis of a, transgnitting
direction of alpBeketfadfd gl TFARENEPE g AT F 079t PaddA i nd a
si gnal : Lansoipted, onza gh h a diqng,o4 o «the 3.l egled+ehannel
40 DepLansaLyl edogOnaa channgh ageepdiod oddies c

group. 21. The multi-hop radi o comuni cati on system accor di ng
to clatmxddzlwhepeirn the nobile station further conprises:

16. The multi-hop radio communication system acccrding to
claim 7, wherein the relay staticn is comprised of a station
having a function of the mobile station, or a relaying

davice installed in a vehicle or in stationary facilities.

17. A multi-hop radio communication system comprising @&
base station, a mobile station, and a relay station having &
relaying function in packet transmission, and applying CDMA
ts a radio multiplexing scheme of packst transmission,
wharein sach of the base station, the reslay staticn, and th2
molbile station comprisas:

interferenca level measuring means for measuring an
interference level at its own station of a channel group
usad in reception, at the time of receiving a packet;

dasired signal level calculating means for calculating
a2 desirsd signal level on the basis of the interference
level obtainad in the measurement;

desirad signzl level notifying neans for notifying a
sender station of the packet, of thes dssired signal level
thus calculated, said sender station being one of the said
base, mobile or relay stations;

rransmission power amount calculating mesans oI
calculating & transmission power amount of a packet on the

by ancther

rh

basis of a desired signal level notified o
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destination deciding neans for deciding a base station or a relay station
as a destination to which the nobile station should transnmt a padkgtiiljon
the basis of a~ reception level of a control signal or a hop count fromthe
base station to its own station, 22. The nulti-hop radi g conmunication

syst em 2E&bEANNg &0 TREATHTE?, PhhEFENATARE 1shi PE SEAAYIRNT A t REFXBbhApri ses:
channel‘group sel ecting neans for selecting a channel group for

transm$ ?on/reception on the basis of both or one of a hop count fromthe

base station gdretmiawnmgstabkag afuk dackransiing i Agedheectdian picaepacket
and signal transmtting nmeans for transmtting a signal to be transmtted,
on a chimnel zacodsdiing ¢ otehdlsel gedetion chanrel sgusap. of3.timhedadirdhop

radi o connun&pitioq system acc¢ordi n g@erein the relay_station
i

| ai 17,.
furtherStdtpri sEYEdest’ natFon 2FdS g?%gtl?éaﬁég}‘éf“l& Gt R 5t 4P dhas a

desti “av,%é%u&gc\éfei chyt heneel ayasisai on sthoWd.dransabine @acketat OAgt he
basis of a reception’level of a control signal or a hop count fromthe base

stati omss®nsts own station. 24. The nmulti-hop radio communi cation system
according to claim17, wherein the relay station further conprises:
decodi ng nmeans for despreading a signal received from the nobile station

the basggstattge, nang janyHherargbay orsiudiot 16n degedernt hesdgnialg i 8bo an
i nformati on sequence signal; and 69 2 1 MAR 2H5 spread signal generating
means fotaspréddi Ahewigen the base station further comprises:
attribution information holding means which holds
attribution information of each mobile station and each
relay station capable of direct communication with ité'own
station, and attribution information of each mobile station .
and each relay station incapable of direct communication
iith its own station but capable of direct communication

with a relay station.

19. The multi-hop radio communication system according teo
claim 17, wherein the base station further comprises:

destination deciding means for deciding a mobile
station or a relay station as a destination to which the
lsase station should transmit a packet, on the basis of at
least ons of a recesption level 0of a control signal, an
interference level at its own station, and a hop count from
2 transmission-originating station to its own station.
VS The multi-hop radio communicaticn system according TO
=laim 17, wherein the base station further comprises:

channel group selecting means for selecting a channel
group for transmission/reception on the Dbasis of &
transmitting direction of a packet; and

signal transmitting means for transmitiing 2 signal to
be transmittad, on & channel according to the selected

channel group.
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decoded i nformati on sequence signal to generate a spread signal. 25. The
mul ti-hop radi o conmuni cati on system according to claim 24, wherei h@e
relay station conprises at |least the -ran m ssion power annuntzéihﬁd ting
means, the transm ssion power cal culated by the transm ssion power anount
calculating neans is assigned to the spread signal generated by the spread

generati.ng nmeans, and t.he read: .si |, i.S. L LiLe AN | tL-hop
radi o c&ﬁﬁuM;: ?oﬁugﬁétgﬁigcg%?ﬁ?nﬁg QuQﬁ%ﬁﬁﬁﬁivg&%éggi%%ﬁ%ggza y£gtation
further copprises: wehaanel groumsel €cii £giFRaRE @k rselagiding s« channel
group for transm ssion/reception on the basis of both or one of a hop count
fromthe base 3tatinationi ey adans afidr decdadsg &t ibasli seation of a
packet; and signal transmtting nmean Gfor transmtting .a si%RaI to . be
Lransm (2%d2 oFF b2 EhamieF Ja8cdrdi Ag 155t HB256PBoted Hdihel Fgr JUP5%. The
mul ti-hap fadlo coppunLCatlom st e acordig texC! alyp 1haaher eln the
rel ay station is conprised of a station having a function of the nobile
station,raafaidel agirad defvizeconstall edgnzla,ovedi hbe aount sfmdn oney
facilities. 2b. A base station constituting a nmulti-hop radio conmunication
syst em s oniRhi @8t F6n &S &Y b @ W el ess  packet transni ssion system
with a nobile station and a relay station having a relaying function in
packet t ransrni ~sion, the base station conprising: interference |evel
measur i rgg nearth4d omuledsindmor adioi sbemieriersde drevey shemt keadnding o
recelv‘%aégﬁafg?t&herein'the mobile station further comprises:
channel group selecting means for selecting a channel
groﬁp for transmission/reception on the basis of both or one

of a hop count from the base station td its own station and,

1

& rtransmitrting cirection of a packet; and
signal transmitting means for transmitting a signal to
lbea trarmsmitted, on a channal according to the selected

channel group.

23. The multi~hop radio communication system according to
claim 17, wherein the relay staticn further comprises:
destination deciding means for deciding a station as a
destination to which the relay station should transmit a
packet, on the basis of a receptibn level of a control
signal or a hop count from the base staticn to its own

statlion.

