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CONTROL PROGRAMS, AND COMPUTER- READABLE RECORDI NG MEDI A BACKGROUND OF THE
| NVENTION Field of the Invention 10 The present invention relates to data
link transm ssion control nethods, nobile comunication systens, base
stations, nobile stations, nobile station control prograns, and
conput er -readabl e recording nmedia 15 and, nore particularly, to data |ink
transm ssion control nethods of performng data |ink transm ssion control
conpri sing agtenpt b EReaVEREURsy control for transm ssion/reception of a
packet betweena mobife station and a plurality of base stations, nobile 20
comuni cati on systens conprised of a nobile station and a plurality of base
stations and configured to perform transm ssion/reception of information
through a papkeh, base StmiaiNEsIsbNobidorTsicat | ops Tk upoBInBbi | €
communi cation system nobile station control progranms to 25 be executed by a
conput er NDURLEMUNT CATTON ISy SStEMS OBAS RN Alr N Ut s B T ERd@bAeIORSOr di ng
medi a. Rel ated Background Art

5 MOBILE STATION CONTROL PROGRAMS, AND COMPUTER-READABLE

RECORDING MEDIA

BACKGROUND OF THE INVENTION

Field of the Invention

10
The present invention relates to data 1link
transmission control methods, mobile communication
systems, base stations, mobile stations, mobile station
control programs, and computer-readable recording media
15 and, more particularly, todata link transmission control
methods of performing data link transmission control
comprising automatic zrepeat request <control for
transmission/reception of a packet between a mobile
station and a plurality of base stations, mobile
20 communication systems comprised of a mobile station and
a plurality of base stations and configured to perform
transmission/reception of information through a packet,
base stations and mobile stations making up a mobile
communication system, mobile station control programs to
25 be executed by a computer mounted on a mobile station,

and



Fig. 1 and Fig. 2 are an exanple of a block diagram and a flowhart for
illustrating a data link transm ssion 5 control nethod conprising automatic
repeat request control in a conventional nobile comunication system At a
base station 2, a data link transm ssion control wunit 3 first accepts a
packet froma network 1 at an arrow T1 in Fig. 2 and executes the data |ink
transm ssion 10 control while performng the automatic repeat request
control. The data link transm ssion control unit 3 adds a packet nunber for
enabling identification of the input packet, to the packet and further adds
to the packetopaetey-Ieapable ofcOBBMNHELEIF on such as CRC (cyclic
redundancy 15 check) or the like in order to detect an error made during
transmi ssi orReeedaPeekIrPHAdnAdket is stored and is fed through a
swtching unit 4 to a transmtter/receiver 5. Then the transmtter/receiver
5 nodul ates the paicket § msl Fd &%r gndiiet eRngXamph&l canal ke sbagrahe
transmtting 20 signal through a base station antenna 6 to a nobile station
31 (at an argwwarfliowahagt Ipr DhlupErefthag hatallaaiinhdrsbiniessianion 31,
a transmtter/receiver 33 receives the signal through a nobile station
antenha 32 FRPEReteaftehogut pONBIiRaNgs pedeoMpdd padleiealo aerdiestink
transm ssion control unit 34 to execute the data |ink transm ssion contro
2 conpri si ngCe¥Mer alit dRuti ECPFFBAL oMeduabiclent FOMUTheagars SIS -
transm ssion control unit 34 perforns error

AL a base station 2, adata link transmission control

unit 3 first accepts a packet from a2 network 1 at an arrow
Tl in Fig. 2 and executes the data link transmission

lO control while performing the automatic repeat request
control. The data link transmission control unit 3 adds
a packet number for enabling identification of the input
packet,ix:thepacketandfurtheraddsTxathe?acketparity
capable of error detection such as CRC (cyclic redundancy

i5 check) or the like in order to detect an error made during
transmission. Thereafter, the packet is stored and is fed
through a switching unit 4 to a transmitter/receiver 5.
Then the transmitter/receiver 5 modulates the packet into
a transmitting signal and then sends the transmitting

20 signal through a base station antenna 6 to a mobile station
31 (at an arrow T2 in Fig. 2).

On the other hand, at the mobile station 31, a
transmitter/receiver 33 receives the signal through a
mobile station antenna 32 and thereafter outputs the

25 received packet to a data link transmission control unit

34 to exXecute the data 1ink transmission control



detection using the parity added to the input packet. Wen the error
detection ends in finding an error in the packet, 5 the data link

transm ssion control unit 34 transmts a NACK (Negative Acknow edgnent)
signal to the base station 2, thereby notifying the data |ink transm ssion
control wunit 3 of the base station 2 of a repeat request for

retransm ssion of the packet (at an arrow T3 in Fig, 2) 10 Then the data
link transm ssion control unit 3 retransnmts the packet according to the
repeat requestpldtsiary aheowntddat hchigpe? ratherstt hendrics .ndl'tex dartaf ound i n
the packet, the data Ilink transm ssion control unit 34 outputs the packet
from 15 a danhx i npuar/smitgpeior eradnakold5 amd tt r ddmisranrA€K error

(Acknow edgnent) signal to the base station 2, thereby notifying the data
i nk transndssgieat icontsohgurid p&xaft t hedeblase tdteaat npmt2patkan . atikrow edgnent
of arrival of the packet (at an arrow T5 in Fig. 2). Then the data |link 20
t ransm ssi ohheoatrok dat¢cBideleetdes inhel patketaiwetrirotrhen ties ketckrtnber
stored for retransm ssion. Now, suppose the nobile station 31 has noved so
as Do det eftiher atag & hiel rdonnoan sai s ehogualbnttyodi tuntthe3baseanstratisom 2 havi ng
been conmuni cating heretofore with the 25 nobile station 31 and inprove the
conmuni cat i YACKuANEty tiwiet hchnowvhedghase jssathed 1. tIhér schetmtbiohe st ation
31 3 sends a request for change of the communicating base station through

t he base st ati ¢mmek2biyo ndid thegey sthat idamta 1ink transmission control

unit 3 of the base station 2 of a repeal request for
retransmission of the packet (at an arrow T3 in Fig. 2).
10 Then the data 1ink transmission control unit 3 retransmits

the packet according to the repeat request (at an arrow

=

4 in Fig. 2).
When there is no error found in the packet, the data
link transmission contrel unit 34 outputs the packet from
15 a data input/output terminal 35 and transmits an ACK
(Acknowledgment) signal to the base station 2, thereby
notifying the data link transmission control unit 3 of the
base station 2 of an acknowledgment of arrival of the
packet (at an arrxow T5 in Fig. 2). Then the data link
20 transmission control unit 3 deletes the packet with the
packet number stored for retransmission.

Now, suppose the mobile station 31 has moved so as
to deteriorate the communication quality with the base
station 2 having been communicating heretofore with the

25 mobile station 31 and improve the communication quality

with another base station 12. Then the mobile station 31



2 (at arrows T6 and T7 in Fig. 2). In response to the request, the data
link transm ssion control unit 3 of the 5 base station 2 changes the
connection of the switching unit 4 fromthe transmtter/receiver 5 to the
network 1 whereby a packet subjected to the automatic repeat request
control can be transferred to the new base station 12 (at arrows Te and T9
in Fig. 2) Then control is executed so 10 as to output the packet through
the switching unit 14 to the transmtter/receiver 15 w thout executing the
aut omat i ¢ r epeats requesiiesint for ahanlye daf athienkconmamsoasshgnbesst rol uni t
13 of the base station 12 (at an arrow T10 in Fig. 2). 15 Since this
met hod i s coeifaguredhioilet the singl etadada LEnkot tharshissi efaddwrr ol unit
3 continuously execute the automatic repeat request control, irrespective
of the change Gft tdreraosmlifi eati A Basé' lgost at)i on (@At raspowseT8ot dhEL6 i n
Fig. 2), it is feasible 20 to inplenent the packet transm ssion w thout
reset of theegacket thunbetaal ieketyashangeioh thetbaseusiats arf ddiea
comuni cating station. Even if the comunicating station is further changed
to tie base bstsat i v R2Ronli 3t ahtnfiremttize dyasee st avn onf 2fhe25wiiliehpacket
transm ssion can be perforned under execution of the automatic repeat
request contarglt by firtven dldoy e rah et hoer /r€oacwemi Ag tohéhikanddwerk i t he
conventional nobile

whereby a packet subjected to the automatic repeat request

control can be transferred to the new base station 12 (at
arrows T8 and TS in Fig. 2). Then contreol is executed so
10 és to output the packet through the switching unit 14 to
the transmitter/receiver 15 without executing the
automatic vrepeat request control at the data 1link
transmission control unit 13 of the base station 12 (at

an arrow T10 in Fig. 2).

[
Ut

Since this method is configured to let the single
data link transmission control wunit 3 continuously
execute the automatic repeat request control,
irrespective of the change of the communicating base
station (at arrows T8 to Tl6 in Fig. 2), 1t is feasible
20 to implement the packet transmission without reset of the
packet number at every change of the base station as a
communicating station.

Even if the communicating station is further changed
to the base station 22 distant from the base station 2,

25 the packet transmission can be performed under exXecubion

of the automatic repeat redquest control by the above



conmmuni cation systens, as described in Japanese Patent Application
Lai d- Open Gazette No. Hei.10-136426, a 5 virtual zone control apparatus was
enpl oyed to perform changeover between base stations upon handover, so as to
decrease the handover control anmount in the small radio zone schene and
reduce the hit (instantaneous interruption) tinme of conmunication line. 10
In the data link transm ssion control nethod in the conventional nobile
comuni cation systens as descri bed above, however, since the data |ink
transm ssi omegumad ol unit 3 of the base station 2 having started the
sequential packet transm ssion intensively perforns the data |ink 15
transm ssi on conprdgigryritieg ditoiwnaovepdat Thequestverdomnal makrilespecti ve
of the novement of the nobile station, the transm ssion delay tinme of a
packet i ncreagesiniwd hionvepshiens!, tdwe dadhitesd atiiodapecasse Baftdoicr ease
of transfer of the packet between base stations after the 20 data Iink
transm ssi oot catioThi BaidcPease GhBzelide t NansnHssi.dW-del @2 & ne2 posed a
probl em of degradation of throughput. As described above, the data Iink
transim ssi orvimomt okonet hodtire 1t kersorater i wnal ewpbplede Gompre xatiron - 25
systens was ready for nobility of the nobile station by the configuration
wherei n t he JlangeobasestaetonbaSe perdbrord wihen detrdévak, t samsmitssi on
control conprising the automatic repeat request control even on the
occasi on decrease the handover control amount in the small radio
zone scheme and reduce the hit (instantaneous
interruption) time of communication line.
10 In the datz link transmission contrxol method in the
conventiconal mobile communication systems as described
above, however, since the data link transmission control
unit 3 of the base station 2 having started the sequential
packet transmission intensively performs the data link
15 transmissicon comprising the automaltlc repesat reguest
conltrol, irrespective of the movement of the mobile
station, the transmission delay time of a packet increases
with movement of the mobile station because of increase
of transfer of the packet between base stations after the
20 data link transmission control. This increase of the
transmission delay time posed a problem of degradation of
throughput.
As described above, the data link transmission
control method in the conventional mobile communication

25 systems was ready for mobility of the mobile station by

the configuration wherein the single base station

(62]



of npbvenent of the npbile station into a cell of another base station,

but

had the probl em of degradation of 5 throughput due to the increase of the
transm ssion delay tinme. There is another known technique of providing a

line control station for control of retransm ssion separately fromthe

base stations in the nobile communi cation system 10 in order to reduce the

| oad on exchanges in the network (e.g., as also described in foregoing

Japanese Patent Application Laid-QOpen Gazette No. Hei.i0-136426). In this
however, a packet coning fromthe network first arrives at the
line controlpstfime] e dhea U5nki hezuont 6ok ost abindm opr odueEs. wireopy of

t he packet and delivers it to a packet-delivered rase station- The

t echni que,

packet - del | Véreduiase statriems Has eggiesitvedna roilgaukn desimatdarsi@base

station to transmt the packet, from the nobile station. Then the
packet - del i v & Ysen R0 Gitdid o et st atomtiatirera vl ase astatttiesn it sel f

should transmt the packet, based on the nentioned signal. Wwen the
packet - del i VxRl Baséismat i ot déreat nthes niedil etheo fhadessedetonni todfel f

should transmit the packet, it transmts the packet to the nobile station.
Wien fat thi $ugheut e tordirs iacr@aor 04 ihehé rpackets Sieeidedd oy t he
nobi |l e station, the nobile station sends a request for 6 retransm ssion of

t he packet\ﬁ¥FQhe base station to the Iline control station. Since the

packet was not

10

15

20

25

There is another known technique of providing a line
control station for control of reftransmission geparately
from the base stations in the mobile communication system
in order to reduce the load on exchanges in the nctwork
(e.g., as also described in foregoing Japanese Patent
2pplication Laid-Open Gazette No. Hei.10-136426).

