-1- TITLE OF THE | NVENTI ON RETRANSM SSI ON CONTROL METHOD AND THE APPARATUS
5 BACKGROUND OF THE I NVENTION 1. Field of the Invention The present
invention relates to a retransm ssion control nmethod and the apparatus in a
base station for performng retransm ssion control 10 for a signal sent from
a nobile station. 2. Description of the Related Art Conventionally, a

met hod of sending acknow edgnment is usually adopted as a retransm ssion

control nethod i mrIconEUEF caiFonNyENgYVIIEeNs. I n this nmethod, when a receiver
receives a signal which is 5{#? n ge ver. . j %%es whet her
the signal is correctly rec%?@géyg §?U?§,8§ﬁgﬁh r”@ﬁ%ﬁé%gﬂﬂ? f | udes an
error. Wien the B TVS correctly received, the receiver sends 20 ACK
(acknow edgenent) which indicates that retransm ssion is unnecessary to the
sender. \Wen _the S|qnal |s not correctl recelved the receiver sends NACK

(negative ackhowl e Y transm ssion to the sender.
When the sender 25 recelveslNACK;e&hEcﬂEhﬂMé Isteanseint s a signal

corresponding to the preV|o?ﬁ%yPE%%@ﬁptié¥2§ gn glrel;yesretrgnsn155|on

control nethod is al so adopfe fi-a comiuni cati on System’ n Wi ch nobil e
stations and baséaﬁﬁﬁn%mssééﬁﬁuﬁﬁﬂﬁRPk%m#¢b©ﬂeand3@hﬁaﬁnnﬁwnmmeannon

channel s. For exy@ye& s@stish @sx %ﬂm&goeeee%@mls@o@ Sbgpab1sent
froma nDbng tion tp a base % %; whi ¢ cal l ed-an up-1link
si gnal herei feﬁ% i% TOASTderEl, éPWnénT%b%%stFGRRMﬂQﬁlplays a role of
a sender 35 sends a signhal 2o aDeswcregponwch ngf btke Sedtaited vikth
Conventionally, a method of sending

Db o

acknowledgment is usually adopted as a
retransmission control method in communication
15 systems. In this method, when a receiver receives a
signal which is sent from a sender, the receiver
judges whether the signal is correctly received,
that is, whether the signal includes an error. When
the signal is correctly received, the receiver sends
20 ACK (acknowledgement) which indicates that
retransmission is unnecessary to the sender. When
the signal is not correctly received, the receiver
sends NACK (negative acknowledgement) for requesting
retransmission to the sender. When the sender
25 receives NACK,-the sender retransmits a signal
corresponding to the previously transmitted signal.
This retransmission control method is also
. adopted in a communication system in which mobile
stations and base stations communicate each other
30 via communication channels. For example, as far as
retransmission control for a signal sent from a
mcobile station to a base station {(which will be
called an up-link signal hereinafter) is considered,
an mobile station which plays a role of a sender
35 sends a signal to a corresponding base station with
which the mobile station communicates, that is, a
communication partner of the mobile station. The



whi ch the nobile station comunicates, that is, a communication partner of
the nobile station. The -2- base station perforns error judgnment for the
received up-link signal. Wien there is an error in the received signal, the
base station sends NACK to the nobile station. On the other hand, when
there 5 is not any error, the base station sends ACK to the nobile station.
When the nobile station receives NACK, the nobile station retransmts a

correspondi ng updsenkstsd ghdh . pki foltmsaboves frenhdgned tcavrIrgat i on 10
systemin which - | i 1 gE fr. nmohi, e ation s recejved. by one
or nore base sta%{éghég}veo?ﬁle? ?E%% glg’orgra?le'sp%%??\g%hggg stati’on W Wi ch
the nobile stati dhecormmmicatiesignRére e dasgestatinn cerdHAACKT BOI on

adj acent to the @i esONCe Ngrdbibase Yldh SEREECHLNI eGRiMESLhbpesSi gnal
even when the cqrrespondi ng base station does not correctly receive the

signal . Howevr, 1iSh e ¥BHVRREPEmalthS &FmsiFaEL6R E6RDIAMRtHOAE R Rhen
t he 20 correspondiorg lase: st hbhon phdgescHdatiobbieupthitilon st végcl udes

an error. the comgspondiochbasee shalian, senels NAGKeLo S e DL g g1 A1 On

even if other basSe st on coriéctly Teceives nal . I'neTTFci ent
retransm ssi on c#®rridink nekgRaés 25 | oad for retransm ssion process. In

addi tion, such retransm ssi@ntpenktbeh LegiesoRefachamuBicaig@yenti ng
effective us 0of co ni cati.on ﬁhannelg;:HﬁgwwﬁRY gF THE 1 NVENTI ON 30 An
“object of the’ pr8YSHEY ARNY ORI 8% FP T gVE RRIER2 et £EOT e BT T Hfsmi ssi on

control nethod anetdrrapparaeasiped dryriare ed f emd ree baster atsati ssnHN

control. " other than a corresponding base station with which
the mobile station communicates, there is a case in
which a base station adjacent to the corresponding

15 base station correctly receives the signal even when
the corresponding base station does not correctly
receive the signal.