24, The multi-heop radio communication system according to

~laim 17, wherein the relay station further comprises:
dacoding means for despreading a signal received from

the mobile statien, the bass station, and another relay

tation to decode the signal into an information ssguence

w

signal; and

O
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70 2 1 MAR 2005 desired signal level calculating nmeans for calculating a
desired signal level on the basis of the interference le . ;i gtHMeHin
t he neasurenent; and desired signal |evel notifying neans for notifying a
sander station of the packet, of the desired signaL | evel "thus cal cul at ed,

the sender st&PEGEDei Tldhe ofSPRESSHE BREE'S nobPfe BPLREFARTIst & ons.

2_ ;. The, e St at.i ardi I ;28,. ywher el | nterference | evel
measur e '%%at'ﬁle ?htfg}f@(r‘\tg'nucrg I%%\?‘téﬁ% n(\ér{ega?&r%?lr?gl nggnsé%r‘isggant%ntaer%gr" %r%@e | evel
at the bageastation of a channel group used in reception of the packet. 30.
A base station constituting a nmulti-hop radio comunication system applying
CDVA to a radio nultiplexing schene of packet transm ssion, with a nobile
station.and aT.LeIa 1stg%ion h%ying a relagiﬂ? function iqygac&gt i

transni §9i'on, ‘e baset St8PI §F S¢Ghpr TR C T ht BF f SFETER 1 20eP L HeR% uFPng
neans fon-ARasUf i Ngraksinnteid erenge lavali @t EdSpoBest ald oN=9f+ acghanne
group used in reception, at the tine of receiving a packet; desired signal

| evel cakeokatissg areanseberercal cahatinng aaesikatisggnamdaneel onthke basis

of the interference |evel obtajne gndthe measur enent ; gnd_desiredngignal

| evel nBFEPyWﬁgﬁhﬁﬂu;H%ﬁe?mn?$%9% SCsefRdert ?at?%ﬁnéT*?ﬁé?BacRQVT‘of t he
desired;gigRal devehiathHg GriLad atied, 2 08556008 StRET QB REINTs09Ra0F the
said base, nobile or relday stations. K f%e base station according to claim
28, furgheeratcedprbygi mpe spread gensrating means, and the spread

signal is transmitted.

26. The multi-hop radio communication system accordina to
claim 17, wherein the relay station further comprises:

channel group selecting means for selecting 2 channel
group for transmissicon/reception on the basis of bcth or cne
~f a hop count from the base station to its own station and
a transmitting direction of a packet; and

signal transmitting means for transmitiing & signal to

=

W

trznzmitted, on a channel according to the selected

channel group.

27. The multi-hop radio communication system according to
claim 17, wherein the relay station 1is comprised of a
station having a function of the mobile station, or a
relaying device installed in a vehicle or in stationary

faclilities.

28. A base station constituting a multi-hop radio
communication system for communication based on a wireless
packat transmission system, with & mcbile station and a
relay station having & relaying functien in packet
transmissien, the bass station comprising:

interference level measuring means £for measuring an
interference level &t the time of receiving a packet;
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transm ssi on power anount cal cul ati ng nmeans for calculati ng a transm ssion
power anount of a packet on the basis of a desired signal IeVeb<ﬂ@5$fied of
by another station, at the tinme of transmitting a packet, 'said it 71

21 MAR 2005 st gleisanr el ipgppe ok+the sai JoJ L.rel tations;
and determ ni ng nmeans forgdetermvﬁpng%n%%%rsﬁ% ;Wb%%gegori ée‘at%%éfrlér‘ﬁlggi bl e

to the seatdoniasda sbgngé olevbe desited Skenal develhs 0AnkBe rRagshseof the
transm ssion.power amount calculated b-: the transm ssion power anpunt

cal cul at Fiig = inearde g FhethasBegtatiesreraccerd ng to claim 31, further
conpri sing desti.nat. lL.diyn s _for .deciding a mybile statjon or at
relay station é§ggkt es??ﬁg #ogh¥§@ghpeﬁlgﬁéngbégga%§aFP&hf§ﬁ%h ¥i%adsnit a
packet, esnthe basisief alf trastppne of afre&f'eotageig%\ﬁe'sﬁng C‘PQ%—LQ'
signal, an interference level at its own station, and a hop’ count " from a
transm s5PBA- ori i hed T 89, stdid oASngairt ss mtni ot abiedng 33ne Thé base sk adli on
according.to clquH%BENjurirg[ ﬁonErising attribution information hol ding
means whi ¢h-hol'ds ™ -4t t35 buttdh ThROrRACi on of each nobile station and each
relay station capable of direct comrunication with its ow station, and
attribution information of each nobile station and each relay station

i ncapabl €7 of df Péctbamdmstiaddtdronacaptrdings Down cdizdt 0d8 butwheardhl et joé

di rect CPH?EQ%%g%E%n mﬁ;hva reh%% §L%t'oqj 34, Ihe,base station according to
claim 28 Fof 8omm§s?%g: sure y the interference lavsl
measuring means i1s an interfeérence level at the base station

of a channel dgroup used in recsption of the packst.

30. A  base station constituting a rmulti-hop radio
communica;ion system applying CDMA to a radio multiplexing
scheme of packet transmission, with a mobile station and a
relay statien having a relaying function in packet
transmission, the base station comprising:

interference level measuring means for measuring an
interference level at its own station of a channsl group
used in recsption, at thes time of receiving a packst;

desired signal level calculating means for calculating
a desired signal level on the basis of the interfsrence
level obtained in the measursment; ahd

desired signal level notifying means for notifying a
sender staticn ©of the packet, of the desired signal leval
thus calculated, the sender station being one of thes said

base, mobile or relay stations.