In this technicque, however, a packet coming from the
network first arrives at the line contrcl station, and the
line control station produces z copy c¢f the packet and
delivers it to a packet-delivered base station. The
packet-delivered b se station has received a signal
designating a base staticn to transmit the packet, from
the mobile station. Then the packet-delivered base
station determines whether the base station itself should
transmit the packet, based on the mentioned signal. When
the packet~delivered base station determines that the
base station itself should transmit the packet, it
transmits the packet to the mobile station. When at this
time there occurs an error in the packet received by the

mobile station, the mobile station sends a regquest for



retransmtted fromthe base station, but was retransmtted fromthe |ine
control station as described 5 above, there was the problemthat the del ay
time increased for retransm ssion and the traffic volunme increased between
the line control station and the base station. On the other hand, the system
described in the foregoing Japanese Patent Application Laid-Open Gazette

10 No. Hei.10-136426 decreased the handover control anount but stil

required the tine of each handover and retransm ssion equivalent to or nore

t han that before t hus .rai si_ng, the problem of interruptian o

ot st | GheE TSR T B CTEES| RAEKAT O i b e EERM £ontHiSs been
acconpl i shed.in ordg rg soly ithe abo enErob%ﬁgs andkgg ObESCtn8E t he
pr esent inve%%PSn F_Ut6 grOV|8 Jatra |iRk™rTan ssbah ont'r8l HBthods,
nmobi | e comruni %ghg%i%¥%kpns ase g est%;ions, %%%Lle stations, npbile

station contro progranms, aﬁagconpu er - réadabl & reéﬁ?ﬁing EEdiaw%gpable of

decr easi ng tggt%gﬁgaqk%%gp@rgﬁJéﬁetﬂfﬁ%‘ﬁbn%x%ﬁPé%%tE%n.5@9&§S§§%%§8adapting

t hr oughput an nhance the perf or mance o the entire system

to m)gemsnt gf?obge t{?l)gfé %aszghgt Oc%l?f'rreetP rll%%g%rgﬁé éfﬁnaép{t\é%[et Dﬁc@ggggiipr obl ens,

a data link transnissi on contr od accor he "presen

inventimqingrdqg%féﬂghiééﬁéﬂi%ﬂénkﬁgnEE%ffgghgglgke increased

between the line control station and the base station.

On the other hand, the system described in the

foregoing Japanese Patent Application Laid-Open Gazette

10 No. Hei.1l0-136426 decreased the handover control amount

but still required the time of each' handover and

retransmission equivalent to or more than that before,

ﬁhus raising the problem of interruption  of
communication.

15 SUMMARY OF THE INVENTION

The present invention has been accomplished ih
order to solve the above problems and an object of the
present invention is to provide data link transmission
control methods, mobile communication systems, base

20 stations, mobile stations, mobile station control
programs, and computer-readable recording media capable
of decreasing the transmission delay time of a packet to
increase the throughput and enhance the performance of
the entire systemwhile adapting to movement of the mobile

25 station.

In order to solve the above problems, a data link



performng data |ink transm ssion control conprising automatic repeat
request control for 5 transm ssion/reception of a packet between a nobile
station and a plurality of base stations, wherein when during connection
with a first base station, the nobile station sends a request for
connection with a second base station to the first base station, the first
base station 10 transfers data link transm ssion control information to the
second base station. A nobile conmunication systemaccording to the present
i nvention i staznehikelcamuontat i omesygtcemacconpingi nigo a thebipeesémt i on and
a plurality of base 15 stations and configured to perform
transm ssi onimeerpt bonief ai dedemitingn tremeugls sl packet; roWree evodt € nobi | e
sLation conprises: nobile station transm ssion control neans for performng
data |link tpanSorsshgn ¢ondrdlirdonpressngsaivonmatontrepeatomeriestig 20
control for transm ssion/reception of a packet to or from the base station;
and connect i sutseguést neansceporti ssui ngegqacgequest fonteobnecti ofomith a
base station as a comrunicating station; wherein each the base station
conprbses: basenshatksonntyransepisisironocont r gladkesns beawe2m per froskdi g dat a
link transm ssion control conprising automatic repeat request control for
[l 8 transmksstbohr eaepta arilufala packetbage ok thitdomishe windxrd en when

during connection with a2 first base station, the mobile

station sends a request for connection with a second base

station to the first base station, the first base station

10 transfers dala link transmission control information to

the second base station.

A mobile communication system according to the
present invention is a mobile communication system
comprising a mobile station and & plurality of base

15 statlions and configured to - perform
transmission/reception of information through a packet,
wherein the mobile sbtation comprises: mobille station
transmission control means for performing data link

ransmission control comprising antomatic repeat request

20 control for transmission/reception of a packet to cr from
the base station; and connection request means for issuing
a request for connection with a base station as a
communicating station; wherein each the base station
comprises: base station transmission control means for

25 performing data 1link transmission control comprising

autcmatic repeat request control for




station; and transferring nmeans for transferring data |ink transm ssion
control information to a second base station, wherein when the base station
transm ssion 5 control neans receives a request for connection with a

second base station fromthe nobile station, the base station transm ssion
control neans nakes the transferring mneans transfer the data |link

transm ssion control information to the second base station. 10 A data |ink
transm ssion control apparatus according to the present invention is a data
i nk transnitsshenicentarol raper atus houmpeekan @ basérstathenmobol e
perform ng transm ssion/reception of information through a packet to or
from a nobi | etstapingn,amdnpresshigrriibot neesier fong trearsfdoring adsterring to
a second base station, data link transm ssion control infornmation about
data link tramnsi $sizorsiciornd T@b conpro$i ngfautmartdine ta epes¢corgqubstecontro
for transm ssion/reception of a packet; and base station transm ssion
control neansthirion20 wheneiecevheémg tha egpaest fbrtéonnectapsninsshonhe
second base station fromthe nobile station, making the transferring neans
transber thecdataolli mearansaissven acortnelsti Mcor rednimoec tbon heiskcand base
station. Since the technical idea is comopn to the invention 25 associated
with these dataohidnkbaganshisspon fcont ridle mebhod, simeliilesm,commeinbgati on
system and data link 9 transm ssion control apparatus, the operation and
ef f ect station transmission control means makes the transferring

means transfer the data 1link transmission control
information to the second base station.

10 A data 1ink transmission contrcl apparatus
according to the present inventien 1is a data link
transmission control apparatus mounted on z basé station
for performing btransmission/reception of infcormation

through a packet to or from a mobile station, comprising:

)

n

nsferring means for transferring tc a second base

+
LY

fm

station, data link transmission control information about

data link transmission control comprising automatic

repeat request control for transmission/reception of a

packet; and base station transmission centrol means for,

20 when receiving a request for connection with the second

base station from the mobile station, making the

transferring means transfer the data link transmission
control informazticn to the second base station.

Since the technical idea is common to the invention

25 assoclated with these data link transmission control

method, mobilile communication =ystem, and data link



will be described below on the basis of the invention
data link transm ssion control

associated with the
met hod. 5 The data |ink transn ssion control

met hod according to the present invention is a nethod of performng the
data link transm ssion control conprising the automatic repeat request
transm ssion/reception of a packet between the nobile station
and a plurality of base 10 stations. Wien the nobile station issues a

control for

request for

connection with a second base station during connection

first base statnemidsherd idosit mdserstzatdton, titansbers ttiher datdaelfifekt
transm ssion control infornation about the data |ink transm ssion control
conprising thkellS utésattthedpeatl owequestheobtrdls foof the invention
transm ssion/reception of the packet, to the second base station. This
causes the sesisalcidated | Wik H r ahem gaitan 1éait r okahphosgabnoncbathel

transferred between the base

control in 2f@cateer.dance with novenent of the nobile station, and the
base station succeeds to the data link transm ssion control to perform

retrafsm ssi on of Ghkydatpacket twiansmis siegatdore rack newhedgaeabrdkar t hi s
reason, when conpared wth the conventional 25 configuration wherein
base st ati onteont&nuoissdryt iperiarinm tibea datthdd ok geahsmbsgdrhedateol , t he
met hod 10 according to the present invention can avoid the increase

10

1=
e

20

link transmission control comprising the automatic repeat
request control for transmission/reception of a packet
between the mobile station and a plurality of base
stations. When the mobile station issues a request for
connection with a second base station during connection
with a first base station, the first base station
transfers the data link transmission control information
about the data link transmission control comprising the
autcomatic repeat request control for
transmission/reception of the packet, to the second base .
station. This causes the serial data link transmission
control information to be transferred between the base
stations performing the data link transmission coﬁtrol in
accordance with movement of the mobile station, and the
new base station succeeds to the data link transmission
control to perform retransmission of only a packet with
a negative acknowledgment.

For this reason, when compared with the conventional
configuration wherein onc base station continuously

performs the data link transmission control, the method

10

with a

stations performng the data Iink transm ssion

new

one



of the transm ssion delay tinme of packet due to the increase of transfer of
packet between base stations and thus can decrease the transm ssion del ay
time of packet 5 to increase the throughput and enhance the performance of
the entire systemwhile adapting to novenent of the nobile station. In the
data link transm ssion control nmethod according to the present invention as
descri bed above, the 10 first base station may transfer the data |ink
transm ssion control information to the second base station at the sane
timng as thectoadsher tbitrhegofsdiie ipacketi @ddreessed idothehentobate
station, to the second base station or may be transferred to the second
base stationcat thd i tragshbsdiibherdant afr anmteneoc £r aresfrert t doeng.of thée packet
addressed to the nobile station. Nanely, the nobile comunication system
according téntheapereséntrinyépti of psankbe conheguredssosthaiohbeand
transferring neans provided at the base stations also 20 transfers a packet
addressed tothhe nehi Hecstatsieothteo tirtad srsiecainth bdskagtathonoandathet base
station transm ssion control neans nakes the transferring nmeans transfer
the Hata |ink inmansasssion ontuglpinfaordrenhihemdeo thikepsecdondanbaser st ati on
at the timng identical with or different 25 fromthe transfer timng of the
packet addreskeceivitdesymn Weidteatdapttiag he rsecaneh base thkatolonle The dat a
link 11 transm ssion control apparatus according to the present

station.

In the data link transmission control method

according to the present invention as described above, the

10 first base station may transfer the data link transmission
control information to the second base station at the same

timing as the transfer timing of the packet addressed to

the mobile station, to the second base station or may be

transferred to the second base station at a tTiming

r

erent from

th

PRI
alxl

=
(@ x])

he transfer timing of the packet addressed
t¢c the mobile statiocn.

Namely, the mobile communication system according
to the present invention can be configured so that the
transferring means provided at the base stations also

20 transfers a packet addressed to the mobile station to the
second base station and the base station transmission
contrcl means makes the transferring means transfer the
data link transmission control information to the second
base station at lthe timing identical with or different

25 from the transfer timing of the packet addressed to the

mobile station to the second base station. The data link



invention can also be configured so that the transferring neans also
transfers a packet addressed to the nobile station to the second base
station and the base station 5 transni ssion control neans nakes the
transferring nmeans transfer the data |link transm ssion control information

to the second base station at the timng identical wth
the transfer timng of the packet addressed to the nobil
second base 10 station. The data |ink transm ssion contr

or different from
e station to the
ol net hod according

Co the presehtzharéntiion condesilr ayipamonis gredrdonghae thbheprebentirst
base station as an originating station for transfer receives a packet
addr essed t oltikenmobnl eastatsorhd S aafftigutrlissgtheansherttedns berhéngecond

base station the data |link transm ssion control infornmat
mobi | e st atipagner atlise packe: faddr esgedkar t hédnobskd tst

i on about the
dtheonmandleéhe data

link transm ssion control information on the basis of the request for
connecti on 28taitfihnt he $beosddoase bstsat i fiomarh® niobibesstatebnent he

first base station transfers the received packet to the

second base

stati bn. Thetmebisheé ssdmwmuriocdtiodn meystsemalkes diftd rgr 3ros Ther preseatnénvent i on

is also desirably configured so that when the base stati

on transm ssi on 25

control neansrprnoVededhat dehe Bas& dtramisonis Tieweicastzol packetmatdeessed to

the nobile station after having nade 12 the transferring neans transfer the
data |ink tc the second base station at the timing identical with

or different from the transfer timing of

the packet

addressed to the mobile station lto the second base

10 station.

The data link transmission control method according

1t
o

20

25

to the present invention is desirably configured so that
when the first base station as an originating station for
transfer receives a packet addressed to the mobile station
after having transferred to the second base station the
data link tTransmission control information about the
mobile station, or the packet addressed to the mobile
station and the data 1link transmission control
informaztion on the basis of the regquest for connection
with the second base station from the mobile station, the
first base station transfers the received packet to the
second base station. The mobile communication system
according to the present invention is also desirably
configured o that when the base station transmission
control means provided at the bése stations receives a

packet addressed to the mobile station after having made

12



transm ssion control information about the nobile station, or the packet
addressed to the nobile station and the data |ink transm ssion control
information to the second base 5 station on the basis of the request for
connection with the second base station fromthe nobile station, the base
station transm ssion control neans nmekes the transferring neans transfer
the received packet to the second base station. The data |ink transm ssion
control apparatus 10 according to the present invention is also desirably
configured sohthattwhenfé¢theibgse s¢abson transiessi dhe codirtal neank

recei ves a packet addressed to the nobile station after having nade the
transferri ngtmeassitsdnsf epntirhé tdafarhehkobrarset sdiconobditer stat ndoy mat i on.
about the 15 nobile station, or the packet addressed to the nobile station
and t he dat aoki ke tpzamsati ssicore cod tol thenfdrinhe i omwt ot keend ebendabase
station on the basis of the request for connection with the second base
station fromlinketmebsheésstiatn onnttrled baferskdtiicon tor dhenkssbon aserol 20
means nmekes the transferring neans transfer the received packet to the
secon@ base statiiom. ohnthki Hacdse,omidre aguacket audresseectbonhelnobil e
station is received at the first base station (the old base station) after
t he transferthe theosecumsle baset statiom t2% mbbddre beaperhecthy beaasferred
to the second base station and thus the handover of the data |ink

transm ssi onsti8icontrahsmanshenexecttet mmres sedurekiebet seehe thenpase

means transfer the received packet to the second base
station. The data link transmission control apparaltus
10 according to the present invention 1is also desirably
configured so that when the base station transmission
centrol means receives a packet addressed to the mobile
station after having made the transferring means transfer
the date link transmission confrol information about the

or the packet addressed tc the mcobkile
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station and the date link transmission contrel
information to the second base station on the basis of the
request for connection with the second base station from
the mobile station, the base station transmission control

20 means makes the transferring means transfer the received
packelb to the second base station.