However, in the conventional
retransmission control method, when the _

20 corresponding base station judges that the up-link
signal includes an érror, the corresponding base
station sends NACK to the mobile station even if
other base station correctly receives the signal.
Such inefficient retransmission control increases

25 load for retransmission process. 1In addition, such
retransmission control becomes a factor for
preventing effective use of communication channels.
SUMMARY OF THE INVENTION

30 An object of the present invention is to
provide an effective retransmission control method
and an apparatus performing effective retransmission
control.

The above object is achieved by a

35 retransmission control method including the steps

of:

base stations receiving a signal sent from



The above object is achieved by a 35 retransm ssion control nethod including
the steps of: base stations receiving a signal sent from-3- a nobile
station; each of the. base stations performng error judgnent for the
signal sent fromthe nobile station; 5 a g%r_respondi ng base station of a
comuni cation partner of the nobile station™ obtaining results of error
judgment of the corresponding base station and other base stations; the
correspondi ng bagemsiAtlioOnss£pdbag a 10 response whi ch i ndi cat es that
retransm ssion is not reqwred t% ?1 ile station vvhe% at | east one
resul t indicates that there#§n8ef baasrf‘d $HRCLOPPeRFSTETIY ThsTF §PAL i on
sending a responsdgnaErch faodi theesipghatl rsdntanfressthr meblil e equired to
the nobile statiqgp qﬂgﬁlevery result indicates that there is an error.
According to this retransm ssion control nethod, every base station which
recei ved the Zp- |ink packe? FPEAEERENSEHIT davatsbatpent fme error 20

j udgnent, and, \A/egﬂm@tnll@@io@npab@@%rstoaﬂugnehwag@ie khRatk ithere is no
error, ACK S|gnal gg i.,ch in |catg% & retransn155|£n i.S not required is
sent to a nobi | 8PEEI T T HE CR0PFe SFRRE nhiDILER St 8Ei FRE Therefore,
retransm ssion processpiend tuuckds2s st@tinal [andoothatr bkfsectstetions;
retransm ssion control be ScBQ%%%@o(?fﬁhfbé§éUEEatl%ﬁ1§gn ing a

retransm ssi on process can reduced communi cati1 on channel s can be
used ef fect i ¥l yr%m%\f@lbﬁpeépﬂ@a&% Rt eveBTBPSH1SI0 9Tt F AP ssi on
control nethod i mekudinid tthe shepsobile station when at least one

result indicates that there is no error; and
‘ the corresponding base station sending a
response which indicates that retransmission is
15 reguired to the mobile station when every result
indicates that there is an error.

According to this retransmission control
method, every base station which received the up-
link packet from the mobile station performs error

20 judgment, and, when at least one base station judges
that there is'no error, ACK signal which indicates .
that retransmission is not reguired is sent to a
mobile station by the corrésponding base station.
Therefore, retransmission process is reduced

25 maximally so that effective retransmission control
becomes possible. As a result, load of
retransmission process can be reduced and
communication channels can be used effectively.

The above object is also achieved by a

30 retransmission control method including the steps
of:

base stations receiving a signal sent from
a mobile station;

each of the base stations performing error

35 Jjudgment for the signal sent from the mobile

' station;

the base stations exchanging results of



of : base stations receiving a signal sent from a nobile station; each of
the base stations performng error 35 judgnent for the signal sent fromthe
nobile station; the base stations exchanging results of -4- the error
judgnent with one another; a corresponding_hase station sending a response
whi ch indicates that retransmssion is not required to the nobile station
when at | east one 5 result fromthe base stations indicates there is no

error; and the ceneesped NoLid@eEns! ALILON SIRNHAWBer F €SPONSE whi ch
indicates that retransmssion IS_ r ' e nobile statd'.on when every

.ed th
resul.t 10 from the base. st%t?%ﬁEeﬁﬁg%‘éﬁl&tﬁ%‘? $HRF&CPs SERAIE Gt . Al so

according to thi sesgtomasrsmrsmmnipdcbnart@als netaiodreted nandwissisinon proeess i s
_reduced meximal !:&qﬁqrtef@ttddef BELhYB 118l IANSIH 551 e 00LT Qle 2k be

possible. As a result, |oad of retransm ssion process can be reduced and
communi cati orf chiRfELS dhPhethR B2 ERf SEELIARE Indipatest tHeHA sist g
control nethod, arrval;ueami received signal power |evel can be. included 20
in the exchanging error jqu%gqgérresults” | t-.,can be, consi dered, . that, when

the base station has the |atgestFeZRCISH S FiTe poher P& &t nobil e
station, a receivedpongealvwlpowerihdichtes thati gretraeamnifsdan Hes base

station to the mpRgle &% SIAUNN hepdheodalen wHbET gleis Ak sanding a
response for, retransm ssiqon control signal from suc base“station to the
mobi | e statﬂé%, FH@mp5§§l§qqqystatlons indicates that there 1is an

error.

Also according to this retransmission
control method, retransmission process is reduced
maximally so that effective retransmission control

15 can be possible. As a result, load of
retransmission process can be reduced and
communication channels can be used effectively.

In the retransmission control method, a
value of received signal power level can be included

20 in the exchanging error judgement results.