31. The bhase station acceording to «claim 28, further

comprising:

L}
0
L)

transmission power amount calculating means

o
cr
jay
{}]

alculating a transmission power amount of a packst on

4]

is of a desired signal level notifisd of by another

L

¥

{u
in

tion, at thes time of transmitting a packet, said another

o]
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channel group selecting nmeans for selecting a channel group for

transm ssion/reception on the basis of a transmtting direction, of

packet; and signal transmtting neans for transmtting a signalzﬂ&MR§@5
transmtted, on a channel according to the selected channel group. 72 2 1
MAR 2005 35. A mbile station constituting a nulti-hop radio conmmrunication
syst em fsdra tdammurbeatg onobased fon thani red B$s pasket moidm sTon r@lEEem W
h a base station and a relay station having a relaying function in packet
transni S$EGH°" % hetMdbi |l e station conmprising: transmission power anount

cal cul ating means, f.or-; gal ¢ I ng.a tyansyl ssion pewer amount of a _packet
on the basis of a @e%?’?@d%ﬁgm *Pavé “’n‘ogtHlUf‘i Y3 of"rwhaerseﬁgér paf%a‘t“i on of

t he packet .t saishssendelestat i e beagione £Hf sheousaid basen=moRisieer relay
stations; and determ ning nmeans for determ ning whether the packet s
transni §$id5i2d frorgthecsender BIaisonl Ghet Hedreiss piont hewerarswiussi on
power a nt ,cal cul at ed _the transm ssion power anmunt cgl ul ati ng neans.
36. Thegoﬁgt‘)'iullé’%s”tigt iaDd'n accor diTyf T0- 2 APth 38 “Fart HE‘PL“C'onplaﬁﬁuﬁ@:tl%g

i nterfermenge | evel nmeasuring neans for measuring an inteference |evel at
the tinme of receiving a packet; desired signal |evel calculating neans for
calculating a desired signal |level on the basis of the interference |evel

obtaineggﬁn tQ%e”E%§H§§”EQ{gt§QQ according to <claim 31, further
comprising destination deciding msans for deciding a mobile
station or a relay station as a destination to which the
base station should transmit a packet, on thes basis of at
least one of a r=zcepticn level of a contrel signal} an
interference level at its own station, and a hop count from .

& transmission-originating station to its own station.

33. The Dbase station according to claim 28, further
comprising attribution information holding means which holds
attribution information of each mobils station and each
relay staticn capable of direct communicatiocn with its own
station, and attribution information of each mobile station
and each relay station incapabls ¢f direct communication
with 1its own station put capable of dirsct communication

with a relay station.

31 The base station according to claim 28, further
comprising:

channel group selecting means for selecting & channel
group for transmission/reception on  the basis o¢f 2
transmitting direction of a packst; and

signal transmitting means for transmitiing a signal to
bz transmittad, on & channel according to the selected

channal group.
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desired signal level notifying means for notifying a sender station of the
packet, of the desired signal level thus calculated. 37. The ngbthﬁ%gﬁ?tion
according to claim 36, wherein the interference |evel neasured*®
interference | evel neasuring Means is an interference |evel at the nobile

station a channel, gy oup _us In reception_of the packet. nobi | g .station
constitu %hg aRnufTﬂi%%b rédfgqigbnﬁﬂﬁT hfFBhlggstéh1dB%f@%ﬁngCNﬁaE&oa

radi o mutehRlRxiagicHhepBrah paSKet ok@RIMa3SIAN. pYkEA Bbase,staliqn and a
73 2 1 MAR 2005 relay station having a relaying function in packet

transmi spiohett e ansoil s oAt isgis tegnpriisiinga  beaesmtssiiom pover a amedaty

cal cul ati ng_means for cal cul tingga‘;ransnisslon power anount of a packet

on the PEEFLOBF P HRTr 8d SToRdFIFeveINGidaT i 8 2 IEta FEdBFReFS1i8fati on,

sai d recgﬂye&ﬁﬁnagiqq%yﬁgw JaJars gtsgq .base station or the relay station;
and dete?ﬁfnlﬁg‘ﬁéaﬁs or dete?nfnlhg'mhether the packet is transnissible
to the stationcasnamicuwice of sihedesenedntsi grel ch eyelngon rddrdasizarof the
transm ssi on power anount calculated by the transm ssion power anount
cal cul atFhECUAREASS 30. CTRESTHHI st ¥DR afesrdi mf t 8 @3&HASeN f GReher
conpri sing. destdnati og.deci.di ng; ARans far. decidin base pstati gL .a
relay StatTon as a destination thmEiC% t%g ﬁgﬁgggﬁétgti&%ﬁsﬁbu %ntrgnsnit
a packetstanibheolfasirse opaaketl eastidbre=rod=a seeepbnomdienelord af coher ol
si gnal , an_interferen%F |l evel at.its own, station, and a hop count from

said bass, moblile or relay stations; and

determining means for determining whether the packat
is transmissible from the sender station, on the basis of
thz transmission power amount calculated by the transmission

—

power amount calculating means.

36. The mobile station according to claim 35, further
comprising: _

interference level measuring means Zfor measuring an
interfaranra lavel at the time of recaiving a packet;

desired signal leval calculating means for calculating

)

tearfarenca

o]

a desired signal level on the basis of the 1
level obtained in the measurement; and

desired signal level notifying means for notifying a
sender station of the packst, of thes desirad signal level

thus calculated.

37. The mobile station according to claim 36, wherain ths
interfersnce level measured by the interference lesvel
mzasuring means 1s an interference level at the mobile

station of a channel group used in reception of ths packet.

IR, A mobile staticen constituting a2 multi-hep radio

communication system applving CDOMA to a radio multiplexing

[1h

schema of packet transmission, with a bas2 station and
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a transm ssion-originating station to its own station. 40. The tNIe
station according to claim35, further conprising: channel grozg @QI@@ﬁing
means It= selecting a channel group for transm ssion/reception on the basis
of both or one of a hop count fromthe base station to its own station and
a transmilayng sdiateicen on hefv i gacket ; rahaly ngnal I W @nsdd t t ARg rRdF%2E or

transmtting a slgnal 0 bjixfansgi ted, on_a.channel according to the

sel ect def3NThhhRe ngr1ﬁ? M- ef &y %?atFBWpE&ﬁépﬁfuting a multi-hop radio
communi cat| on, SYSLAIGL bl cOBWURI Calhohbased o ta MiAS! CrSapBCKofor
transm ssion System wth a base station and a nobile 74 2°1 MAR 2005

stati on-fneh, havi Ag a reraysmgsbanct imwen packet afr anspeskie6n,ont hehz el ay
station conprising: interference |evel neasuring means for neasurjng_ an
interfdrence kdved SESERET | FeIofLir G4 nECRIpaBRet?r Ridsitr dFSTHRAT | evel
cal cul ating. neang . far calculati a; desiced.signal, 4 evgl ond he pasis of the
interfé?éﬁbeggre%@ﬁgoﬁfm7%§ Tnggﬁélﬁgagﬁggﬁeﬁgf and g%sired gﬁbnal | eve
notifyigg seans=far rRetidfidmg andsender station of the packet, of the
desired signal level thus calculated, said sender station beig%%pqg_of t he
said base, nobLEsménirgl dyeanatifts. da2erMheingl NIRRT o P& IR T TY to
claim4l, further . I sLNngs, 4 ) DL N a La dSkermni igs Whet her a
packet 13 F?gﬁgﬁi”sssj‘?aorqjere ?Jﬁo%htchggtgc{e%%-ggrgt ins(g)ondijO% tIEle basi s of at
signal level, on the Dbasis of the transmissicn power amount
calculated by the transmission power amount calculating

means.