In this case, when a packet addressed to the mobile
station is received at the first base station (the old base
station) after the transfer to the second base station,

25 it can be perfectly transferred to the second base station

and thus the handover of the data link transmission

13



stations, which can enhance reliability of the data link transm ssion
control. In the data link transm ssion control nethod 5 according to the
present invention, desirably, when the second :base station as a new base
station receives a packet addressed to the nobile station between a tine
imedi ately after the request for connection with the second base station
fromthe nobile station and a tine of reception 10 of the data |ink
transm ssion control information about the nobile station, or the packet
addr essed tocbhermibidss st adieomuiand hbecdakaulriaik thanssissilon oaser ol
information fromthe first base station, the second base station stores the
recei ved packettipna,meimcy ckn theatbenteilliebddrimyniodathendsyat #imRccor di ng
to the present invention, desirably, when the base station transni ssion
control neansrpnewiidedcat ddiethelse stations receives a packet addressed to
the nobile station between a tine imediately after the request for
connection with thenbaske20dstati binkramdhenirobibe stahtealandeahddne of
reception of the data link transm ssion control information about the
mobi | & st ati ancoedithe tpacket paddicessdddemttihen obé s eraklal i ¥heandheéhe data
link transm ssion control information froma base station previously
connect ed W kEBcahdtihes andiidtel &t aki ®9mew hesbastea siahimyrd ansa sstbatcont r ol
nmeans stores the received packet in a nmenory. In the data 14 link
transm ssi onacdntkeledapparted usbadeos tdetgohéhecen a time immediately
after the request for connection with the second base
station from the mobile station and a time of reception
10 of the data link transmission control information about
the mobile station, cr the packet addressed to the mobile
station and the data link transmission control
information from the first base station, the second base
station stores the received packet in @ memory. In the
15 moblle communication system according to the present
inventicon, desirably, when the base station transmission
control means provided at the base stations receives a
packelt addressed to the mobile station between z time
immediately after the request for connection with the base
20 station from the mobile station and a time of reception
of the data link transmission control information about
the mobile station, or The packet addressed to the mobile
station and the data 1link transmission control
information from a base station previously connected with

25 the mobile station, the base station transmission control

means stores the received packet in a memory. In the data

14



present invention, desirably, when the base station transm ssion control
means receives a packet addressed to the nobile station between a tine

i medi ately after the 5 request for connection with the base station

equi pped with the data link transm ssion control apparatus, fromthe
nobile station and a tinme of reception of the data link transm ssion
control information about the nobile station, or the packet addressed to
the nmobile station and the data 10 link transm ssion control information
froma base station previously connected with the nobile station, the base
station tran$ihksitorecont $ ol onear tstr esprheatesei v¥edor packettd nthenmenory
In this case, when the second base station as a new 15 base station

recei ves a packeeniddie¥srdied, t Resbbilb ey, stvdlten Wet weenet het &t hen

i medi ately after the connection request for connection with the second
base stationtfeoamishkéombphérsiantons arceheesiapackeateedpressedftohe data
link transm ssion control information about the nobile 20 station, or the
packet addr esbedmnbbi ke statilog stedtiesm and inhe rderdl 41nkytaEbsm s8Eon
control information fromthe first base station, the packet is stored in
the nénory wethest ber mprdistaratedidh the arosd didse statbped wibkr ef ore,
t he handover of data |link transm ssion control 25 can be perfornmed nore
securely bettkendelie d&@&fﬁﬁﬂﬂiW@SSthlchnﬁanleﬁmmﬂnﬁﬁﬂﬂar%ﬁ@@bthety of

data link 15 transm ssion contro
mobile station and a time of reception of the data link

transmissicn control information about the mobile station,
or the packet addressed to the mobile station and the data
10 link transmissicn control information from a base station
previously connected with the mobile station, the base
station transmissicn control means stores the received

packet in a memory.
In this cese, when the second base station as a new
15 base station recelves a packet addressed to the mobile
station between the time immediately after the connectiocon
request for connection with the second base station from
the mobile station‘and the time of reception of the data
link transmission control infermation azbout the mobile
20 station, or the packet addressed to the mobile station and
the data link transmission control information from the
first base station, the packet i1s stored in the memory
without being discarded at the second bease station.
Therefore, the handover of data link transmission control

25 can be performed more securely between the base stations,

which c¢an enhance the 1reliability of data 1link

15



In the data link transm ssion control nmethod according to the present
i nvention, desirably, when the second base station as a new base station
receives a repeat 5 request for retransm ssion of a packet fromthe nobile
station and has not received the packet addressed to the nobile station
fromthe first base station yet, the second base station transmts a
transfer request for, transfer of the packet addressed to the nobile
station, to the first 10 base station. In the nobile comunication system
accordi ng tottrhaspriesantn igwentdbn, desirably, when the base station
transm ssion control neans provided at the base stations receives a repeat
request for retrafdsn sbeondataa packettfapmmikheinbbi tensrafi omedhddhas 1,5
not received the packet addressed to the nobile station fromthe previously
connect ed basecstratiirgn tyetthe perdrseget  istadn oot r adssi s8bow, cehtnothaeans
transmts a transfer request for transfer of the packet addressed to the
nobi | e st at Eexontdobihe gravi @uslsya amwneeseds baseostaddaived m thpe20 dat a
link transm ssion control apparatus according to the present invention,
desirably, whmequkeld base rsitatdrosmis$sansnbssieopacdttr dlromeanse reckives a
repeat request for retransm ssion of a packet fromthe nobile station and
has not receitedd drhengatbket naddressetdetiothkepaobekeadtiakserd2b5cf tbm t he
previ ously connected base station yet, the base station transn ssion
control neanscbridrsaiatiantfarsftére 16 stelquestsfatrion aresf,ethef sehenpgacket
addressed to the nobile

base station transmits a transfer request fox transfer of

the packet addressed to the mobile station, to the first
10 base station. In the mobile communication system
according to the present invention, desirably, when the
base station transmission control means provided at the
base stations receives a repeat request for
retransmission of a packet from the mobile station and has
15 not recelved the packet addressed to the mobile station
from the previously connected base station yet, the base
station transmission control means transmits a2 traznsfer

request for transfer of the packet addressed to the mobile

4]

station, to the previously connected base station. In the
20 data link transmission control apparatus according to the

yresent invention, desirably, when the base station

+,

transmission control means receives a repeat request for
retransmission of a packet from the mobile station and has
not received the packet addressed to the mobile station
25 from the previously connected base station yet, the base

station transmission control means btransmits a ftransfer

16



station, to the previously connected base station. In this case, when the
second base station as a new base station receives a repeat request for
retransm ssion 5 of a packet fromthe nobile station but has not received

the racket addressed to the nobile station fromthe first

base station as

an old base station yet, the second base station transmts the transfer
request for transfer of the packet addressed to the nobile station, to the
first base 10 station, whereby the packet addressed to the nobile station
can be transferred quicker thereto and the processing speed for the
handover canrbquiesdr éaseltlans her eby thgcpeakieng: ddvee s hedughpite mpbiils not ed
herein that the present invention is not 15 |limted to the enbodi nents
wher ei n the paekéoraddredsed piavidies hpbrbenstaedobasrd ttatidata | i nk
transm ssion control information are sinultaneously transferred in the
handover process ofint heldataséi nkhéen ansei ssian tode ltafiomashe fiewst base
station to the second base station, 20 but can also be applied to

enbodi ment s bhsst epaksen teanster agipiduwsquNsielyy therdatmibenkn
transm ssion control nmethod according to the present invention may be
arranged so thiat whekethérbirshebmsbidrastehipraeckiitebasheotr eqaesvefior
connection wth the second base station from25 the nobile station, the
first base stati packe&nsflérsserbytothiee datial ld 9K athians firswi dhecdhrsol
information on the 17 nobile station and so that when the first base
station base station as an old base station yet, the second base

station transmits the transfer request for transfer of the

packet addressed to the mobile station, to the first base

10 station, whereby the packel addressed to the mobile

station can be transferred quickexr thereto and the

processing speed for the handover can be

thereby increasing the throughput.

increased,

It is noted herein that the present invention is not

15 limited to the embodiments wherein the packet addressed

to the mobile station and the data link transmissicn

control informetion are simultaneously transferred in the

handover process of the data link transmission control

from the first base station to the second base station,

20 but can also be applied to embodiments of

stepwise

transfer as follows. Namely, the data link transmission

control method according to the present invention may be

arranced so that when the first base station receives the

request for connection with the second base station from

25 the mobile station, the first base station transfers only

the data 1link transmission control information on the

17



receives the transfer request for transfer of the packet addressed to the
nobil e station, fromthe second base station, the first base station
transfers the packet 5 addressed to the nobile station, to the second base
station. The nobile comunication system according to the present invention
may al so be configured so that when the base station transm ssion control
nmeans provided at the base stations receives the request for connection
with the 10 second base station fromthe nobile station, the base station
transm ssion control neans nakes the transferring neans transfer only the
data |ink trBaSHlssisdrrtdonm rard Faf 6hadt WosTorkichel npbt | eageasi-afiand so

t hat when the base station transm ssion control neans receives the transfer
15 request f BECER&RST EReof rehe fgdckequsddr éssedred stties mdbithe rseeiton, from
the second base station, the base station transm ssion control neans nakes
t he transfer PRAgersass ta ripsf echiHe prcketonddEsssed o s¢eondbPpeest ati on
to the second base station. The data link transm ssion 20 control apparatus
accordi ng t osthéignesertei avartt oma sy Staltseohet tonsigusedxo pPhakelhen t he
base station transm ssion control neans receives the request for

conneét i on whREHTrERS eslecond Wasemsbat cors fatokphe tsobine ssimlibnbaske base
station transm ssion control nmeans 25 nakes the transferring neans transfer
only the dat&tkitAkn -t TarsArbdilenceBRtpsrcait aPor HEE o FFCAIHRLPBHId Ehst ati on

18 and so that when the base station transm ssion control .
present invention may also be configured so that when the

base station transmission control means provided at the
base stations receives the request for connection with the
10 second base station from the mobile station, the base
station transmission control means makes the transferring
means transfer only the data link transmission control
information on the mobile station and so that when the base
station transmission control means receives the transfer
15 request for transfer of the packet addressed to the mobile
station, from t@e second base staticn, the base station
transmission control means makes the transferring mezns
transfer the packet addressed to the mobile station, to
the second base station. The data link transmission
20 control apparatus according to the present invention may
also be configured so that when the base station
transmission ccontrol means receives the request for
connection with the second base station from the mobile
station, the base station transmission control means
25 makes the transferring means transfer only the data link

transmission control information on the mobile station



means receives the transfer request for transfer of the

packet addressed to

the nobile station, fromthe second base station, the base station

transm ssion control neans 5 nmakes the transferring neans transfer the
packet addressed to the nobile station, to the second base station. Wen

t he packet addressed to the nobile station is transferred fromthe first
base station to the second base 10 station on the basis of reception of the
transfer request for transfer of the packet addressed to the nobile station

fromthe secand bas&hsttatihom asha hese basetstat itornshricughon communetat i on
between the first base station and the second base station as descr
above, the hamgovercoblitBsdaha Itirak stheansmasoh oontroinsher bef ekleeut ed
nore securely. The packet transfer is desirably carried out either

packet unitspackeh bfidckssridt $oolita medily ditdtdiony dacdm packetcoBy

enabling the transfer in block units,

bed

in

it 20 becones feasible to inplenent

retransm ssiboasefstoad yon pltdok $awia htaedati veansknowtiedgeorhrobetewes t he

base stations and thus provide the advantage of capability of
packe® transt@kewgol bhe.

25 method of the present invention, desirably, a first base station

encapsul at esadfizedaed ltimktheansed b o tedntoro

packets that are transmtted, records

10

25

station.

When the packet addressed to the mobile station is

+
[

H

ansferred from the first base station to the second base
station on the basis of reception of the transfer request
for transfer of the packet addressed to the mobile station
from the second base station as a new base station through
communication between the first base station and the
second base station as described above, the handover of
date link ftransmission control can be executed more
securely.

The packet transfer is desirébly carried out either
in packet units or in block units cbteined by dividing each
packet. By enabling the transfer in block units, it
becomes feasible to implement retransmission of only
blocks with negative acknowledgement between the base
stations and thus provide the advantage of capability of
reducing the packet transfer volume.