It can be considered that, when the base
station has the largest received signal power level
from a mobile station, a received signal power level
of a signal sent from the base station to the mobile

25 station is also 'largest. Therefore, by sending a
response for retransmission control signal from such
base station to the mobile station, the possibility
of receiving the response by the mobile station can
be increased so that retransmission control can be

30 performed with more reliability.

The above object is also achieved by a
retransmission control apparatus in a base station,
including: 7 , '

a part receiving a signal sent from a

35 mobile station;

a part performing error judgment for the

signal sent from the mobile station;



of receiving the response by the nobile station can be increased so that
retransm ssion control can be 30 performed with nore reliability. The above
object is also achieved by a retransm ssion control apparatus in a base
station, including: a part receiving a signal sent froma 35 nobile
station; a part performng error judgnent for the signal sent fromthe
nobi l e station; -5- a part obtaining results of error judgnment of the base

station itself and ot her ba§epa&aﬂdytslnﬁh@afésagn@i@qatﬂﬁ&@Qﬁ@@gMBh@h

indicates that r ns not uj red station when
at | east one resﬁﬁ fhndlr?(’:gasessfcﬁgtmr% hergeié B‘ti P%gﬂe ngjr?ase Sp%ﬂl%%ﬁdl ng a
response which indicates thapar§tﬁ&ﬂﬂﬂ&$|®nresppeqalMﬁiQh)Inﬁ&@®beBe_

station when everahar@%ﬁraﬁgm%fs%ﬁ hiad ﬂ&l@rf»‘ea;ﬁﬁ@d 33 & Omod e above -
object is alsg achi eved retransm ssion control apparatus I n a base
u

station, incPudi¥t§t %Pﬁnﬁ?e?eéél&ﬁif%i%ﬂ%n%?sgéﬁtlpﬂiﬁ%¥eﬂ5lﬁﬁﬁlIe

station; a part mménﬁrﬂmgneremtomudgnnnt for the signal sent fromthe

nobi | e station; a part exchgnglagg_ %rs ts og tgggowﬁ%r wﬂluccl_g c% %Esot her

base stations; 20 a part sending a ons rch ™ indic
retransm ssion i $hadt EQﬁﬁﬁmémlﬁ§lPWelﬂnﬁﬁ@@lsedtt@nﬁhﬂamthl%ast one

resul t indicates stdif¢h Iwh8R 8L ¥lP PAAS188RAIsN G 1fh 58O I £SPARSE
whi ch 10 error.

The above objecﬁ is also achieved by a
retransmission control apparatus in a base station,
including:

. a part receiving a signal sent from a

15 mobile station;

a part performing error judgment for the
signal sent from the mobile station;

‘a part exchanging results of the error
judgment with other base stations;

20 a part sending a first response which
indicates that retransmission is not required to the
mobile station when at least one result indicates
there is no error; and

a part sending a second response which

25 ‘indicates that retransmission is required to the

-mobile station when every result of the error
judgments indicates that there is an error.

In the retransmission contrel appardtus,
the first response or the second response is

30 returned to the mobile station by the base station
which has the highest received signal power level of
up-link packet sent from the mobile station.

According to the above invention, a
retransmission control apparatus suitable for

35 performing the retransmission control method can be
provided.



25 indicates that retransmssion is required to the nobile station when
every result of the error judgnents indicates that there is an error. In
the retransm ssion control apparatus, the first response or the second
response is 30 returned to the nobile statiqg_by the base station which has
t he hi ghest received signal power |evel of up-link packet sent fromthe
nobi |l e station. According to the above invention, a retransm ssion control
apparat us suitabl Brin} > e i or nomaot he HEe DRsIREsSi on control method can
be provided. -6- BRI EF DESCRI PT. THE DRNMVNQ? Fig-l A shows a network
configuration of a comuni ?a_\;t(?binlgs\%/lg&é’% 8 PE MG %?r‘ggﬁ?%ﬁfq'ltoél i¢h a
transm ssi on cont fehmpatileed il sheteppafarud iofst Senthed ppesénttoi mhanth on

are applied; Fig.dBtshawsinodesn abdnt P81 CRAERPH DO ndNhPPs rhR addesses;
Fi g. 2A shows network configuration, exanple of. a comrunication system of a

second 10 enbodi HBfit PEGSHRTCH TRPTEPRaALH AN edntrol nethod and
apparatus of the present inygioh shewsappldeadarfd otR8 sbewespedes.ng he

correspondi ng unﬁggguEPI%ﬁqLﬁ§§§$sggd base station multicast 15 addresses;
Fig.3 shows a structure éxanple of"a ‘retransm ssion control table used in
the second enbodinment; Fig.BAEshdMsshovEodcmertwatk t¢endperaaitden 20 of an

base station in tégappiend eEbm®RRhicabE R LS PI1I ON-ORaTHE
PREFERRED EN%%DINE S.l.n the follomnngthenbodlnents_of_the

embodiment to which e retransmission control
method and apparatus of the present invention are
applied;

Fig.2B shows nodes, the corresponding
unigque IP addresses and base station multicast

15 addresses;

Fig.3 shows a structure example of a
retransmission control table used in the second
embodiment;

Fig.4 shows a flowchart of the operation

20 of an base station in the second embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following, embodiments of the

present invention will be described with reference
- 25  to figures.

Fig.lA shows a network configuration of a
communication system of a first embodiment to which
the retransmission control method and the apparatus
of the present invention are applied.