33. The mobile station according to claim 35, further
comprising destination deciding means for deciding 2 base
station or a relay station as a destination to which the
mobile station should transmit a packst, on the basis of at
least ons of a reception level of a control signal, an

~farence level at its own station, and a hep count from

tiy

§+-

nt

m

a transmission-originating station to its own station.

10. The mobile station according to- claim 35, <further
comprising:

channel group selecting means for salecting a channel
group for transmission/reception on the basis of both or cn2
of a hop count from the base station to its own station and

a transmitting direction of a packst; and

u

1l to

...J.

gsn

= tranmsmittad, on a channel according to the selactec

signal transmitting means for transmitting 2 s

channel group.
il. : ralay station constituting a multi-hop radlio

communication system for communication based on a wireless

. . - : Amila
packet transmisslon system, with a bzse station and a meobile
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| east one of the interference |level, the desired signal I|evel, a reception
| evel of a control signal, and a hop count fromthe base statiop{tMiRi}{l own
station, wherein the desired signal |evel notifying means notifies the
sender station of the desired signal level according to a result of the

det er mi ngt 4 eNchy thed deherArai nganeapslaz43nglheivekayost at ian apeokding to
claim4l, wherein the interference |evel nmeasured by the interference |evel
measuri ngr&ramgsisgoan itheriek@ncetaeyen aemMpRésidldy station of a channel
group used in reception of the packet. 44. A rel statio nsfitutipng a
nul ti - hop radibntES%ﬁiﬁq%ﬁiéﬁ*§§st@ﬁ?35pf99ndﬂ t%gé.ﬁg %%ﬁﬁu i pl exi ng
schene of , packelhEaNyEas] Oy ¥hiNeanbase stabhenand dadmit)e stalion and
having a relaying Functlon in packet transm ssion, the relay station
conprising: 75d2s1rMARsAQ0NER I ntevékr eateulevehgmessursd nEpreaaschoatdBEsuUri ng
an interference |evel at its own station of a channel group_ _used in_
recepti oh, RSt iG] r d&ISA n§a b%%kg?a,sld%sior'ted"gr'gnja‘ﬁt?égai:enc“

cal cul atjpng_me _far, _cal i R9- <@rd8shred,signal level on the basis of

t he inte%?gFéngg%dﬁgVéf%gﬁﬁg?%éﬂgfﬁéf @éh%ésaﬁgnent; and desired signa

| evel notifyingzgeaas forgmeli fypive] ancsefgengstmddron 6brt etpatkioty af the
desired signal level thus calculated, said sender station being one Qf t he
said baseldmBbilteBrOR ePdy SRRt PETE2 45, O Fhé ifel 455 LT & ﬁ%@orgrﬁa to
Cla'n141thagrkgﬁkuf§¥gﬁfSBQ@G sender staticn being one of the said

base, mobile or relay statiocns.

42. The relay station according to claim 41, further
comprising:

determining means for determining whether 2z packet 1is
transmissible from the sender station, on the basis of at
least one of the interferance level, the desired signal
lavel, a reception lasvel of a control signal, and 2 hep
count from the base station to its own station,

ired signal level notifying means

1)

wharein the de
notifies the sender station of the desired signal level
according to & cresult of the determination by the

determining means.

43. The relay station according te claim 41, whersin the
interference leval measured by tha interference laval
measuring means is an interfesrence level at the relay

station of a channal group used in reception of the packet.

49. A relay station constituting a multi-hop radio
communication system applying CDMA to a radio multiplexing

ma of packet transmission, with a Dbase staticn and 2

sch

[

mebile station and having a relaying function 1In packet

t mission, the relay station comprising:

i

an

=
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transm ssi on power anount cal cul ati ng neans far

for determ ning whet her the packet

anpunt

cul atTng

station sNEGCd iy FRFEPE 18N padket N0k 1ite Hagiss G ViAIg |2aBChAL  Of a

reception |evel f. 0 Sh ,, .an interference leyvel at,its _ouwn
station, and a ﬁﬁ%%é%éﬁEﬁégﬁ%a“gggﬁsﬁﬁgﬁq%iﬁnq%ﬁWﬁﬂ?%gggfaFPdﬁuaé“FF§ own

is transmssible to the station as a
source of the desiyed:--stgpral 1syel, @ si.s-af. the tr 1 S81 0N _po
cal cul ated by The transn ssion 5%§gfggn%§ﬁﬁscaT8r *égigafﬁ%gn§%
The rel ay istatrifor eccer disnge 1 oacl ains 4bwnf ustdel onCOPr eSidigaiest i Ratduen
deciding nmeans fo.r deciding a station as a destination to which the relay

cal culating a transm ssion
power anount of a packet on the basis of a desired signal |evel 1dRi¥f5ed of
by another station, at the tinme of relaying a packet; and determn ning neans

wer
46.

station. 47.c¢dbereel ayighati onePSLOrdH Ngrto €hai 9 4ls  Twrt hepr sCERRLESING:
decodi ng means for despreading a signal received from *, hp nobile station,
the Lase sE&tilomwtanidia®othetheemaypsuzémant ;MAR®RRbs station to decode the

signal into an infarnation segu nce . sierr
means for spreadirnd 1ie 4804

skgRakr 48zadhenr e Ay:pbatjQkACCOLEi NG d 0agh al Bl T pher

the relay station conprises at | east the transm ssion power Tanou

spread

cal cul ati RgIFeds,cuhetedanSfiissi vnponestealionl aisichg one of the said

basz, mokile cr relay stations.
45. The relay station accerding to «c¢laim 41, further
comprising: ‘

transmission powsar amount calculating means for
calculating a transmission power amount of a packet on the
2asls oI a cdesired signal level notified of by another
station, at the time of relaying a packet:; and

determining means Zfor determining whether the packst
is transmissible to the station as a source of the desirsd
signal level, on the basis of ths transmission power amount
calculatsed by the transmission pcwer amount calculating

mesans.