Incidentally, in the data link transmission control
method of the present invention, desirably, a first base

station encapsulates the data link transmission control

19
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the total value of the length of the data link transm ssion control
information and the length of the packet that is transmtted, which
expresses the length of the 5 encapsul ated packet obtained by encapsul ati on,
in the. header of each encapsul ated packet, and transmts these
encapsul at ed packets, and, in cases where the |length obtained by
subtracting the I ength of the header of the encapsul ated packet fromthe
| engt h of the encapsul ated 10 packet that is recorded in the header of the
transm tted imhoapstlianesngackeradckaint téguakrect theshenget, afetheds
transmtted packet that is recorded in the header of the transmtted
packet, judgeBettaial velewcapsulatedgidckétishe ded acbhsk ructmesin tont @i ni ng
data link transmssion control 15 information. Furthernore, in the nobile
comuni cat i omesysténinformhd iprnesent thavéahigoh, oflesherabhgketheh&atabsni tting
means conprise encapsul ating nmeans for encapsulating the data Iink
transm ssi ontcanerdlk tiend, or malti on amdipres Fecketse20 tdragthar ectfr ansme t t ed,
encapsul ated packet transmtting neans for recording the total value of the
| ength of thencdpsalkitekl treamsnt sshdnivent iyl ¢méeopsairdhoand itrhethength of
each packet that is transmtted, which expresses the |ength of the
encapsul at edhpadket cfhakchs cobepisnéd ey 26 ardapsuidtiman st ¢ hehéeader  of
each encapsul at ed packet, and transmtting these encapsul ated packets, and
20 construct¢nmzapadgetgdmemmskehat podge ihatasks where the length
obtained by subtracting the length of the header of the
encapsulated packet from the length of the encapsulated
16 packet that is recorded in the header of the transmitted
encapsulated packet is not equal to the length of the
transmitted packet that is recorded in the header of the
transmitted packet, judges that the encapsulated packets
are constructed containing data link transmission control
15 information.
Furthermcre, in the mobile communication system of
the present invention, desirably, the transmitting means
comprise encapsulating means for encapsulating the data
1ink transmission control Iinformation and the packets
20 that are transmitted, encapsulated packelt transmitting
means for recording the total value of the length of the
data link transmission control information and the length
of each packet that is transmitted, which expresses the
length of the encapsulated packet that is obtained by

25 encapculation, in the header of each encapsulated packet,

and transmitting these encapsulated packets, and

20



encapsul at ed packets are constructed containing data link transm ssion
control information in cases where the |ength obtained by subtracting the
| ength of the header 5 of the encapsul ated packet fromthe I ength of the
encapsul at ed packet that is recorded in the header of the transmtted
encapsul at ed packet is not equal to the length of the transmtted packet
that is recorded in the header of the transmtted packet. 10 Furthernore,
in the data link transm ssion control apparatus of the present invention,
desirably, tdmstrmarsionti ngdoans corphisse Emcapsdhatgeng tkahs fidre
encapsul ating the data |ink transm ssion control information and the
packet s t haterarap $u babsed tHaarke b aemcapsakatied egacketat nangnil4 t& g mkeans f or
recording the total value of the length of the data Iink transm ssion
control infdmatsmisandnt hentengt hinfoemehipackiet thaksi sshéransriid ed,

whi ch expresses the length of the encapsul ated packet that is obtained by
encapsul ati drgngth 2tbthenbdéader sobteachiencapsullahed hpadkdathe dredider
transmtting these encapsul ated packets, and construction judging neans

t hat 3 udge tdfat thie encapsullatted packétes afeomconker utérdtbontfi fibreg dat a
link transm ssion control information in cases where the | ength obtained by
25 subtract isngradweul #hgd lpafk ¢ heheader rekotthied tanshetheaddeenchphd at ed
packet fromthe length of the encapsulated 21 packet that is recorded in

t he header dfrarenentepsulcdmesilated packel 1s not equal to the length

of the transmitted packet that is recorded in the header
of the transmitted packet.

10 Furthermore, in the data link transmission control
apparatus of the present invention, desirably, the
transmitting means comprise encapsulating means for
encapsulating the data 1link transmission control
information and the packets that are transmitted,

encapsulated packet transmitting means for recocrding the

P—J
i

total value cf the length of the data link transmission
control informatiocn and the length of each packet that is
transmitted, which expresses the length oI the
encapsulated packet that is obtained by encapsulation, in
20 the header of each encapsulated packet, and transmitting
these encapsulated packets, and construction judging
means that Jjudge that the encapsulated packets are
constructed containing data link transmission control

information in cases where the length obtzined by

N
(@

subtracting the length of the header of the transmitted

encapsulated packet from the length of the encapsulated
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packet is not equal to the length of the transmtted packet that is
recorded in the header of the transmtted packet. In these inventions, it
can be reliably judged in 5 the first base station whether or not an
encapsul ated packet that has been transmtted contains data |ink
transm ssion control information, so that control can be snoothly perforned
on the basis of the data link transm ssion control information. 10
Incidentally, the present invention also permts enploynent of enbodi nents
wher ei n t hephase statitons pecdodatingn tites datzaidd vl thansencsskanatedt r ol
transmts to the nobile station, control base station identification
i nf or mat i onphatkddéntidti eatizdntoftidechasd 45 Hattiremspertftardpagkehe dat a
link transm ssion control, instead of the data |ink transm ssion control
i nformat i onthianekyrecacdded 1nnkhé ransiassifonheontreakmittthedpaagear.di ng to
the present invention is a data link 20 transm ssion control method of
perform ng data | Imk thearsiinsindn @ont rot conpbe Stagiablgmtdgedepaat
request control for transm ssion/reception of a packet between a nobile
statison andtaeplfiredityast base istratwipmshemhereinot aaaspcabatilaneder f or m ng
the data link transm ssion 25 control transmts to the nobile station,
control, bagpecksttat thati dend i bieeat | baahahatmad orofiosinderddtfd cath@n of 22
t he base station performng the data |ink transm ssion

transmission control informaticn, so that control can be

smoothly performed on the basis of the data 1link
transmission control information.
10 Incidentally, the present invention also permits

<~

employment of embodiments wherein the base station
performing the data link transmission control ftransmits
to the mobile station, control base station -
identification information for identificatiocn of the base
15 station performing the data link transmission control,
instead of the data 1link transmission control
information.
Namely, & data link transmission control method

o+

according to the present invention 1s a data 1link
20 transmission control method of performing data link
transmission control comprising automatic repeat request
control for transmission/reception of a packet between a
mobile station and a plurality of base stations, wherein
a base station performing the data link transmission

25 control transmits to the mobile station, control base

station identification information for identification of

22



control, instead of data |ink transm ssion control information, and wherein
the nobile station identifies the base station performng the data |ink
transm ssion 5 control, based or. 'the control base station identification
information. A nobile comuni cation system according to the present
invention is a nobile comuni cation system conprising a nobile station and
a plurality of base |10 stations and configured to perform

transm ssion/reception of information through a packet, wherein each the
base stationtgenpeksestahdse Jatfonmitigabhgl gsitan 1o rota neanss fof
performng data link transm ssion control conprising automatic repeat
request 15 coohtoblforitgaasd ssfonlatecepiilon faresipbekednt ac@ttfslom the
nme ile station; and transmtting neans for transmtting to the nobile
station, conindbrhaseost attingn whalenin fticat nopiilef ermatiicon fdent detdd fi cati on
of the base station performng the data |link transm ssion control, 20

i nstead of daha bhek bransminsontoantiel thef defat ildmk t@nthahieseion t he
nobil e station conprises: nobile station transm ssion control neans for
identbfyi ng thetbase bsiadicontper tonarng bHhee datat 1 dmki dgranisi sstt iodn cont r ol
based on the control base station identification 25 information, and
perform ng dat@okinakibhansm ssion control conprising automatic repeat
request control for 23 transm ssion/reception. of a packet to or fromthe
base A mobile ccommunication system according to the

present invention is a mobile communication system

comprising a mobile station and a plurality of base

o]
(@]

stations and configured to perform
transmissiqn/reception of infermation through a packet,
wherein each the base station comprises: base station
transmission control means for performing data link
transmission control comprising automatic repeat request

-

for transmissicn/

p-nt

15 contro

H

eception of a packet to or from
the mobile station; and transmitting means for
transmitting to the mobile station, control base station
identification information for identification of the base
station performing the data link transmission control,
20 instead of data link transmission éontrol information;
and wherein the mobile station comprises: mobile station
transmission control means for identifying the base
station performing the data link transmission control,

I based on Tthe control base station identification

[\]
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information, and performing data 1link transmission

control compriging automatic repeat request control for

23



station; and connection request neans for issuing a request for connection
wWth a base station as a comrunicating station. 5 A data |link transm ssion
control apparatus according to the present invention is a data |link
transm ssi on control apparatus nounted on a base station for performng
transm ssion/reception of information through a packet to or froma nobile
station, conprising: 10 base station transm ssion control neans for
performng data link transm ssion control conprising automatic repeat
request conttoin$oistiangmesspdnoneceptd apaofed tpacketfrtom drhd rimans ¢ he
nmobil e station; and transmtting nmeans for transmtting to the nobile
station, conttotibase &bl staninectident regtaticomeafior fatyi ohsforng a
identification of the base staticn performng the data |ink transm ssion
control, insteadesnt dita | cokntecansm ssildhm cent belse | iflorhedn ores |la this
case, the base station performng the data 20 |link transm ssion control
transmts tocedtreunpbilénst atiadnont.he control base station identification
information for identification of the base station perform ng the data
link $ransm ssi on Zontirtk, ilistieadtofntihe sddtoan | | oknttoansmms matweoHnt r ol
information, whereby the nobile 25 station can identify the base station
perform ng tdecdatangl itk thtensmirssieon camvesltidrased oa tdetsontimk base
24 station identification information. This permts the
transmission control apparatus mounted on a base station
for performing transmission/reception of information
through a packet to or from a mobile station, comprising:
10 base station transmission control means for performing
data link transmission control comprising -automatic
repeat request cenlrol for transmission/reception of a
packet to or from the mobile station; and transmitting
means for transmitting to the mobile station, control base
15 station identification information for identification of
the base station performing the data link transmission
contrel, imnstead of data link transmission control
information.
In this case, the base station performing the data
20 1ink transmission control transmits to the mobile station
the control bazse station identification information for
identification of the base station performing the data
link transmission control, instead of the data 1link
transmission control information, whereby the mobile

25 station can identify the base station performing the data

link transmission control, based on the control base

24



nmobile station to performthe data |ink transm ssion control conprising the
automatic repeat request control for transm ssion/reception of packet
(e.g., a connection 5 request for connection with a new base station or .the
like) wth respect to the base station performng the data |ink

transm ssion control. Wen the nobile station and the base station perform
the data link transm ssion control using the control base station
identification information 10 instead of the data link transm ssion control
i nformati on siatidmnsiveyt ittheadaten vohfioemet icant r oThiaf pematiiten the
transmtted and received can be reduced, so as to decrease the traffic

vol ume of t heohelswrskcatlinel deat @lednfonm the datta | 1hkkt ra@smmsiss oiwrcont r ol
15 nmethod of the present invention, desirably, the base station

encapsul at escaiiercbntemprbasegstati entomdéntd friepatatorr donfesrmatdrdinraind t he
packets that are transmtted, records the total value of the length of the
control basefst atraomsndent ofiy zcatepnibnf of michatanel. ¢ he 2@ drerggttit.aaf each
packet that is transmtted, which expresses the length of the encapsul ated
packet obt aimegudyt fencapsokattiiom wiibhhtheehweadee swifateboh centhpsul kat)ed
packet, and transmts these encapsul ated packets, and, in cases where the
| engt h obt aivneldh bye st it dot ithg bheel ehgthoofpehEo2Bihgatee dfté heink
encapsul at ed packet fromthe Iength of the encapsul ated packet that is
recorded i n tten$readeronf cohé rodansiittdredtlencapsil at edapacketarids it equal
to the length of the transmtted packet that is recorded in the header

base station perform the data link transmission control
using the control base station identificetion information
10 instead of the data link transmission control information
in this way, the data wvolume of contrel information
transmitted and received can be reduced, so as to decrease

the traffic volume of the network.
Tncidentally, in the data link transmission control
15 method of tThe present invention, desirably, the base
station encapsulates the control base station
identification information =and the packets that are
fransmitted, records the total value of the length of the
control base station identification information and the
20 length of each packet that is transmitted, which expresses
the length of the encapsulated packet obtained by
encapsulation, in the header of each encapsulated packet,
and transmits these encapsulated packets, and, 1in cases
where the length obtained by subtracting the length of the

25 header of the encapsulated packet from the length of the

encapsulated packet that is recorded in the header of the

25



of the transmtted packet, judges that the encapsul ated packets are
constructed contai ning control base station 5 identification information.
Furthernore, in the nobile communication systemof the present invention,
desirably, the transmtting nmeans conprise encapsul ating neans for
encapsul ating the control base station identification information and the
10 packet that is transmtted, encapsul ated packet transmtting neans for
recording the total value of the Ilength of the control base station

identificatigpnanknfioreet éepzppdibhed gagkbr ofs hbe Packet:d hak isngth
transmtted, which expresses the length of the i5 encapsul ated packet that

i s obtained by ensapsishehi@fedi Packbe hradersofceache@NcAPSHE at €sdpacket ,
and transmtting these encapsul ated packets, and construction judging

neans that jgdgenthatzhbeieneappulatad packals @if aNddMet ¢l £eagai ni ng
control base station 20 identification information in cases where the length

obt ai ned by subkeastbng theskengtkpi-dhe ihgadercofttde pencapsut ated packet
fromthe length of the encapsul ated packet that is recorded in the header

of the transpithedriencapsuliatedmacket. is not equal to the Iength of the 25
transmtted packet that is recorded in the header of the transmtted

packet. 26 Furtherperehciriothe datenkimkslTanssissh 08a€08h! st 8RpaF at us of
the present invention, desirably, the
the present invention, desirably, the transmitbting means
comprise encapsulating means for encapsulating the
control base station identification information and the
10 packet that 1s transmitted, encapsulated packet
transmitting means for recording the total value of the
length of the control base station identification
information and the length of the packet that is
transmitted, which expresses the length of the
15 encapsulated packet that is obtained by encapsulation, in
the header of each encapsulated packet, and transmitting
these encapsulated packets, zand construction Jjudging
means that Jjudge that the encapsulated packets are
constructed containing coentrol base station
20 identification information in cases where - the length
obtained by subtracting the length of the header of the
encapsulated packet from the length of the encapsulated
packet that is recorded in the header of the transmitted
encapsulated packel 1s not equal to the length of the