30 In the communication system shown in the
figure, some base stations receive an up-link signal
sent from a mobile station. Each of the base
stations performs error judgment for the received
signal. In addition, a corresponding base station

35 which is a specific base station with which the
mobile station communicates obtains results of error
judgment from every base station which received the



present invention will be described wth reference 25 to figures. Fig.1A
shows a network configuration of a communication systemof a first

enbodi ment to which the retransm ssion control method and the apparatus of
the present invention are applied. 30 In the;comunication system shown in
the figure, sone base stations receive an up-link signal sent froma
nobi |l e station. Each of the base stations perforns error judgnent for the
recei ved signal .sidhatdftbancha ewyEspontadgohase 1iiert] oth85 which is a

specific base station w ich_the i at.i_o Qﬁﬂnynica es tains
results of erroraé?lﬁ%l%;s %\{}d\rﬁ/ﬁ m%éal\?eer ysgaggieégt %%Fgrs\ \%\% ch Tecef Vé e?ﬁéngl
signal fromthe nsbitangnaspéAn Heerthe Hrobgber espdidimpbbsevikent #bh sends

NACK for requestifgsyi€sransBirssiron J@yhder MRAkL e astAatdiof: ophy whgRaal |
results of erpor jud nt indicate that the signal 5 includes an error. The
communi cati on>sy Ib‘?ﬁ(‘il TP udBs®&dtfdbile station 1, N base stations 2-1 - 2-N

and a backbone network 3. The commumiadtbonsygberm Siroonidgsir€dmonslan | P

network so that q!Hni P addr.ess J signed t,0.each. o
stations 2-1 - 2- asﬂgﬁh%ﬁnﬁi%agﬁb.%éfé?%ggh?saexakpﬁg%ugiﬁ%b%%gkggggion 1
communi cat es wi t Matopase- st hieor mmupscationcsmPnftats cpophigneedso t hat

tﬂe mobi | e staLi QL 1ar_15{<§eﬂﬂﬁw'@&]dlpsdiiﬂﬁaﬁianagigﬂetﬁ? h@&&réigtmn 2-2. 1In
o ang 25 P adth 1SR Rotdt REBady kit i BASS. 3 AEARM DrZ the baSH Sfati ons
2-1 - 2-3 which #HoymasineEégvéd®d .t he up-1ink signal judges whether the
In this example, a mobile station 1
communicates with the base station 2-2 as its
communication partner so that the mobile station 1
15 sends an up-link signal to the base staticn 2-2. In
this system, the up-link signal can be received by
adjacent base stations 2-1 and 2-3 in addition to
the base station 2-2. '
Each of the base stations 2-1 - 2-3 which
20 has received the up-link signal judges whether the
received up-link signal includes an error. After
the error judgment is performed by each base station,
each of the base stations 2-1 and 2-3 sends the
result of the error judgment, via the backbone
25 network 3, to the base station 2-2 which is the
communication partner of the mobile station 1. 1In
this example, the base stations 2-1 and 2-3 can
recognize that the base station 2-2 is the
communication partner of the mobile station 1 by
30 using the up-link signal.
For example, when the up-link signal
includes an IP address of the base station 2-2 as a
destination address or a routing header address, the
base stations 2-1 and 2-3 c¢an recognize that the
35 base station 2-2 is the communication partner of the
mobile station 1. In addition, when the base
stations 2~-1 and 2-3 send the result of the error



recei ved up-link signal includes an error. After the error judgnent is
performed by each base station, each of the base stations 2-1 and 2-3 sends
the result of the error judgnent, via the backbone 25 network 3, to the
base station 2-2 which is the comunicationgpartner of the nobile station
1. In this exanple, the base stations 2-1 and 2-3 can recognize that the
base station 2-2 is the comunication partner of the nobile station 1 by 30

using the up-1inkjsdghaht Fahexsapher vheerida widdménsi gaal bel rantdes an
| P address of the ga§§ sgg é”%taglgﬁ 3_o dg§t|nat|on%%%d% gdﬁré%gwgglng
8 r

header address, se “Staty ons 1"and 3%4 A&t 5t e 35
base station 2-2 ﬂgstheaéémmunlcatlon partner of the nDblle station 1. In

addi tion, when the base stwﬂé}nst@elbaae 2r3 159 2he resulyeqf tihe error
- 8- judgnent the resylt of_ error ment can be sent. to the hase statlon

2-2 by using the FPSHd4Fe&s fsr%ord%'é PRERtok TN ¢ W2 B8 tatdrNch b
recei ves the 5 resnlt g-af, mhéﬂba$@gﬁﬁltibh0m4ﬂﬁhﬂﬁ$ﬁzSBath@B& }ebummﬁ

2-3, the base staghgn ZI% %qﬂ!gﬁgs %pgﬁejﬁgﬁyéﬁi fﬂ] etﬁgglt rror

judgnment in the base 8t ativo udges Re resd1ts
indicate that thére i§5ﬁdﬁmwﬁﬂd|hu@g§5r§b@mh§¥Lkh¢|nﬁsm®t§|gm@lcwM%n at

_|?aSt on? resul t tHQtC@h%?éﬂkﬁt??h@f?okslﬁoﬂwé1¥eééh§8§ ﬁﬁf%hﬁﬁd Sign?