43, The r=lay station according to c¢laim 41, further
comprising destination deciding mesans for deciding a station
as a destination to which the ralay station should transmit

a packet, on the basis of at least one of a raceptién level

Hy

2  caontrcl signal, an interferenca level at 1its own

c
station, and & hop count from 2 transmission-originating

station to its own station.

47. The relay station according to claim 41, furtchsr
comprising: '

decoding means for despreading a signal received frecm
the merhile station, the bass station, and another relay

76
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by the transm ssion power anount cal culating neans is assigned to the

spread signal generated by the spread signal generating neans i@@ t@ﬁ]
spread signal is transmtted. 49. The relay station according % 3; 41,

further, conprising: channel group selecting neans for selecting a channel

group for transn ssipn/recepti,o e hasi s pf @ NoPngouRh ddfmBrite
transm SSEGH- Oy H‘g?néﬁ%% estg%lieonnsﬁ;nlé?s owh s?gtil?nf an% s?gnal ransmitting
means far transrgd4ing a signal to be transmtted, on a channel according
to the sel’ected channel group. 50. The relay station according to‘g!ain141,
the relay st atireedei nijguahpr geagrefixgst oM haiPAg &PFEFGITGh &2 t he
mobi l e station, or a relaying device installed Ln a bicLe or J
stati onGeFaRd | LNfegmeEL o SRS GT aﬁ&r?inséi of®co ?ggrh%t h%d élgﬂ:eéad
nulti-h%q _{%Qio comuni cati on system conprising a base station,--a notile
station>@nd relay station having a relaying function in nmultihop packet
transm ssion and configured to perform comrunication based on a wrel ess
packet transm ssion system the packet transm ssjon 20ntmok;n§fu%ien
conpri sidig: 77h® Ir R 28DBT L8R PREGTTEIEhde | eVt nddsuiNTg Sstep Wherei n a
recei ver, Stalion, 1 0.LRS RACkEl, {1 ANSTh 8S11QR JTANY 6y 8A sriRbaitemna | evel
sai d reééYVeF‘gkéIFgégbgﬁngkﬁﬁé of 1he saiéﬁ%ase, nobil e or relay stations;
a desirechesignatzhevebcetacusting step twrerseiirs i powsr calculatec

by the transmission power amount calculating means 1s

sssignzd te the spread signal generated by the spread signal

generating means and the spread signal is transmittad.

: . . P
49, The relay station accerding to claim 41, +u~uhe-,
comprising: _

channel group selecting means for selecting a channel
group Ior Tr nsmission/reception on th2 basis of a hop count
from a transmission-originating station to its own station;
and '

signal transmitting means for transmitting a2 signal tc
e transmitted, on & channel according €O the selectead

shannsl group.

{1

rala

i
[

v

The r=lay station accerding to claim 41, th

h

cavien being comprised of a staticn having 2 ZIunction ©

h

tha mobile station, or a relaying device installed in a

vahicle or in stationary facilities.

1. 4 packst transmission contrel method in & nulti-hop
radic communication system comprising a Dbase station,-- 2
mahile station, and a relay station having 2 ralaying
function in multihep packet transmission and configured to

periorm communicaticon based on 2 wirsless packet

system, the packet transmission control methed

o
w
=
-
in
in
!
o]
o]

tra
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receiver station calculates a desired signal |level on the basis of t he
interference | evel obtained in the nmeasurenent; a desired signal ig@ﬁ
notifying step wherein the receiver station notifies a senderzékﬁﬂ of

the desired signal l|level thus cal cul ated, sajd sender station _being one of
the sai d basel néBtféfﬁrrﬁ*‘é;I-ay £YEi onéncaa‘s‘%*rlalhgm SHEHh pHREE S&fou

cal cul atl Ng.sten ethseen% t"'“.-.n cyé_{ié,qs raﬁgg‘?ﬂ?%\ s§i on power
us

wher ein
anount” ~of " A paékét on the basi s “of desired signal |eve notified

of ; a,qsgtzegmfulngcsﬁep—merﬁaﬂdth%c%amé%r station Leairef nbpes ofheider the
packet Is transm ssible to the receiver station, on the basis of the

t r ansisiassi ore powenobahdupt rh&§YbﬁﬁﬁﬂkﬂQ&r and a packet transnlttlng st ep
wherei n the sender statlon ﬁ mis t@ Q %ket b% ép mEr according to the
transm ssi off pdRer&fount 573 E VI ec&RvEF SttattDn > S E8 t HBSIP&Rei VEY station
det er mined As- aspackely tEansnt seibl & 8L3LkeR. 52504\ Packel] t EANSIHSSI on
control  method executed at the tine of transmtting a packet froma nobile

stati i & tméaynseatﬁganca aebadeqmﬂHJKHdlnnathalmeah@gema@ne
communi cati on system co r|S|ng a base statjon, a nobile station, and a
RAR GG eI

rel ay statich ¢ i 61r?t|lrr-3’lp"ag:ke?ttq5? art¥hi s3on =i

appl ying COMY- t Qra.kadi %owk&éelalagnaeher&ﬁlmc%@ transsssion, the
packet transn155|on control nethod conprising: an interference |evel

measursiiaon st epewher ehnsa cxylepslaerd st aeldnsehde pazketispabelies ane

|nterf%rence lew§|,ase, mobile or relay stations;

a transmission power amount calculating step wherein
tha sender station calculates a transmission power amount of
a packét on the basis of the desired signal level thus
notified of; -

EY determining step wherein the sender station
determines whether the packet is transmissible to the
receiver station, on the basis of the transmission power
amount thus calculated; and

a packet transmitting step wherein the sender station
transmits the packet by a powar acceording to the
transmission power amcunt for the receiver station, to the
receiver station determined as a packat-transmissible

station.