25 transmitted packet that is rccorded in the header of the

transmitted packet.



transmtting neans conpri se encapsul ati ng neans for encapsul ating the
control base station identification S information and the packet that is
transmtted, encapsul ated packet transmtting nmeans for recording the
total value of the length of the control base station identification
information-and the length of the packet that is transmtted, which
expresses the length of the 10 encapsul at ed packet that is obtained by
encapsul ation, in the header of each encapsul ated packet, and transmtting
these encapsul at egpaghket:srand ;censt ekl QAnkUAILAGN I FRARS: LhRat doudge that
t he encapsul ated packets are constructed containing control base station 15
i dentificatiQhdrHQidmidon e caseswrer enthe tliengt hqcehtained byhe
subtracting the length of the header of the encapsul ated packet fromthe

l'ength of the £neansul @ ethe PackelfNalsd S KRR H thd he ligadersogf the
transmtted encapsul ated packet is not equal to the length of the 20

transm tted packes,; thatyd sthecordad dn the=headsr; &f thenthkansmitied ,
packet. In these inventions, it can be reliably judged in the base station

whet her Or'%ﬂf&ﬁhéﬂ&ﬁpsuﬁﬁgedﬂ%@”ﬁ%ack@@t Q%%ﬁbe%&str@@§ﬁ%hﬁ%@e@9”tai“S
control base station 25 identification information, so that control can be

smoot hly perdQr-amd; 100 4§ LSS 19 e GO & A NAS T 2 ¢ 1A the
identification i'nformation. In order to achieve the abovenenti oned object,
the tokal value of the length of the contreol base station
identification information and the length of the packet
that is transmitted, which expresses the length of the
10 encapsulated packet that 1s obtalined by encapsulatioen, in
the header of each encapsulated packet, and transmitting
these encapsulated packets, and construction Judging

means that Jjudge that the encapsulated packeits are

constructed containing control base station

)
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identification information inm cases where the lenogth

obtained by subtracting the length of the header of the

encapsulated packet from the length cf the encapsulated

packet that is recorded in the header of the transmitted

encapsulated packét is not egual to the length of the

20 transmitted packet that is recorded in the header of the
transmitted packet.

In these inVenfions, it can be reliably judged in
the base station whether or not an encapsulated vacket
that has been transmiitted contalns contrel base station

25 identification information, so that control can be

smoothly performed on the basigs of the contrecl base
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data link transm ssion control nmethod of the present invention is a data
link transm ssion control method of 5 performng data |ink transm ssion
control conprising automatic repeat request control for
transm ssion/reception of a packet between a nobile station and a plurality
of base stations, wherein a first base station stores and nmakes a copy of.
packet in which 10 identification information specifying the packet has been
added to packet addressed to the nobile station, wherein the first base
station delivers the packet copy to a second base station, wherein the
second base stathiiom Stdwres: f:hest deti vefednpatket copy, and wherein one or
nore base 15 stations conprising the first base station transmt to the
nobi |l e station thelIpasketratcompahted byetdicoverdenti.bredt conenfothati on, or
the delivered packet copy. Specifically, in this method, a first base
station outcdaftaa pinik akkbysef sadse stahioos stadtesi and rakescacsopy 20
packet in which identification information (e. a., tentative nunbers,
| etters, synhekbenancgort ratizans ik thejnamsietk 1on spest fy1thetpaaker has
been added to packet addressed to the nobile station, and delivers the
packett to tpergoherinkasesstations. thuntsharsmire tontegar dedmot heizd packet
to which this identification information is added, the first base station
may al so addai:dentitfiiccat i onreg8aitnf or mtkonek@ the paekekroiltsel f, fand may
al so receive the packet to which identification information has been added
transmission/reception of a packet between a mobile

station and a plurality of base stations, wherein a first

base station stores and makes a copy of packet in which

10 identification informaticn specifying the packet has been
added to packet addressed to the mobile station, wherein

the first base gtation delivers the packet copy to a second

base station, wherein the second base station stores the
delivered packet copy, and wherein one or more base

15 stations comprising the first base station transmit to the
mobile station  the packet accompanied by the
identification information, or the delivered packet copyv.
Specifically, in this method, a first base station
out of a plurality of base stations stores and makes a copy -

20 packet in which identification information (e. g.,
tentative numbers, letters, symbols or combinations of

the) used fo specify the packel has been added to packet
addressed to the Iﬁobile station, and delivers the packet

£0 the cther base stations. Furthermore, in regard to the

25 packet to which this identification information is added,

the first base station may alsc add identification
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bef orehand from ot her base stations. Furthernore, the other base stations
store the 5 delivered packet. Afterward, one or nore base stations
conprising the first base station transmt the packet to which
identification has been added or the delivered packet to the nobile
station. Thus, since packet can be stored in the respective base stations
W thout providing 10 a circuit control station that perforns packet delivery
separately fromthe base stations; and since one or nore base stations
transmt packéfargateomspi tee ftation ltekd L.t paffiey Wilae necrd veetdr k can
be reduced, and_ throughput can be increased by shortening the 15

transni ssi onPdelkai Epnehbeh tifergakkietat son tifmsho mikae 1 grehfasr haneeaddedhe
overall system can be iqproved. In order to acconplish the above object, a
data transmesdiogieheet riglome? Hoe- deedr dfhgtienshe present invention is a
data link transm ssion control nmethod of 20 perform ng data |ink '
transm ssi on contr &lirEbepriogieng that eifdtd bepeatstalguust sénteol Lier

transm ssion/reception of a packet between a nobile station and a plurality
of bade st at ideds vonsst @arketfi r Aty &t Atvreadure das patketlawer essed
to the nobile 25 station, identification information for specifying the
packet,. whercelprittarid téte BasetsbasicoAtetbpastrhaspatkbne pocketonpani ed by
the identification informati on, and nakes a copy of the packet, wherein the
first base swhtlicdn rdentification has been added or the delivered

packel To the mobile station. Thus, since packet can be
stored in the respective base stations without providing
10 a circuit control station that performs packet delivery
separately from the base stations, and since one or more
base stations tran'smit packet to the mobile station, the

traffic within the network can be reduced, and ithe

it

throughput can be increased by shortening +he

15 transmission delay ftime of the packet, so that the
performance of the overall system can be improved,

In order to accomplish the above object, a data Llink

‘transmissicn control method according to the present

invention is a data iink transmission control method of

20 performing data link transmission contrcl comprising

automatic repeat request control for

transmission/reception of a packet between a mobile

station and a plurality of base stations, wherein a first

base station adds to a packet addressed To the mobiie

25 station, identification information for specifying the

packeil, wherein The first base station stores the packet
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delivers the packet copy to a second base station, wherein the second base
station stores the delivered packet copy, 5 and wherein one or nore base
stations conprising the first base station transmt to the nobile station

t he packet acconpanied by the identification information, or the delivered
packet copy. Nanely, in this nethod, a first base station out of 10 a
plurality of base stations adds to a packet addressed to the nobile
station, the identification information for specifying the packet (e.g., a
uni que nunbearcohagradteer by shabdiienvl fcoahinat infcpfnathese) andtmaksst he
packet to which the identification information is added, nmakes a 15 copy of
t he packet, anaogel ivérshehegaokiet wbhpyetino ahsefondtbadssestatabhonThen the
second base station stores the delivered packet copy. After that, one or
nore base statiorssconpro=stigt tdeef tbsd drasendbatsicontttdnam wheéheinpacket
acconpani ed by the identification information or 20 the delivered packet
copy to the hbbitecstdtvare sSizicern edelrdasecstiatiorretioreskehecpagket and
one or nore base stations transmt the packet to the nobile station wthout
provi di ng anaexdtwlaetéehe cwontrahe st dtd on sfrart ideld verp rdfs impacket fsepar at el y
fromthe base stations as described 25 above, the traffic volune can be
reduced i n thespeewartk onandtarenitr ansnitksi onbdékay Hatneof tipacketkean be
reduced, 30 which can increase the throughput and enhance the perfornmance
of the entirecsyspemied by the I1dentification informaticn, or the

delivered packet copy.
Namely, in this method, a first base station out of
“iO a pluraelity of base stations adds to a packet addressed
to the mobile station, the identificalion information for
specifying the packet (e.g., a unigue number, character,
symbol, or combination of these), stores the packet to
which the identificetion informaticon is added, makes a
15 copy of the packet, and delivers the packet copy tec =z
second base station. Then the second base station stores
the delivered packet copy. After that, one or more base
stations comprising the first base station transmil the
packet accompanied by the identification information or
20 the delivered packet copy to the mpbile staticon. Since
each base staticon stores the packet and one or more base
stations transmit.the]packet to the mobile station without
providing an extra line contrel station for delivery of

packet separately from the base stations as described

2
{n

akove, the traffic volume can be reduced in the network

and the transmission delay Time of packet can be reduced,
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In the data link transm ssion control nmethod according to the present

i nvention, desirably, the base 5 stations (conprising the first base
station and the second base station) perform deleting the packet on the
basis of a tinmeout of a tinmer, for the packet; deleting the packet on the
basis of a notification that a packet identical with the packet has arrived
at the nobile station; or, on the 10 basis of a notification of
identification information for specifying a packet to be del eted, deleting
t he packet eaterdspeadi ngnteetBe i dratifheatyhpuinfendat&éonandhi sthean
facilitate the process of deleting the packet under storage at the base
stations. 15pkmfbhimsneasef desd rabl yre whestéhe first base station notifies
t he second base station of the identification information for specifying

the packet to be dehetede tdietafiYsikbasesdmitoncenploOysrone wéthod
conbination of two or nore nmethods selected froma first nethod of

provi ding a 20chetiikicCati @heOh richeritdeantvidiicali onid af 519By | oPhevesystine a
packet is deleted, a second nethod of providing a notification of

i dent &6f i cati enzinbermatb@pr 0F i agpack et r debakedst @sioh mral phedeéesftned
time, and a third nmethod of, upon deletion of a specific packet determ ned

based 25 on Bzpeedehernineqeiriflcam Praalicdi gy aiwtpddieat i O Ohe basis
identification information of the packet. 31 in the data |ink transm ssion
control nethed a adericding it tike presefte igianit oReldesinabhy, cybeatt he
on the basis of a notification that a packet identical with
the packet hags arrived at the mobile station; or, on the
10 basis of 2 notification of identification information for
specifying a packet to be deletfed, deleting the packet
corresponding to the identification informzticon. This
can facilitate the process of deleting the packet under
storage a2t the base stations.
15 In this case, desirably, when the first base staticn
. notifies the second base station of the identification
information for specifying the packet to ke deleted, the
first base station empleoys one or a combinaticn of two or
more methods selected from a first method of providing a
20 notificatlion of the identification informnation every time
a packet is deleted, a second method of providing a
notifiéation of identification information of a packet
deleted last In a predetermined time, and a third method
of, upon deleticn of a specific packet determined based
25 on a predetermined rule, providing a notification of

identification information of the packet.
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first base station receives a request fromthe nobile station that a new
base station should be designated as 5 a packet-delivered base station, the
first base station nmakes a copy of the packet acconpani ed by the
identification information under storage at the first base station, and
delivers the packet copy to the new base station. This permts the new base
station to acquire the 10 packet with the identification information stored
at the first base station and thus to operate as a packet-delivered base
station according to ﬁ:&f request . fromthe nmobile station. In the data |ink
transnissi on cont rot Ehodi% 5 doddr ditF@ e P es@rﬁtq%eﬁ‘ﬁ@?ﬁg

desirably, when the secopd base station receives, a est %#g nobi | e

h t re from
station thaIaT%%rgéE%nHObggﬁ EFEF?Bﬁ %HB&P&lﬁ@*eﬂﬁﬁﬁﬁ§¥ ¥r gMReR
packet - del i ver ed, base stations, the second base station del etes fhe packet
copy addr es§§dr?5 ﬁéer’rﬁgﬁtel% 5t af+ BRSuRdere Bt laghr gt Fﬁ‘@ Mbase
station. in this, configuration, the base station excluded fromthe
packet - del i Vit BASENSTaFi BRY BEFEt 8§ 2ERETPALRE T iRy TSRS 3% the
nobi |l e station under storage, whereby unnecessary packets can be quickly
di scat ded. TEheP%@E%Jﬁag‘?glﬁﬁ’s'@dspétsieoﬁtﬁﬁﬁ*ol;’)’e Hged t gmrsé’ceﬁ LYHe request

for the excl ulgion fromthe mobil e station, directhx fromthe 32 nobile
station or W& ¢he fir&PHasecst atPén. PaThSe dAFSCTPARIERandM sstioh cont rol

met hod , A . . : .
identification information under storage at the first
base station, and delivers the packet copy to the new base
station. This permits the new base station to acquire the

-10 packet with the identification information stored at the
first base station and thus to operate as a
packet-delivered base station according to the request
from the mobile station.