it is no essar r nobi | e. station a e_.up-lin

si gnal becau t hgt é?@ﬁal 253}¢£B b§28tha2e ?ﬁ%ﬂ%?ﬂlﬂﬁﬁEﬂtgénﬁgaﬁhe resul t
i ndicating that theeeelisi sonerereoorivanhbe resed.vades bfore, in tilsi sic@se,
the base station RegﬁEEBQW%ﬁC‘%ﬁQ ©861TaPIS ¢ At 0Po 1 YhERSHNG mpll e

stati on 1 receives
up-link signal because the signal received by a base

station which sends the result indicating that there

15 is no error can be used. Therefore, in this case,
the base station 2-2 returns ACK to the mobile
station 1. When the mobile station 1 receives the
ACK, the mobile station 1 deces not retransmit the
signal.

20 On the other hand, when the results of
error judgment do not include any result indicating
that there is no error, that is, when every result
indicates that the received up-link signal has an
error, any signal which is received by any base

25 station can not be used. Thus, in this case, the
base station 2-2 returns NACK to the mobile station
l. When the mobile station 1 receives the NACK, the
mobile station 1 retransmits the corresponding up-
link signal.

30 As mentioned above, according-to the
communication system of this embodiment, not only
the base station of the communication partner of the
mobile station, but alsc other base stations which
receive an up-link signal from the mobile station

35 judge error of the up—link'signal. When there is a
base station which judges that there is no error in
the received signal, ACK is sent to the mobile



ACK, the nobile station 1 does not retransmt the signal. 20 On the other
hand, when the results of error judgnment do not include any result
indicating that there is no error, that is, when every result indicates
that the received up-link signal has an errer, any signal which is received
by any base 25 station can not be used. Thus, in this case, the base
station 2-2 returns NACK to the nobile station 1. Wen the nobile station 1
recei ves the NACKsthhd onmdtid ecbéainbdi 1k retd oS d6ebhfo@orleaSRONh g Up-

link signal. 30 nentloned bov ng comuni cat.i.on system
of this enbodlneﬁ?h St Tont gn% ggagé &é%w(niQﬁr?ﬁgrgonﬁﬁﬁlcaﬁﬁgﬁ part ner
of the nobile staemmﬁndmmssﬂ@@ prheesisdgey stan i basswhpckssestei ve an
up-link signal fromtihe mpilerstiatbaR 3%diid0es ${5AT cBhetRe W ik signal .

Wien there is a base station which judges that t%ere IS no error 1n the
recei ved signal, AERLiEeknt to the nobile -9- station and the nobile
station does not retransmt Iﬁheh@sré&ﬁ@ﬂﬂﬁdﬂtsignahouihet@kpre since the

retransm ssi on pr Si essed y, efficient
transmi ssion contggs%@éhqb(ﬁg reaﬁﬂ?gé %ﬁh th esu%ﬂ%%g RERPT 3ﬂ¥%§%dﬁtth%
destination to whBehtt He ridsalbase etpsdorudgnermith whégh ithe mohhabe

station 2-2 with %b%hotmdmmthcaateatl%é:cam@@iﬁéwén afaen%ecsumﬂ@@ i's
not limted 10.to. the baie statjon ;% e d stlnatlon can be any ot her

base station.thNexFo &h& e%%ﬁ?‘ﬂﬁn %%EFPBE&OHFFQ”?,@%M a

net wor k confi gur abicher éxanmlstmtlanconnunlcatlon system of the second
‘ Next, a second embodiment will be
described. Fig.2A shows a network configuration
example of a communication system of the second
15 embodiment to which the retransmission control
method and apparatus of the present invention are
applied.
In the communication system shown in
Fig.2A, some base stations receive an up-link signal
20 sent from a mobile station. Each of the base
stations performs error judgment of received signal
and measures a received signai power level, and the
base stations exchange the results of error Jjudgment’
and the received signal power levels with each other.
25 Then, only when every.result of error judgment
indicates that there is an error, a base station in
which the received signal power level is the largest
sends NACK to the mobile station.
This communication system includes a
30 mobile station 1, N base stations 2-1 - 2-N, and a
backbone network 3 like the communication system
shown in Fig.lA. This communication system forms an
IP network in which each of the base stations 2-1 -
2-N has a unique IP address. In addition to the
35 unique IP address, each of the base stations 2-1 -
2-N has a same IP address (base station multicast
address) in order to allow multicast communication



15 enbodi nent to which the retransm ssion control nethod and apparatus of

the present invention are applied. In the comrunication systemshown in

Fi g. 2A, sonme base stations receive an up-link signal 20 sent froma nobile

station. Each of the base stations perforns_fégor j udgnment of received

signal and neasures a received signal power level, and the base stations

exchange the results of error judgnent and the received signal power |evels

with each other. 225sHBQR, ignlpigwhem every result of error judgnent

i ndicates that there is an grnor, q%Qﬁse station in ich the received
tSRENYTE

signal power level is the | CROESF S5RPTHODi FR 8t §8P°6n. This
comuni cati on sysikerenthedeska 13 sobtlienstlatsieonrisl,alN bpstiskatiignsl2-1 -