52. A packet transmission control method executad at the
time of transmitting a packst from s mobile station via a
rslay station to a Dbase station in a multi-hop radio
communicaticn svstem comprising a bass station, 2 mobile
station, and a relay station having a relaying function 1in.
packeat transmission and applying CoMA o a radioc
multiplexing scheme of packet transmission, tias packet
transmission control method comprising:

an interference level measuring step wherein a

recsiver station of a2 packet measures an interference level
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2 1 MAR 2005 at its own station of the received packet, said receiver
station being one of the said base, nobile or relay stations; ibﬁgﬁ@ ed
signal level calculating step wherein the receiver station ca% u a
desired signal level on the basis of the interference |evel obtained in the
measur egentita desi r edasiigmal ofevle neekyivag spepkeher esaid heecederiver
station notifies a sender station of the packet, of the desired signal

| evel tHAG§-dalculdt<ey sar@ séndelthisst #FHish BedsRy onOBE leheogai dedave,

nobi | e grc;rceflo@é_ stations; a transm ssion power anount cal culating step
wher ei n” “fhié "sSéfder station calcul ates a transnission power ambunt of a
packet on thegabagesiekdt heigiesiradwionahlkeyak sthuss-agtified of ; ¢ 2 1
MAR 2005 a determ ning step wherein the sender stdtion “~determ nes whet her

t he packetsigetr ansatsonblealioulseesr eceiveirstatdiomabnleke lbasi stak t he
transm ssion Dawer ampunt thus calcul teg, and a packet transmitting step
wher ei nPERe Ss&hddr St Font Sf PRASNT £ LheO5EAEd By &R 2 BEBFENRG to the
transm ssi on LPOMEEL ; nts 5,905 1t he zkegei ¥ek ;st atjon,. t he.regei ver _station
deter ni ned as a Pg%&&g{g??rrgﬁsm slsi Bl'gg(sit a%ll?gr]i."ﬁ?goTﬁgte ac&gt'r-’?rﬁané'yrﬁ“ssi on
control methodeaceardiimn tot Cfaem Blsechdetrhert acanpr icsf npha pebkee, stdtion

destinatjon _deciding ste erein.the nobile station defined as the
receivthgtapﬁéﬁﬁﬁé;(ﬁﬁﬁ aggs S4Bt i bR UG 5%%9@;F§ﬁ?ﬂioﬁalg sencer

station being onre o©¢f the sa2id base, mobile or relay
stations;

a transmission power amount calculating step wherein
thz sander station calculates a transmission powsar amouhi of
a packet ocn the basis of the desired signal level thus.

notifisd of:
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as a destination to which the nobile station should transmt a packet, on
the basis of at |east one of a reception |evel of a control signal, an
interference level at its own station, and a hop count froma
transnmission-originating station to its own station. 54. The pacjgt 2005
transm ssion control nethod according to Claim51, further conprising a
base station destination deciding step wherein the base station defined as
the receiver station decides a nobile station or a relay station as a

destination to whiddr4heihase stapi AReghaW dH ansiMdr ascPacket, on the
basis of at |east one of a reception |level of a control signal, an

i nt erferer&&é&wﬁ{es&twméfe‘n@%;ﬁ&a%agemgt and taral?%%r%loé rzé)éln mﬁ 005 55

transm ssion-originating station its own station.

T Packe AT S SNt L0 L HHE DAY 3000 AL LA LA o Lt et

conprising at relay station destination €cidingstep erel Nt he’ rel ay

station def] he_ . iver. station decides a station as a destination
to which © Og%%e?t}yl}‘stcaﬂ’%%&slﬁégi dﬂslrjansm't a packet, on the basis of at

| east one of a r_ec_eg;jﬁp llgygrlrl.gj.ggce n;r(&l agingnal . an ‘Dn‘g erf_erience | evel
at its own statPoRc-ahd & Hop couht? FTom 2 Crans et U o iSdidtatithg station

to its owny station. }?6. _‘I]'l,eggaﬁke_t -tr-ansfnission control method according
to dai m 5T PO R ERTIST Ry BROEBE G TRY St TRhet e F R 2PHE A B! st at i on
despr eads d_fromthe nobile station, the base station,

e !
and anot hgp%éfﬂg@ﬁ%%ﬁ%ﬁek%/%rag%ﬁgrts&?rsﬁ%af:ol S 2re LY RE GiPeti%h sequence

signal ; aagtermined as a packet-transmissible station.

33. Thepacketiransmissioncontrolmethodaccordirg
to Claim 31, further comprising é mobile station destination
deciding step wharein the mobile station definad as the
receiver station decides a base station or a rélay station
as a destination to which the mobile staticn should transmit
& packet, on the basis of at least ons of a reception level
of acontrol signal, aninterference lavel at itsown station,
and a hop count frem a transmission-originating station to
its own station.

54. Thepacket transmissioncorntrolmethodaccording
to Claim 51, further cemprising a base staéion destination
deciding stepwhereinthebasestationdefinedas thereceiver
station decides a mobile station or 2z relay staticon as a
destinaticn to which the base station should transmit a
packet, on the basis of at least one of a reception level
of a coentrol signal, aninterference level at itsownstation,

and a2 hop count from a transmission-originating station to

its own station.
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a spread signal generating step wherein the relay station spreads the
decoded i nformati on sequence signal to generate a spread signal. 57. The
packet transm ssion control method according to Caimb51, furtzh

conprising: a channel group selecting step wherein the nobile LMﬁ%ﬁmind
the relay station select a channel group for transm ssion/reception on the
basis of both or one of a hop count froma transm ssion-originating station
toi:s own station and a transmitting direction of a packet and wherein

the base station el edte 2achahfslRngndus ifoor con tns biretitod & eceptiioy on t he
basis of a transmtting 81 2 1 MAR 2005 direction of a packet; and a signal

transmttitgCidtem herBinthée cwiptes st@td o8 layt bearebaydssathanicand the
base station transnmt a signal to be transmtted, on a channel according to

the sel ectrtidhannet=9ronpre58. tFhe rpackets taransin $5f PN €095 T ohget hod
according to Claim57, wherein the channel group selecting step is to