In the data link transmission control method

15 according to the present inventicn, desirably, when the
second base sTation receives a request from the mobile
station that the second base station should be excluded
from packet-delivered base stations, the second base
station deletes the packel copy addressed teo the mobile

20 station under storags at the second base station. In this
configuration, the base station excluded from the
packet-~delivered base stations deletes the packet copy
addressed to the mobile station under storage, whereby
unnecessary packets cazn be quickly discarded. The second

25 base station may be arranged to receive the request for

the exclusion from the merile station, directly from the
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according to the present invention, desirably, when the first base station,
the second base station, or both of 5 these receive and store a packet
addressed to the nobile station, the base stations send a notification of
storage of the packet to the nobile station; after reception of the
notification, the nobile station selects one base station out of the base
stations having provided the 10 notification and issues a request for
transm ssion of the packet to the base station; and the base station
receiving tingbibguesttioansm wvsat lidepdcketl. Nenelytanodnonly the first
base station, but also the second base station store the packet addressed
to the nobil e statlimn tared tdhesadenkd s$tamisonsssiend tdvertnatl f ineethoah of
storage of the packet to the nobile station, whereby the transm ssion of
the packet docdhéinobtbetstapionens Lnpkementeddesdmadrier bagen sitat i on
sel ected and requested to transmt the packet by the nobile station. 20 In
this case, desizabbysewheatibe,fihst shasedsbatieos:athhe:,secondthhaset st ati on,
or both of these receive the transm ssion request fromthe nobile station
whil €5 storittgese pteral veyaod packets eddres setitar 442 obite metidtd on, the
base stations transmt the packets to the 25 nobile station and notify the
nobi | e st at ieoicost driagéasef sthe iplnr akntlyz ofo tpatket 51 addressed-a9: t he
nobile 33 station. This makes it feasible to notify the nobile station of
storage of patckigts pogetheroandethebeby seduden; after reception of
the notification, the moblle station selects cne base
station out of the base staticns having provided the
10 notification and ilssuss a request for transmissicn of the
packet To the base station; and the base station receiving
the reguest transmits the packct. Namely, not only the
first base station, but also the second base station store
the packet addressed to the mobile station and the base
15 staticns send the notification of sterage of the packet
to the mobile station, whereby the transmission of the
packet to the mobile stetion is implemented from one base
station selected and requested to transmit the packet by
the mobile station.
20 In this case, desirably, when the first base station,
the second base station, or both of these receive the
transmission request <rom the mobile station while
storing a pluralifty of packets addressed to the mobile
station, the base stations transmit the packets to the
25 mobile station and notify the mobile station of storage

cf the plurality of packets addressed tc the mnobile
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the |l oad of the notification process. For exanple, a conceivabl e enbodi nent
is such that the nobile station is 5 notified of existence of subsequent
packets to a packet transmtted fromthe base station in the piggyback
system In the data link transm ssion control method according to the
present invention, desirably, when the nobile station changes a base
station desired to transmt 10 a packet addressed to the nobile station
itself, the nobile station notifies an original base station before the
change of discontinuation of subsequent transm ssion and sends to a new
base stations@fiteent he Tthanges kas r equéstzsifdre transot ssyorihef neciphloket
addressed to the nobile 15 station itself and identification information of
the first packeionfof siransmm tifedaokpéest toyathhirsamethiodr ebhereduce
communi cation is interrupted with the old base station before the change
and the packigtiet tangnmcdsitdre frotifheaheéwn RasecHsat i oAcaf kerarpie ,change to
the nobile station is 20 restarted fromthe packet corresponding to the
identificatiomiefoshhti atbofihbetfis stugackett ohethebileansatibed 0bj ect
according to the request fromthe nobile station, whereby the old base
stati®n can mhetifiedtbfyeehabhgedet o ft bebgewuease petcidd ton tdesd ek jar 25
transmt the packet addressed to the nobile station. |In the data |ink
t ransm ssi ont congm bt © adt fuodn t34 aseseorsiaiyi ¢10 inheh preseni hnkentd o .
desirably, the nobile station nmeasures receiving qualities of signals

In the data 1link transmission conitrol method

according to the present invention, desirably, when the
mobile station changes a base station desired to transmit
10 a2 packet addressed toc the mobile station itself, the
mobile station notifies an original base station before
thé change of discontinuation ¢of subsequent transmission
and sends to a new base station after the change, a request
for transmission of a packet addressed to the mobile
15 station itself and identification information of the
first packet of a transmitted obiect. In this methced, the
communication is interrupted with the old base station
before the change and the packet transmission from the new
base station/after the change to the mobile station is
20 restarted <from the packet corresponding to  the
identification informatien of the first packet of the
fransmitted object according to the request from the
mobile station, whereby the o¢ld base station can be
smoothly changed to the new base station desired to -

25 transmit the packet addressed to the mebile station.

In the desta link transmission control method
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transmtted froma plurality of base stations; the nobile station selects a
first base station desired to transmt 5 a packet addressed to the nobile
station itself, based on the receiving qualities for the respective base
stations; and the nobile station sends a request for transm ssion of the
packet addressed to the nobile station itself, to the first base station
thus selected. This nakes it 10 feasible, for exanple, to select a base
station with the highest receiving quality as the first base station and

thus i npl enepkcbhe ihigansmiss ipeofnpaekeh firem tke irse)iect edebaseistation to
the nobile station in a good condition. 15 In the data Iink transm ssion

control methed:ataeeor dhdgstieekhe prespning nVQ%ﬂdail(ll‘tié@Si bxbl ysihe18Dbil e
station neasures receiving qualities of signals transmtted froma

plurality of sbasenStalddoRgont B NPbL1 Bry YALA@R sekeclnsd theshobase station
desired to transmt 20 a packet addressed to the nobile station itself,

based on therpegehvkbycaual bt Fesstorathesfgspestivg;ibagerstatiopgit the
mobil e station notifies the first base station thus selected, of the

recei yi ng qual phérstfpiatdeseespeatia ackhase sshaticons skasedhar tihen
receiving qualities for the 25 respective base stations, the first base

station detenBi pes={vingaghaof+ihe Rihencbasepstativensavwbesherians 35 packet
to be delivered fromthe first base station is to be transmtted to the
nmobi | e stati gAd and hbeifkr st=Rds8 sends a request for transmission
of the pzckelt addressed to the mobile station itself, to
|;; '“: the first base station thus selected. This makes it
”10 feasible, for example, To select a baée station with the
highest receiving guality as the first base station and
thus implement The =ITransmission of packet from ﬁhe
selected base station to the mobile station in a good
condition.

15 In the data link transmission contrel method
according te the present inventicn, desirably, the mobile
station measures receiving qualities of signals
transmitted from a plurality of base stations, the mobile
station selecis a first base station desired to transmit

20 a packet addressed to the mobile stationvitself, based on
the receiving gqualities for the respective base stations;
the mobile station notifies the first base station thus
seleéted, of the receiving gqualities for the respective
base stations; based on the receiving qualities for the

25 respective base stations, the first Dbase station

determines for =ach of the other base stations whether a



station provides instructions of transm ssion operation based on the result
of the determ nation, to the other base 5 stations. This permts the other
base stations to properly performthe transm ssion operation or
transm ssi on avoi dance operation in accordance with the operation
instructions to each of the other base stations according to the result of
the determ nation based on the 10 receiving qualities for the respective
base stations. In the data link transm ssion control nmethod according to
the present payeati 0o, bdestl abkyedwheomt hee NDbitebstat spatlenei ¥eso

i dentical packets fromrespective base stations, the nobile station
perfornms di veesttynihiteedptoonhefmtbél packetsonwhbisl thAs hhancezibe
receiving quality. In the data link transm ssion control nmethod according
to the presegtathnvanpironiddesikhaiynciikegmeld e arsdnald Do mreasar £5i6@cei vi ng
qualities of signals 20 transmtted froma plurality of base stations; and,
based on theasecehvithg guablties therdebernespetbnyerbase oshatiionse the

nobil e station or each base station sends a request for a transition of a

comuBi cat i optstabest o aThHdasepstatitgn tesi rathdo malee t beattansi tion of the

25 communi cation state into another communication state. In this case, the

nmobi | e statiphopesligs apérassiti obheequesinsmbs§pona tespasation i ndo an

appropriate conmuni cation state according to a time-average receiving

quality, wheteby¥smiszion avoidance operation in accordance with the
operation instrucltions to each of the othexr base stations
according to the result of the determination based on the

10 recelving gualities for the respective base stations.

In the data link transmission contrecl method
according to the present invention, desirsbly, when the
mobile Statiop.receives identicel packets from respective
base stations, the mobile station performs diversity

15 reception of the packets, which can enhance the receiving
guality.

In the data 1link traznsmission control method
according to the present invention, desirably, the mobile
station measures receliving gqualities of signals

20 transmitted from a plurality of base stations: and, based
on the receiving gqualities for tThe respective base
stations, the mobile staticn or each kase station sends
a request for a transiticn of a communication state to =z
base station desired to make the transition of the

25 communication state into another communicaltion state. In

this case, the mobile station issues a transition request
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the base station can be transitioned into the appropriate conmmrunication
state. 5 Desirably, the comunication states conprise: a first state in
whi ch no packet transm ssion/reception is carried out to or fromthe nobile
station; a second state. in which a packet addressed to the nobile station
is provided with identification information for specifying 10 the packet
and in which the packet acconpanied by the identification information can
be transmtted to the nobile station; a third state in which a packet
addressed tloot ke tnabid e stratiindo i@ provioged aiet lromdemtiidaicatn gieate
information for specifying the packet, a copy is nmade from 15 t he packet
acconpani ed dycehdindenti ki catmeorrvierfagrarate oni vinhegpacketly, comereby
delivered, and the packet acconpanied by the identification information can
be transm t tidte keask sdaftdunt hastlae ecianshi thn ¢ el packete eppy cps irgeei ved
from a base station working in the third state and in which the 20 packet
copy can be dgomansmi tdetdohosthéenobil e station. Furthernore, in the data
link transm ssion control nethod of the present invention, desirably, a
firstSbase stati desncaEpbyl ateés tdrennideintaticat istratiad ocomprbasand t he
packets that are delivered, records the total value 25 of the length of the
i denti fi cat ifoirsnforated iion véndit he phehgthtofnthe sddlcnveredpacketi,s whi ch
expresses the length 37 of the encapsul ated packet obtai ned by
encapsul at i argriiedtdiet Header fobmetbh mrcabs ul lad Bbopack etg et sdeltiever s
t hese : :

in which a packet addressed to the mobile stzaticon is

provided with identification informaticon for specifying
10 the packet and in which the packet accompanied by the
identification information can be transmitted to the
mobile station; a third state in which a packet addressed
to the mobile station is provided with identification
infermation for specifying the packet, a2 copy is made from
15 the packet accompanied by the identification information,
the packet copy is delivered, and the packeit accompanied
by the identification information can be transmitted; and
a fourth state in which the packet copy is received from
a base station working in the third state and in which the

290 packet copy can be transmitted to the mobile station.
Furthermore, Iin the data link transmission control
method of the present invention, desirably, a first base
station encapsulates the identification information and
the packets that are delivered, records the totzl value
25 of the length of the identification information and the

length of the delivered packet, which expresses the length
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encapsul at ed packets, and, in cases where the |length obtained by
subtracting the I ength of the header of the 5 encapsul ated packet fromthe
| engt h of the encapsul ated packet that is recorded in the header of the
delivered encapsul ated packet is not equal to the length of the delivered
packet that is recorded in the header of the delivered packet, judges that
t he encapsul at ed packets 10 are constructed containing identification
information. In this case, it can be reliably judged in the base station
whet her or nof Ene enosgrsii At edd peckiet t tdiat 2 hasd Beeren dgdswbretdoxpntai ns
identification information, so that control can be snoothly perfornmed on
t he basis ofthéeeas:n dénda¢h catdagesu T bedmtacore t | aeiddént avéys ithesd nventi on
associated with the above-stated data |ink transm ssion control can al so be
captured as dgmezpaueatiedn pfcitdies hobhle caommuakeat ivirersyshensl adestd i bed
bel ow. Since the technical idea is 20 conmon to the invention of these, the
operation antbiehfretl bareustbstantigakhye tlkectamef Specifdaaitdd ot tites nobil e
conmmruni cation systemof the present invention is a nobile comunication
systém conprishpguaateli becikat fapmantlea lphuwridl ictfy tofe lase25iisiadd ons and
configured to perform transm ssion/reception of information through a
packet 38 grkpetfohatdata rledak dadanisim Sisé oneedatr olf ¢hrprdesliingredit omat i
repeat request control, wherein each the base
encapsttlated packet is not egqual to the length of the
delivered packet that is recocrded in the header of the
delivered packet, Judges that the encapsulated packets
10 are constructed containing identification information.
In this case, it can be reliably judged in the base.staltion
whether or not an encapsulated packet that has been
delivered contains identification information, so that -
control can be smoothly performed on the basis of the
15 identification information.

Incidentally, the invention associated with the
above-stazted data link transmission contrel can also be
captured as the invention of the mobile communicatlon
systems described below. Since the technical idea is

20 common to the invention of these, the operation and effect
are substantially the same.