2-N, and a back | ke the ni_gat | yst Is
Fg A This cominiiofroapbedia iy dpaaETUBaiRdE b EYE! ClnRR LA
base stations32- ParbuRrhad Fhminpllle saatdes. | Theidipt dhnko sigaaids

uni que | P addressisepgBedlcldepagee ShakkoBEatibrs 2N haszazsanme | P address
(base station nulticast address) in_order to allow multigcast.c ni cation
0 as chown 11 Fi g 2B ThEacihishi Wik BRGE: SLANRT of ol casd” SwHBLET he
nobi | e station 1 sendsved myrd iutk-sighabignatthgudgpeciigthgratbase station
of a communi cal | ofe Se PRENE-Af ies JBHLAC 15AUMAL HepPoki Blasignal - s
received by the base stations 2-1 - 2-3. Each .of the base stations 2-1 - 2-3
which recei $8d tHR2EBrEEnkhS QRHeT LbgEsluHEereiiatk PPERE V8 dp-1 i nk

si gnal includes arhertesuand off0 diastr fadghenpowerd lvel réceiedepopaner

level). The resufl,of §4rQhd RNt a0dLRe "SGR 0RO hhich has
the base station multicast address as its
destination. The multicast packet is sent to other
15 base stations via backbone network 3.
When the base stations 2-1 - 2-3 receive
the multicast packet, each base station generates a
retransmission control table from the results of
error judgment and the received signal power levels
20 included in the multicast packets and the result of
error judgment and the received signal power level
obtained by the base station itself.
Fig.3 shows a structure example of the
retransmission control table. The retransmission
25 control table includes mobile station addresses,
base station addresses, results of error judgment
and recelilved signal power levels. The mobile
station addresses are IP addresses of mobile
stations which sent the up~link signal, and the base
30 station addresses are IP addresses of base stations
which received the up-link signal. The mobile
station address, the base station address, the
result of error judgment and the received signal
power level are associated with each other.
35 After generating the retransmission
control table, each of the base stations 2-1 - 2-3
judges whether the received signal power level of



| evel is included in a nulticast packet which has the base station

mul ticast address as its destination. The nmulticast packet is sent to other

15 base stations via backbone network 3. Wien the base stations 2-1 - 2-3
‘receive the nulticast packet, each base stai{on generates a retransnission

control table fromthe results of error judgnent and the received signal

power levels 20 included in the nmulticast packets and the result of error

j udgment and the tksebxed sitgzrtaJorpoﬂ\egeleveb 1ehicRd hechdry iﬂi@ baaerstation

itself. Fig.3 sho sLnugture ;exa retransm tro
tabl e. The retransn1§§ Qﬁ%ﬂpg? ?angeEﬁcl es nn%ﬁfg ﬁon

addr esses, base s¢®mtnﬂla@étésses Theshass etadrdicar naﬂmgwentheahdrg@@éived

signal powver |evelscefhedmaligh 1 %@&é@nlade&e%% fi@s'&@dﬂé%i% s
nobi | e statlgns whi ch sent t'he up-1ink base 30 station

addresses are IF’%HH?ES%BQgEPqin%Ps¥%?|Bﬁ ra%ﬁﬂﬁ?%%&%l%%@ ehaldp- | i nk
signal . The nobi|fudgtat wnatamifeﬂse thplbasacit@idommdee €35t blieerresul t

of error judgment, &‘&Smé £ 4 aﬁ'ﬁégﬁﬁ‘ét pRwer d evsl e RS gf&ieéﬁégc"f E)P

each other. 35 Afi genera fansm ssion ~contr
t he base statlonleClUdeﬂ BOJQRER% whet her the received signal power |eve

of -11- the base station itsel frHes é&ﬁgeﬁagha@ ahe othest &RBEEYRLn% gnal

power levels_in the retran sion ontrol.table. The pase statiaon haV|ng
the | argest Peceq% gﬁ@ngmqlﬁMﬁ des 59yf&§%4ﬁ39 stft8¥of v %

judgment in the retdanstisg dihe abdeeivned ppddeniweidreal t hectialkes inrcl udes
an result of errogy judggrat gl catd pgohnabnlile AGeelyethdPnbb il oSi gnal

i ncl udes no error
station. The mobile station which receives ACK does

not retransmit the signal. On the other hand, when
15 the table does not include the result of error
'judgment indicating no error, that is, when every
result of error judgment indicates that the received
up-link signal includes an error, the base station
sends NACK to the mobile station. The mobile
20 station which receives NACK retransmits the signal.

Fig.4 shows a flowchart of the operation
of the base station in the second embodiment. . When
the base stations 2-1 - 2-3 receive the up-link
signal from the mobile station 1 in step 1, each

25 Dbase station judges whether the up-link signal
includes an error and measures the received signal
power level in step 2. Then, each base station
sends the multicast packet which includes the result
of error judgmént and the received signal power

30 level, and receives multicast packets from other
base stations in step 3.