di vi de tr ansHiSai 08 +ehaRReksch ok <t4 3RS 2 %Eo%'tqf}f%lé orl %Ou%‘ﬂ@hCha””e'
gr oups, and wherein in a conmbn nmanner in t ase station, the rel ay

station, apd tﬁqmm@vﬁﬁtgpaulanershefan%' 2959 d;lsf%ssrl %%9 an upl i nk
signal a source of which is the nobile statlo and 't he ot her "channel group

| s assigngd Lo 12,deualkinl Si:nal &0 62l \MH I gﬁgemiia“ on 59.
The packet transm ssion control netho accor a|n1 erein the
channel gLEURL3ekORIASMESGNdS 2= its own s;at-on, and & hop count
from a transmission-originating station to its own station.
56. Thepacket-transmissioncontrolmethodaccording
te Claim 51, further comprising:

a decoding step wherein the relav station despreads
asignalreceivedfromthenmbilestation,thebasestation,
and another relay station to decocde the signal into an
informaticon sequence signzl; and

a spread signal generating step wherein the relay
station spreads the decodad ;nformétion segu=ance signal to
gensrate a spread signal.

37. Thepackesttransmissioncdntrolmethodaccording
to Claim 51, further comprising:

a channel group sa2lecting step wh2rein the meobile
station and the relay station select a channsl group Ifor
transmission/reception on the basis of both or one2 of a2 hop
count frem a transmission-originating station Lo its own -
station and a2 transmitting direction of a packet and whersin
the base station salects a channel group for

transmission/reception on the basis of a transmitting
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to divide transm ssion channels for transm ssion of signals into four
channel groups, wherein in a common manner is the base station, the relay
station even-nunbered fromthe base station, and the nobile station a hop
count of which fromthe base station is an even nunber, a fifst. channel
group is assigned to a downlink signal a source of which is éﬁéMB

station, and a second channel group is assigned to an uplink signal a
source of mhich.is t jle.statign, and wherein in a common manner in the
rel ay staFﬂ&ﬁC§i°flCﬁﬁﬁpgg%%fbgﬁ-ﬁhﬁbered fromthe base station, and the

bile stati h t of. which fromthe b tation d dd nunber,
2 Uhi 1 channel Sgi 00 S R0ST U 1D SERE AR Y nE & YT Lo A1 A Fdur th

channel group is assigned to the uplink signal. 60. The packet. transm ssion
control mBfKodeAePoEAALAGT/t 6NE & HRSEWAEEELATt R 2O T §rdfE isel ecti ng
step is to divide transm ssion channels for transm ssion of signals into N
channel gtoube tRENSMARLEALe§Br 2n6tizNEsd EREATINNTARE Whér 624 5 S€ach of the
base station, the relay station, and the nobile station, the N channel
groups arehassegne&dci$o that an identical channel group is assigned to an
uplink signal and a downlink signal transmtted fromone station and so
that different channelhgpoaps tdreznsti gnben E6NARCUMS HICOD dF§RAFLEAD a
downl i nk signal received thereby, respectively _ 61, The packet transm ssion
control nethBdzascérdi méemnes "Ol Hisn GTaRWher&l ¢k hee tRahABE §68p 1Sel ecti ng
step-is to divide transm ssion channels for transm ssion of_sigggls

to divide transmission channels for transmission cf sign
inte two channel groups, and

wherein in a common manner in the base station, the
relay station, and the mobile station, one channel group
is assigned to an uplink signél za source of which is ths
mobile station, and the other channel group is assigned to
2 downlink signal a scurce of which is the base station.

58. ThepackettranSmissioncontrolmethodaccording
te Claim 57, wherein the channal group selectihg step is

to divide transmission channels for transmission of signals

into four channel groups,

he

it

wharein in a commen manner 1s the bése station,
relay station even—ndﬁbered from tEe base station, and the
mobile station & hop count of which from the base statiocn
is an even number, a first channel group is assigned to a
downlink signal a source of which is the base station, and --
s second channel group is assigned to an uplink signal 2
source of which is the mobile station, and

wherein in a2 common manner in the relay staticn
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into two channel groups, wherein transm ssion fromthe base station and from
the relay station and the nobile station even-nunbered from the base
station is carried out by a first channel group and reception Egerel n by a

second channel group, and wherein transm ssion fromthe relay s tNAB (%nd
the nobile station odd-nunbered fromthe base station is carried out by
t he second channel group and reception therein by 83 2 1 MAR 2005 the first

channel r N gke transni ssion_contr.o] od accordln to
claim 57 e?léﬁr‘?l F%@ é%’ g$BBBs5§?tl%8rrp??§euh8fm° hh§ - SE2SifBups

di vi ded by uenc . . The _packet nsmi_ssion contr ol et hod accordi ng
to clain?? QF‘B th‘éh&ﬁ nﬁngg‘refb%%’s‘sﬁré C@OST Séd 281 AL MR di vi ded by

time. 64. The packet transm ssion control method according to claimb57,
wherei n thet (‘:hlaqim@ll“@?@&pgr&r’@ cOTAISEEN®E “ehiffelCoyinddpd ARl by bot h

frequency and tinme. 65. A multi-hop radi o conmunication system substantially
as descri®ed chéper RhviRdNRetegBALR LD 2Fisgyne® to 18eofpliw: sagranipanyi ng
drawi ngs. 66. A base station constituting a multi-hop radio conmunication
system for commiti-caffih@rP dased orereEmi vyl mssongackenre thamsicesicam syst em
with a nobile station and a relay station having a relaying function in
packet t¥arEidigsivh, therkase tdizatdhemnizd gy swbssadeicaihy asepdescri bed
herein with reference to -rigs. 2 to 18 of the acconpanying draw ngs.
to divide transmission channels f¢r transmission of signals
into N channel grcups (N is an iInteger not less than 3),
and
wherein in each ol the base station, the relaystatien,
and the mobile station, the N channel groups are assigred
s¢ that an identical channel group is assigned to an uplink
signal and a downlink signal transmitted from one station
and so that different channel groups are assigned toanuplink
signal and a downlink signal received thereby, respectively.
61. Thepackettransmissioncontrolmethedaccording
to Claim 57, wherein the channel group selecting step is
to divide transmission channels for transmission of signals
inte two channel groups,
wherein transmissicn from the base station and Irom
the relay station and the mobile station even-numbered from
the base staticn is carried out by a first channal group
and reception therein by a second channel group, and

wherein transmission from the relay station and the

mobile station odd-numbered from the base station is carried

o

out by the second channel group anc reception thersin by
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67. A base station constituting a nmulti-hop radio conmunication system
applying COVA to a radio nmultiplexing schene of packet transm ssion, with a
nobil e station and a relay station having a relaying function 2 hMiRagfget

transmgsi Ci"l’rsttheclpéﬁﬁeﬂg"bgﬂ bei ng substantially as described herein with
reference to Figs. 2 to 18 of the acconpanying drawings. 84 2 1 MAR 2005