Specifically, the mobile communication system of
the present invention is a mobile communication system
comprising a mobile station and a plurality of base

25 stations and configured to perform

transmission/reception of information throucgh a packet
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station conprises: copying neans for making a copy of packet in which
identification information specifying the 5 packet has been added to packet
addressed to the nobile station; delivering neans for delivering the packet
copy to another base station; storing neans for storing the packet
acconpani ed by the identification information at the base station of its
own or a packet delivered from 10 another base station; and transmtting
means for transmtting the packet acconpanied by the identification
i nf or mat i on zord therferinverdd packiet tranthe ssoloin ecatiatd bncoNanglsyineg nobil e
communi cati on system according to the present invention is a nobile
comuni cat i entsystiehn 1&pedhpregiing tacopliiricd st ehevalandaah pihe &astey of base
stations and configured to perform transm ssion/reception of information
t hrough a pa&diedticrandoperfieem: datce tiimk neansnissi omidord ral coppprifsi ng
automati c repeat request control, wherein each the base 20 station
conpri ses: icderiteif iicawhdohiidorimat i oat addiing o meansof ere eaddi ywon¢ dhae packet
addressed to the nobile station, identification information for specifying
t he Hpacket pecomt rpsrBaarsn foldedki agoackepyadfireheegatket-heamobiipani ed by
the identification information; 25 delivering nmeans for delivering the
packet copy st tanothete ! basei st atdong  stmodeig veainsy fidre stearliaig colpy packet
39 acconpani ed by the identification information at the base station of its
own or a pacdketardethiaerkeasér ohednonhestisasieng means for storing the
packet accompanied by the identification information at
The base stztion of its own or a packet delivered from
10 another base =station; and transmitting means for
transmitting the packet accompanied by the identification
information or the delivered packet to the mobile station.
Namely, a mobile communication system according to
the present invention is a moblle communication system
15 comprising a mokile station and a plurality of base
stations and configured to perform
transmission/reception of information through a packet
and perform data link transmission control comprising
automatic repeat reguest control, wherein each the base
20 station comprises: Iidentification infeormation adding
means for adding to a packet addressed fo the meobile
station, i1dentification information for specifying the
packet; copying means for making a copy of the packet
accompanied by the identification information;
25 delivering means for delivering the};acket copy to ancther

base station; storing mezns for storing the packet
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station; and transmtting neans for transmtting the packet acconpani ed by
the identification information or 5 the delivered packet to the nobile
station. In this nobile comruni cati on system according to the present
invention, desirably, the base station further conprises; deleting neans
for deleting the packet stored by the storing nmeans. 10 in this nethod,
desirably, the base station further conprises; deleted packet notifying
means for notifying another base station of the identification information
of the packetcdmpdiel akdlet étle byeetilfitrabnennehfiodmetian sonfiiedtzsisen of two
or nore nethods selected froma first 1 method of, every tinme the base
station del ettes: impadkéts opnawvi di ngclehode Iivatednfofm tées ifdentisfsiecat i on
information of the del eted packet, a second nethod of providing a
noti fi cati omteftident ehidcatramsnnf oinat neemsf farpdcokeismieteied [thst in a
predetermned tine, and a third 20 method of, upon deletion of a specific
packet detemrmigied: dmasedhaniadpredeterdeaedi fikefripnovhdiongad irnot iofi cati on
of identification information of the packet. In the nobile comunication
syst ém accortdiengidlol tdecd ppeskat tovehei owepidesista@iign t he base station
further 25 conprises: packet retransmtting neans for, upon reception of a
request for retradsntkseomioflacpacketi datoimn 4§ sttee apbpkdivgatd dhe
retransmtting the packet in response to the request.
present invention, desirably, the base station further
comprises: deleting means for deleting the packet stored
by the storing means.
1¢Q In this methed, desirably, the base station further
comprises: deleted packet noltifying means for notifying
another base station of the identification information of
The packet to be deleted, by either cne method or a
combination of two or more methods selected frem a first
15 method of, every time the base station deletes a packet,
providing a nctificatien of  the identification
information of the deleted packet, a second method of
providing a notification of identification information of
a packet deleted last in a predetermined time, and a third
20 method of, upon deletion of a specific packet determined
based on a predetermined rule, providing a notification
of identification information of the packet.
In the mokile communication sjstentaccording'to the
present invention, desirably, the base station further

25 comprises: packet retransmitting means for, upen

reception of a request for retransmission of a packet from
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In the nobile comunication system according to the present invention,
desirably, the base station further 5 conprises storage notifying neans
for, upon reception and storage of a packet addressed to the nobile station,
sending a notification of the storage of the packet to the nobile station;
the transmtting neans transmts the packet to the nobile station in
response to a request from 10 the nobile station; and the nobile station
further conprises: selecting neans for, upon reception of the
noti fi cati on;hsealddtlingtane dbgsecstrahison tautn pthlkaseckstalm aressaend ng t he
notification; and transm ssion request neans for sending a request for
transm ssi ontodfthdSréfieepcket to the base station selected. In this system
desirably, the base station further conprises: notification control neans
perform ng such contthel mbbal e abenuneceitibngsgsteansotssdongresuass from
the nobile station while storing a plurality of packets 20 addressed to the
nobi | e st at ipresdéde hatehiccahi orlecdntatdly, mansbankes tkhie otr dgrtindd ng nmeans
transmt the packets to the nobile station and nakes the storage notifying
meanss send acamgtit i eatdtorafe stodriage rof mehe spforal wpynafeceaicket sratldressed
to the nobile station, thereto. 25 In the nobil e comunication system
accordi ng t citdmrgpr eserst paveati enidmesiedbly, tHwe mnobile stathiiam,furt her
41 conprises: change occasion notifying nmeans for, when the nobile station
changes a bassdimgizoncdadiiced itom bfansaidtorage of the packet to the

mobile station; the transmifting means transmits the

packet to the mobile station in response to a2 reguest from
10 the mobile staticon; and the mobile station further

comprises: selecting means for, upon reception of the

notification, selecting one base station out of base

stations sending the notification; and transmission

request means for sending a request for transmission of
15 the packet to the base station selected.

In this system, desirably, the base station further
comprises: notification contrel means performing such
control that, when receiving a transmissicn redquest from
the mobile station while storing a plurality cof packets

20 addressed to the mobile station, the notification control
mezns makes the transmitting means fransmit the packets
to the mobile station and makes the storage notiiving
means send a& notification of storage of the plurality of
packets addressed to the mobile station, thereto.

25 In the mobile communicatiocn system according to the

present invention, desirably, the mobile station further



a packet addressed to the nobile station itself, to another base station,
sending a notification of 5 discontinuation of subsequent transm ssion to
the original base station before the change and sending to the new base
station after the change, a request for transm ssion of a packet addressed
to the nobile station of its own and identification information of the
first 10 packet of a transmtted object. In the nobile communication system
according to the present invention, desirably, the nobile station further
conpri ses: neaspriagsneansnferooeasucingotetgivongeagaafoti eshef Signal s
transmtted froma plurality of base 15 stations; selecting neans for
sel ecting a Mébhsiebsselict atiaongdes baedet otarapsniesarpdckett mdiressed t o
the nobile station of its own, based on the receiving qualities for the
respective baseastkatt oaddrandedt ramstihssimrbr bgquedtdtigemeanseildr, sendi ng a
request for 20 transm ssion of a packet addressed to the nobile station of
its own to téaeothest base statibnosel eceedinion the nobilfé cadnmmi caf i on
system according to the present invention, desirably, the nobile station
further conmpissestinpasipringofeamsiforqueasur bngneadeisviomg 2% quaté ti es of
signals transmtted froma plurality of base stations; selecting neans for
sel ecting a $rigsinbases#2isttatdrohedesier tdetchanamsrid sangdcletoaddr essed to
the nobile station of its own, based on the receiving

new base staztion after the change, a request for

transmission of a packet addressed to the mobile station

of its own and identification information of the first

'io racket of a transmitted obiject.

In the mobile communication system according to the
present invention, desirably, the mobile staticon further
comprises: measuring means ZIfor measuring receiving
qualities of signals transmitted from a plurality of base

15 stations; selecting means for selecting a first base
station desired to transmit a packel addressed to the
mobile station of its own, based on the receiving
cqualities for the respective base statioms; and
transmission regquesting means for sending a regquest for

20 transmission of a packet addressed to the mobile station
of its own to the first base station selected.

In the mobile communication system according to the
present invention, desirably, the mobile station further
comprises: measuring means for measuring recelving

25 qualities of signals transmitted from a plurality of base

stations; selecting means for selecting a first base
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qualities for the respective base stations; and receiving quality notifying
means for notifying the first base 5 station selected of the receiving
gqualities for the respective base stations; and the base station further
conprises: determ ning neans for, when the base station of its own is
selected as the first base station, determning for each of other base
stations whether a 10 packet to be delivered fromthe base station of its
own is to be transmtted to the nobile station, based on the receiving
qual ities faorcathex edpettide thasa siations; paatet nsdduet tag meanhef or
providing instructions of transm ssion operation based on the result of the
15 det er m natdlan, e t g ttalie cot hetf base stahj orisasé¢d tde bl | eeceiminigcat i on
system according to the present invention, desirably, the nobile station
further conprdlsiedsiedifvar sheyreepeption heaestfori onupprurice ception ngof

i dentical packets fromrespective base stations, 20 performng diversity
reception okﬂkhejnﬁchetsfyhngthﬂxﬂﬂblEercoannyﬁmgomjﬂysfﬁnsactasdlng to
the present invention, desirably, the nobile station further conprises:
measr i ng medres for medsurticrly cEceiha ngecqgualintd eguaelisigseal Sotr ahem tted
froma plurality of base 25 stations; decision neans for making a decision
about in whiespaonmmileate ontstaveseachdhade stats ontasiont fokrtaerd3
plurality of predeterm ned conmunication states, based on the receiving
qual iti es f awonifhe gespebdiaenbatey statknonsor, when the base staticon

of i1ts own 1s selected as the first base station,

determining for each of other base stations whether a
i packet to be delivered from the base station of its own

is to be transmitted to the mobile station, based on the

recegiving qualities for the respective base stations; and

instructing means for .providing instructions of

Lransmission operation ba%ed. on the result of the
15 determination, to the other base stations.

In the mobile communication system according to the
present invention, desirably, the moblile station further
comprises: diversity recepticon means for, upon reception
of identical packets from respective base stations,

20 performing diversity recepticon of the packets.

In the mobile communication system according to the
present invention, desirably, the mobile station further
comprises: measuring means for measuring  receiving
gqualities of signals transmitted from a plurality of base

z5 stations; decision means for making z decision about in

which communication state each base station is out of a
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and state transition request nmeans for sending a request for a transition
of a communication state to a base station 5 desired to nake the transition
of the conmunication state into another state, based on the result of the
decision. In this sysLein, desirably, the plurality of predeterm ned
communi cation states conprise: a first state in which no packet
transm ssion/reception is 10 carried out to or fromthe nobile station; a
second state in which a packet addressed to the nobile station is provided
wi th identi fptataditynfOpreidedr rim specntiyiniga ttien paekets,andsed avhi ch t he
packet acconpanied by the identification information can be transmtted to
t he 15 nobi | ehstratd«ainiag tdhald tSted doirntvhi chspepatketbasddrassednd;o t he
nobile station is provided with identification information for specifying
t he packet, andopyais tmadesitoom tdguepacketamecompagrdiby 4 eequest
identification information, the packet copy is delivered, and the packet
acconpani ed 20r hkyttrhesideénti §f catbanunntariati shatan:de baaasndttiedy; and a
fourth state in which the packet copy is received from a base station
wor kifig i n thesiheddkstatie ahd nanhitchohhef tpaekstmrcopyczanobes tatansm tted
to the nobile station. Furthernore, in the nobile communication system of
25 the presemte nventhen, sideser dbhyedtdre ded irveri g evbdris: deanipriicse,
encapsul ati ng neans for encapsulating the 44 identification information and
the packets that afre telsveseslerncapgsaliatbdypackete dellivrerliingy means for
predetermined communication states comprise: a first
state in which no packet transmission/reception is
10 carried ouf to or from the mobile station; 2 second state
in which a packet addressed to the mobile station is
provided with identification information for specifying
the packet and in which the packet accompanied by the
identification information can be transmitlted teo the
15 mobile station; a third state in which a packet addressed
to the mobile station 1s provided with identification
information for specifying the packet, a copy is made from
the packet accompanied by the identification information,
the packet copy is delivered, and fthe packet accompanied
20 by the identification information can be transmitted; and
a fourth state in which the packet copy 1s received from
z base station working in the third state and in which the
packet copy can be transmitted to the mobile station.
Furtherxmore, in the mobile communication system of

25 the present invention, desirably, the delivering means

comprise encapsulating means for encapsulzting the



recording the total value of the length of the identification information
and the length of the packet 5 that is delivered, which expresses the length
of the encapsul ated packet obtained by encapsulation, in the header of
each encapsul at ed packet, and delivering these encapsul ated packets, and
construction judging neans that judge that the encapsul ated packets are
constructed 10 containing identification information in cases where the

| engt h obt ai ned by subtracting the I ength of the header of the encapsul ated

packet fromitdend engtdy Ddnt her f eReapseth atedl paeket phbakcks flegordedt in the
header of the delivered encapsul ated packet is not equal to the length 15

of the deli vwpied; pasket ;ertdaisiiBategonseskd n thel heaeptg ofmedie dld ver ed
packet. Incidentally, the essence of the invention associated with the

above- st at ed- i pk £RaNSELESNON vz0QH I olf angh &obi kegeanMmat catjeon
systens can al so be 20 captured as the invention of the base stations and

nobi | e st atjis; desedt bed DekownaShRee shherhachRingalh isded Hes pa¢omyon to the
i nvention of these, the operation and effect are substantially the sane.