Next, each base station generates the
retransmission control table from the results of
error judgment and the received signal power levels

35 included in the multicast packets, and the result of
error judgment and the received signal power level
of the base station itself in step 4. Then, each



In the same way as the first enbodinent, 10 when the table includes the
result of error judgnent indicating the received up-link signal includes no
error, the base station sends ACK to the nobile station. The nobile station
whi ch receives ACK does not retransmt the.sjgnal. On the other hand, when
15 the table does not include the result of "error judgnent indicating no
error, that is, when every result of error judgnent indicates that the

received up- ||nlba%e9r@iat96huﬁﬁ%l%£§rﬂﬁe bbeebase StiddLn pSeEds NACK to
the nobile stati e 20 Station which receives C&Jretransnlts

n |
t he signal . Flg%@Wﬁﬁﬁ@l% F#Gmfﬁ&FPQﬁm%%%1BBeF8PF6Hl(ﬂ394ﬁ3%%@e station
in the second enfjadigentwhethem ﬂwuaﬂﬁnenﬁéatsmgaaz bower leecki Y€ the

up-link  signal fhigmihiee mobLbe o £ 10 3LeBel (RGN LR, Dopfep! atl on

j udges whet her the up- fik S|gna |nc udes an error an
recei ved signal IRsEkve@velgnalsPeyexr Imenlsecishtbasdahile ibn Sﬁend§ t he

“mul ticast packet wMarphtm@ckeeesvteiae giepid 1 p@&eer ek UGB e apdsthe
recei ved signal eve ves nu |cas%%pac ets fronlotger

base stations in %aetpl%“ NE?‘? feérc°‘h r‘r?éfsg%]f%?Foﬁ genéiat &tige recelve
retransnission<uaﬂguﬂltpbkerfﬂemaﬂmeJnesumestableerm@mjbwdgﬂemtaamdnthe
recei ved signal Lgyvelsoiasigncl uded in the multicast packets, and the
‘result of error ju gnent nd -t ﬁe recei ved signal power |evel of the base
station itsel? in step 4. Tﬂ@nthéa@ﬁhﬁmzh%%ﬁe yhahi dhearkfsasedhe received

si gnal power |e\é€.’Lg&1&lD pERebeleaRrIMosSi e COAEEOL thahlen antke] fidges whet her
the received S|gqel IeveI of ..t he base. stgtlon |tself i S i I 9eL t han

any other 5 recei Vet BT AR TR RE §pFE N K Ep 5

in the table, the base station analyzes the results
of error judgment in the retransmission control
15 table and judges whether the table includes an
result of error judgmenf indicating no error in step
6. '
| When the table includes the result of
error judgment indicating no error, the base station
20 sends ACK to the mobile station 1 in step 7. When
the table does not include the result of error
Jjudgment iﬂdicating no error, the base station sends
NACK to the mobile station 1 in step 8.
According to the communication system in
25 this embodiment, not only the base station of a
communication partner of the mobile station, but
also other base stations whieh receives the up-link
signal from the mobile station perform error
judgment for the up-link signal. 1In addition, when
30 a base station judges that the signal does not
include an error, ACK is sent to the mobile station.
Therefore, since retransmission is not performed,
retransmission processing is suppressed maximally so
that efficient retransmission control can be
.35 possible. _ _
in addiﬁion, according to this embodiment,
a base station having the largest received signal



“When the received signal power |evel of the base station itself is not

| arger than any other received signal power levels in the table, the base
station ends the process. 10 On the other hand, when the received signal
power |evel of the base station itself is Lpgger than any other received
signal power levels in the table, the base station analyzes the results of
error judgnent in the retransm ssion control 15 table and judges whether the

tabl e includes amnpowegullevefll @gwrthedgpentnkndiigd NOsEOIEr AOK bR Shex 6.

When the table ingcludes the.result_of _err judgnent- i ndicating_no,error,
t he base station €%Og§8n 8% t%F?%%OﬁﬁbiﬁééﬁstlﬁﬁfJ?T%cgté% g?nmﬁgh t he

tabl e does not inecbudedemedr dhidtt afrecedved) sdgmertt powkralewglndnerther

the base station gepdse NAGK il tihe ﬂ@g%beﬁt O alsd Ns SAEPoR: n4GsaLdi ng to
t he comruni cat.i on sgs;en1|n 25 thjis enbodi ment, not only. the base station
p

y
of a communi Cat i BRCpafTHES toff §Ffet 1Wobi P298Rdt POtV et s8eBtfef base
stations which reskgnad tbe tiye notkkilsi gnakibhgmttee pobsipistati ef perform
error judgnent f he . up- | s'qmg& ition,, wh e,station
j udges that the sf%ﬁépgéggéAho O%rmﬂu ebgn%ggrgpg%&ﬁ<$ﬁkggﬁﬁ ?gitﬁ% nobi | e
station. TherefolRecrepaed.retrarsniesidh, i sefoansariss hend, copsrednsAinssi on

processing is sugpéeégggoq5@dnﬁﬂﬁhsﬁbrghgglgggﬂyfgg_retransnission contro
can be 35 poiéible. n addition, according.to this enmbodi ment,  a base

station havind the |argest PEcEISEFRRGRaPLOYS FERIEFEVSI PoFPfhe up-1i nk
signal sends ACK predlAgK ingeinidsarobi techt affi baselTlerafboes shick it can be

receive a signal from a mobile station performs
error judgment of the signal. When there is at
least one base station which judges that the signal

15 includes no error, ACK which indicates that
retransmission is unnecessary is sent to the mobile
station so that retransmission is not performed.
Therefore, retransmission process can be suppressed
maximally, efficient retransmission control can be

20 possible, load of performing retransmission process
can be decreased, and communication channels can be
used effectively.