68. A nobile station constituting a multi-hop radio conmunication system
for conmunication based on a wireless packet transm ssion system with a

base station’afd BeF&Edy t§?5FW655HéV¥n@oéfrﬂéla?Pﬁﬁoﬂun%?F6ﬁdiﬁgpaﬁket
transm.gsi;gn, usalg‘ er‘? %I gghfpﬁhgg sgl}%i; ntially %r%%cgé&)e%géﬂer ei n

with référencé to e accanpanying .fir,w
statlonneﬁm&u1gﬁaugsadnuhﬁedhbp fadiqu=roopTuni cati on system appl yi ng CDNA
to aradio nmultiplexing schene of packet transm ssion, with a base station
and a relay station having a relaying function in packet transnission

Pald rBa.Le, 3h2L pachekno; puhshaatLall VeoRs codesgLied heLelpath fefefence

to Figs. 2 to T8 acconpanyi ng draw ngs a
consti t-utiipg & 7nul tmhdmm adilo= comamnetat jeBugyst amef orco&m*ﬂm&atd;on based
on a wireless acket transm ssion system with a base station and a nobile
statioﬁhéﬁ@eﬁaﬁf G+-4EF PAYFRAGSFunction in packet Transmission, said relay
station being substantlally as described herein with reference to Figs. 2
to 18 of the acconpanying draw ngs.

g4. The packet transmission contrcl method accoxding to

claim 57, wherein the channel groups are comprised of

channel groups divided by both frequency and time.

65. A multi- hop radio communication system substantially
as descr*bed herein with reference to Figs. 2 to 18 of the

accompanying drawings.

66. A base station constituting 2 multi-hop radie
communication system for communication based on a2 wireless
macket transmission system, with a mobile station and a
relay station having a relaying <function in packst
transmission, the Dbase station being substantially as
described herein with reference to Figs. 2 to 18 of the

accompanying drawings.

67 . 2 base station constituting a multi-hop radio
communication system applying CDMA to a radio multiplexing
scheme of packet transmission, with a mobile station and a
relay station having a relaying functicon in packet
transmission, the bass station bpeing substantially as
described herein with reference to Figs. 2 to 18 of the

mpanying drawings.
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71. Arelay station constituting a multi-hop radio comrunication applying
CDVA to a radio nultiplexing scheme of packet transm ssion, wi tZh AR e
station and a nobile station and having a relaying function in packet

transmigssion, sajgoEebay statign beingtsukstiany i akl y msl wiedosp bedadio ei n
with reference to l&l gs. 2 to 18 of the acconpanying drawi ngs. 72, A packet
t r ansmcssimm ceat toh  matdoen | dox nadtinumbpat tadi ®aRMuANca | $hT28Eem
having a base station, a nobile_ _stati.on, aﬂg a rel a)é;sot ataino ;ayéf a

rel ayi m@FUafct FHANFRLISS1OM VAR 9805 Ll 3 Hod® patker Fafdi s%i b ahd

configured to perfor o] ni.catl o ony 151-@la8S St PRg kel s§LamsM ssi on
syst ems%%ﬁ‘oorbagﬁggngr a%s%%sﬁ’glﬁ{%og}tj?gl%g%& hnlorg Eﬂgicﬁf substantially as
descri had hefekn) wi tsh zrefet ebeéro filgscart idbli6asf ddre aidehphay: hy

drawi ngs. 73. A packet transm ssion gontrol 5et h%d execut ed a,%,gxtgf,-n i me of
transmstiing 2e pacReesi r 6/ a mob¥l e €tatPonl¥iaCxr rEtay Brarton'{o'a base
station in a nulti-hop radio communication system having a base station, a
nobi | e ¥t%t7Dh; and a relay station having a relaying function in packet
transm ssion and applying COVA to a radio nultiplexing scheme of packet

transm-ssion, said packet transm ssion control nethod I subs lally
as desc¥§ bed A heb@ise wi 82T er efE Yo P9 2% 0 Téllgfei ?‘%@ act%%g%nyi ng

dr aw ngcso'rnr%?nication system applying CDMA to a radio multiplexing

scheme of packet transmission, with a basse station and a
relay station having a relaying function in packet
transmission, said mobile station being substantially as
described herein with reference to Figs. 2 to 18 of the‘

accompanying drawings.

70. n relay station constituting a multi-hop radic
commurnication system Zor communication based on a wireless
packet transmission system, with a base station and a mobile
staticn and having a relaying function in  packet
cransmission, said relay staticen being substantially as

described herein with reference to Figs. 2 to 18 of the
accompanying drawings.

71. A relay station constituting a multi-hop <radic
communication applying CDMA to & xradio multiplexing scheme

iss] it i a mobile
cf packet trensmisslon, with a base station and & meb

rt

station and having a relaying function in packe

transmission, said relay station Dbeing substantially as
5 F-4

describad herein with reference ‘to Figs. 2 to 18 of the

accompanying drawings.

2. A packet transmission centrol method in a multi-hop
radic communication system having & base station, a moblle

station, and a relay station having a relaying function in
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multihop packet transmission and configured to perform
communicaticon based on a wireless packet transmission
system, said packet transmission control method being
substantially as described herein with reference to Figs. 2

to 18 of the accompanying drawings.

73. A packet transmission control method executed at the
time of transmitting a packst from a2 mobile station via a
relay station to a base station in a multi-hop racdio
communication system having a base station, a mobile
station, and a reléy station having a2 relaying function in
packet transmission and applying CDMA to a radio
multiplexing scheme of packet transmissicn, said packet
transmission control method being substantially as described
herein with reference to Figs. 2 to 18 of the accompanying .

drawings.
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