The present invention is not limited to

the specifically disclosed embodiments, and

25 wvariations and modifications may be made without
departing from the scope of the invention.

30

35



considered that a received signal power level in the nobile station is

| arge if the base station having 5 the | argest received signal power |evel
sends a signal to the nobile station, the possibility of receiving ACK or
NACK by the mobile station can be incrgased. As a result, retransm ssion
control can be performed with nore reliability. 10 As nentioned above,
according to the present invention, each of base stations which receive a
signal froma nobile station perforns error judgnent of the signal. Wen

there is a&mgase station which judges that the signal 15 incl udes
no error, cates that retransm ssion is unnecessary is sent to
the nobile station so that retransm ssion is not perforned. Therefore,
retransm ssi on process can be suppressed nmaxinmally, efficient

retransm ssion control can be 20 possible, |load of perform ng retransm ssion

process chr tebanbpussierseairobmethod aharadteried bythelstepsief:s can be used
effectively. The present inventionis not limted to the specifically

di scl osed enbodnultple basewtaliondb (2a2-H2-320) @oeviap disfgngladehOfiiém Aayobile made
wi thout departing fromthe scope of the invention. 30 35 -14- WHAT IS
CLAIM IS 1. ABEa(Bhsni ssion control method characterised by the steps of:

mul tiple basg LORS KaRs daftsm reifBmendhr v H9ah s roma
nobile stati o?a?%; eac% 0%0 sﬁlﬁgﬁl&%&s@‘;tﬁl e\r?{seﬂgfeo?fsiir rgﬁ%ﬁg eﬁrﬁ%ornflj udgenent
for said signalsailembilerstationsai d nobi |l e station; one base station (2-2)

obtaining regul {0l Sl by IGIEY reQlts 3P ForS M FeeRRREARR drbascWiflio]t "
base stati ons;
and other base stations;
« said one base station sending a response which indicates that retransmission is not
required to said mobile station when said results include a result indicating no
error; and
» said one base station returning a response which indicates that retransmission is

required to said mobile station when every result in said results indicates that

there is an error.

2. The retransmission control method as claimed in claim 1,

wherein, said base stations exchange results of said error judgement with one another.

3. The retransmission control method as claimed in claim 2, wherein a received signal
power level of said signal in said one base station is the largest among received signal

power levels in said base stations.

4. The retransmission control method as claimed in claim 1, wherein said one base

station is the communication partner of said mobile station.

5. A retransmission control apparatus in a base station, characterised by:

« apart adapted to receive a signal sent from a mobile station (1) ;



sai d one base station sending a response which indicates that retransm ssion
is not required to said nobile station when said results include a result
indicating no error; and said one base station returning a response which
indicates that retransm ssion is requihgg to said nobile station when every
result in said results indicates that there is an error. 2. The

retransm ssion control nmethod as clainmed in claim1, wherein, said base
stations exchangartradsptéd o peifosaietloejud gomedny g @4l Rignull seht oA ssidaidbile. 3. The
retransm ssion control nmethod as clainmed in claim2, wherein a received
signal power IS&¥8% of said signal in said one base station is the |argest
among 1 ecel ved oHafighoredbhaih 88 Sof dro? fldgerhéin O S bk entioft and (fer

retransm ssi on contr met hod as cl ai ned im1l, wherein said one base

station is the besastations -1 ch3paN)ner of said nobile station. 5. A
retransm ssi on _control aratus in a base.station, characterised by: a
part adapt ed" @ PEadiRieT I End p st ceippnse SR GiHF Gelplppiision Shot 15 3
part adapted t Qequficll &5 sRi®moBle StlGEEWRIN safdesuddiinthided B désuft itficatih® b sai d
nobile station; a part adapted to obtain results of error judgenent of
sai d base statit¥ALARA ot her base stations (2-1, 2-3, 2-N) ; a part adapted
to send a fi[s i L ndi . 1 S5 ol t

roqui red to saderanes ke Isb Ml ERPaRe WA LU SRbRfiAlr,

i ndi cati ng no requimd to saidimohilgstatioraabgnt eyerytresudtein daid resalts indicates fmhse whi ch

i ndi cat es thattﬁetransnission is required to said nobile station when every
result in said TSSO di cates that there is an error. 6. The

retransm ssion control apparatus as clainmed in claim5, in which said part
adapted to obtain results of error judgenent is adapted to exchange results
of said err, -&Emﬁﬁﬁ$% 1 : - . ; nsm ssi on
control app?glrrg%ts as c al}arraél |I cl al%%&lﬁiﬁl&g@ssé?ndwgﬁﬁssélgb?gsponse or

sai d secordapted roohtain resulieof ertop jisigenientohadapted taexabangeresults of saideward si gnal

power |evel .of said sjgnal in.said base station is |arger than any received
si gnal podﬁ?gen}egg‘g&h Pﬂ‘g’éﬁﬁ S%Pﬂ%sr base stati ons.

7. The retransmission control apparatus as claimed in claim 6, wherein said first
response or said second response is sent to said mobile station when a received signal
power level of said signal in said base station is larger than any received signal power

ER

level in said other base stations.