Specif i cal | yyhdthe: hase skt ofhibhe Rigs@Mse25thBVentipm i srAdbase
station, together with a nobile station, making up a nobile comunication

system 45 cofdgiietd® perhermdyansia$Shon/drReai 0 Din, | Rhormat i on
t hrough a packet and performdata |ink
header of each encapsulated packet, and delivering these
encapsulated packets, and construction judging means that
Judge that the encapsulated packets are constructed
10 containing identification information in cases where the
length obtained by subtracting the length of the headex
cf the encespsulated packet fIrom the length of the
encapsulated packet that is recorded in the header of the .
delivered encapsulated packetl is'not equal to the length
15 of the delivered packel that is recorded in the header of
the delivered packetl.
Incidentally, the essence of the ianvention
associated with the above-stated data link transmission
‘control and mobile communication systems can also be
20 captured as the invention of the base stations and mchkile
stations described below. Since the technical idea is
common to the invention of these, the operaticn and effect
are substantially the same.
Specifically, the Dbase station of the present

25 invention is A base station, together with a mobile

statien, making up a mobile communication system



transm ssion control conprising automatic repeat request control, the nobile
communi cation systemconprising a 5 plurality of base stations, the base
station conprising: copying nmeans for making a copy of packet in which
identification information specifying the packet has been added to packet
addressed to the nobile station; delivering neans for delivering the packet
copy to another 10 base station; storing neans for storing the packet
acconpani ed by the identification information at the base station of its own
and a packet delivered from another base station; and transmtting neans for
transm ttingcohéigsirerded packepsrifortthe rMmotsinsmistmtdrofred&pNaoel y,cf base
station according to the present invention is a base station, together with
a nobile statfommardlonngtipoagmbi| eexokeuniacat | prrfystrendatenf igouked to
performtransm ssion/reception of information through a packet and perform
data |ink 20tteassdissdiomncoontedl conpphissnggaatbnabt ccreppeat reggeasst
control, the nobile communication systemconprising a plurality of base
stations, thechaselst atieonucbipei siongrunicentdii spstem icrhgrmetiron addi ng
means for adding to a packet addressed to the nobile station, identification
25 i nbor mat i phutad iggeociff yaag $hetpanket thedpysags eainsn fosmprbking: a copy of
t he packet acconpanied by the 46 identification information; delivering
means for debpveénigngnties pdcket mekpygt oz anatther obage Sttt | dm;, which
identification information specifying the packet has been
added to packet addressed to Lhe mobile station;
delivering means for delivering the packet copy to another
10 base station; sltoring means for storing the packet
accompanied by the identification information at the base
station of its own and a packet delivered from ancther base
station; and transmitting means for transmitting the
stored packets to the mobile station.
15 Namely, a base station according to the present
invention 1is a base station, together with a mobile
station, making up @a mobile communication systenm
configured to perform transmission/reception of
informaticn through a packet and perform data 1link
20 transmission control comprising automatic repeat request
control, the mobile communication system comprising a
plurality of base statiocns, the base station comprising:
identification information adding means for adding to a
packet addressed to the mobile station, identification

25 information for specifying the packet; copying means for

making a copy of the packel accompanied by the



storing neans for storing the packet acconpani ed by the
information at the base station of

identification
its own 5 and a packet delivered from

anot her base station; and transmtting nmeans for transmtting the stored
the nobile station. In this case, desirably, the base station is
configured to further conprise: determ ning neans for, 10 when the nobile

packets to

station configured to select a first base station desired to transmt a

packet addressed to the nobile station, based on receiving qualities of

signals trangghitedchropha pineabikyieh basg-siaki-ong, apndapatifyorthe first
base station of the receiving qualities for the 15 respective base stations,

sel ects the baseystahhonie phercaWncagyt he fbhsknRasepgkat iom £ 0et ermning
ot her basSe stations whether a packet to be delivered from

for each of

base stationsgfrihg QuWANLSrLe BE i ARS Wi 8d @t hecdmbid o stiad

t he receivi
means for
result of t

del i vering

10

15

20

25

t he

i Of, based on

ng qualities for the 20 réspective base stations; and instructing
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t

he determ nation, to the other base stations. Furthernore,

base stationaQf Lhepnesenic) ZpetoyMertoan. . issidabby ot he daldnverifg means
conprise encapsul ating nmeans for, encapsulating the identification

I nformati on andntne:PagKkel st BatsAne LehiMar & trencapseliabsdipackes

means for recCording the
the mobile station.

In this case, desirably, the base station is
configured to further comprise: determining means for,

when the mobile station configured to select a first base.

station desired to transmit a packet addressed to the

mobile station, based on receiving qualities of signals
transmitted from a plurality of base stations, and notify
the first base station of the receiving qualities for the

respective base stations, selects the base station of its

own as the first bese station, determining fox each of

other base stations whether a packet to be delivered from

the base station of i1ts own 1s to be transmitted to the -

mobile station, based on the receiving qualities for the
respective base stations; &and instructing means for
providing instructions of transmission operation based on
the result. of the determination, to the other base
stations.

Furthermore, in the bése station of the present
invention, desirably, the delivering means comprisé

encapsulating means for encapsulating the identification

47
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total value of the length of the identification information and the |ength
of the packet that is delivered, 5 which expresses the |ength of the
encapsul at ed packet obtained by encapsul ation, in the header of each
encapsul at ed packet, and delivering these encapsul ated packets, and
construction judging neans that judge that the encapsul ated packets are
constructed containing identification information in cases where the length
obt ai ned by subtracting the length of the header of the encapsul ated packet
fromthe length of the encapsul ated packet that is recorded in the header of
t he delivereinfensapivhat echgpackee | pandietequathad thed endghiwérede
del i vered packet that is recorded in the header of the delivered packet. A
nmobi | e statiencageandited tradket piesendérimyenthns fios agamidiengtaiéon
together with a plurality of base stations, naking up a nobile comunication
system 20 cobbtgur edatlacperdor mis ansahgshonbrecepts on dynt i fif ©f traéh on

t hrough a packet and performdata link transm ssion control conprising
automati c reppatrhaguestandatid dlendtheoivihéd @ asilait @R acofprdsi Nger &@ASUr i NQ
means for neasuring receiving qualities of signals transmtted 25 froma
pluratity ofwhask sialriesnsss sehecliengrieans il cfekestiilag «al fpaskebase
station desired to transmt a 48 packet addressed to the nobile station of
its own, baseHdtatnetihebyecenviapgudualiidd,es ifror tHwe respeet i wef basgch

encapsulated packet, and delivering these encapsulated
packets, and construction judging means that judge that

the encapsulated packets are constructed containing

et

identification information in cases where the length

obtained by subtracting the length of the header of the

encapsulated packet from the length of the encapsulated

packet that is recorded in the header of the delivered

encapsulated packet 1is not egual to the length of the

35 - delivered packet that is recorded in the header of the
delivered packel.

A mobile station according Lo the present invention
is a mobile station, together with a plurality of base
stations, maeking up a mobile communication system

20 configured to perform transmission/reception of
information through a packet and perform data link
transmission control comprising automatic repeat request
control, the mobile station comprising: measuring means
for measuring receiving qualities of signals transmitted

25 from a plurality of base stations; selecting means for

selecting a first base station desired to transmit a

48



stations; and transm ssion request nmeans for sending a request for

transm ssion of the packet addressed to the 5 nobile station of its own to
the first base station selected. Another nobile station according to the
present invention is a nobile station, together with a plurality of base
stations, making up a nobile comunication system| O configured to perform
transm ssion/reception of information through a packet and performdata |ink

transm ssion control conprising automatic repeat request

control, the nobile

station conpriskag: aABASYERHJLBEANE mbBLlAEASHEiNE SECEEYidgn Ausdéddes of
signals transmtted 15 froma plurality of base stations having a function of
determ ni ng é0r tgach refccatiiarg bage 1stwitd onFowhet her Bespacketret dbee del i vered
fromthe base station of its own is to be transmtted to the nobile station,
based on thestseceh¥i ngnqualrdies H7ol heefespechibue shaze datdiong, aand 20

providing instructions of transm ssion operation based on

the result of the

determ nati oReqh@sthecot heanpase s ishaldORrEe $elaadt ndeadsed ofo sehecting a
first base station desired to transmt a packet addressed to the nobile

statign of itspowa, drasedoncthe veceinmi G 26hquatiitdiesphee tdiesfespective

base stations; and receiving quality notifying neans for

notifying the first

base 49 stativpacselected, of the receiving qualities for the respective

base stati ons.

Another mobile station according to the present

invention is a mobile station, together with a plurality

of base stations, making up a mobile communication system

10 configured to perform transmission/reception of

information through a packet and perform data link

transmission control comprising automatic repeat request

contrel, the mobile station comprising: measuring means

for measuring recelving qualities of signals transmitted

15 from a plurality of base stations having a function of

determining for each of other base stations

whether a

packet to be delivered from the base station of its own

is to be transmitted to the mobile staticn, bkased on the

recelving qualities for the respective base stations, and

20 providing instructions of transmission operation based on

the result of the determination, to the other base

stations; selecting means for selecting a first base

station desired to transmit a packet addressed to the

mobile station of its own, based on the

recelving

25 qualities for the respective base stations; and receiving

gquality notifying means for notifying the first base
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Anot her nobile station according to the present invention is a nobile
station, together with a plurality 5 of base stations, making up a nobile
comuni cation system configured to performtransm ssion/reception of
information through a packet and performdata |link transm ssion control
conprising automatic repeat request control, the nobile station conprising:
nmeasuring nmeans 10 for nmeasuring receiving qualities of signals transmtted
froma plurality of base stations; decision nmeans for rmaking a decision
about in which comruni cation state each base station is out of a plurality
of predeterngnediopornain €add on st attes, rbasedion tdeaY eeekyi Mprquehéties for
the respective base stations; and state transition request neans for sending
a request foregpttansit bareofsta jcareuni cation state to a base station
desired to make the transition of the conmunication state into another
state, based on thensesekt mebilhe deetsbanac2@ddirtdisocase, wesismbly, the
plurality o predeterm ned comrunication states conprise: a first state in
whi ch no packetehtaBanissi ol etepitonids, tasétedromtth oz afldromM the nobile
station; a second state in which a packet addressed to the nobile station is
25 provi ded of thad deyddtfiead | amiinfoumakinsbioe spechdyitagichheypasket and in
whi ch the packet acconpanied by the 50 identification information can be
transmtted ¢onfhgureabi | eost abe@foran t hitrdinshatss jioh i edptai packes £ addr essed

information through a packet and perform data 1link
transmission control comprising automatic repeat request
control, the mobkile station comprising: measuring means
106 for measuring receiving qualities of signals transmitted
from a plurality of base stations; decision means for
making a decision about in which communication state each
base station is out of a plurality of predetermined

communication states, based on the receiving qualities

ll_]
[

for the respective base stations; and state transition

request means for sending a request for z transition of

a communication stzte to a base station desired to make

the transition of the communication state into another

state, based on the result of the decision.

20 In this case, desirably, the ©plurality of
predetermined communication states comprise: a first
state in which no packet transmission/reception is
carried out to or from the mobile station; a second state
in which a packet addressed to the mobile station is

25 provided with identification information for specifying

the packet and in which the packet accompanied by the
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to the nobile station is provided with identification information for
speci fying the packet, a copy is made from5 the packet acconpani ed by the
identification information, the packet copy is delivered, and the packet
acconpanied by the identification information can be transmitted; and a
fourth state in which the packet copy is received from a base station
working in the third state and in which the 10 packet copy can be transmtted
to the nobile station. The above-stated each nobile station is desirably
configured todénttieracorpri serdivMet Sbhy dacepti ArARANSt L EQr Loupoe r ecepti on
of identical packets fromrespective base stations, performng diversity
recepti on ofmdhelelsSt patket sa dmcidlerntald yn whechny et dloat asshce agedd W th the
above-stated nobile stations can also be described as nobile station control
prograns to be execuissi by atatosputier pmimtesd owithe inhidier s¢ations, which
will be 20 described below Nanely, a nobile station control program
according tonthemptesantot nMeindiOping hdphcketst atdosy denheak fpswgramto
be executed by a conputer nmounted on a nobile station, together with a
plurabity oftbhase:stiat izernsmphnimkbRothe ad¢rbhi fec £o06m nirciad tre: Byist em
configured to performtransm ssion/reception of information through a 51
packet and pekhéopsrlat acdpiki$ radsivesedN LoNtiTod p Ll |5t drgnsart DEdt i C
repeat request control, as shown in
by the identification infeormation can be transmitted; and
a fourth state in which the packet copy 1s received from i
|
a base station working in the third state and in which the
10 packet copy can be transmitted Lo the mobile station.
The above-stated each mobile station is desirably
configured to further comprise diversity reception means
for, upon reception of identical packets from respective
base stations, performing diversity reception of the
15 packets.
Incidentally, the invention associated with the
above-stated moblile stations can also be described as
mobile station control programs to be exeguted by a
computer mounted on the mobile stations, which will be
20 described below.
Namely, a mobile station control program according
to the present invention is a moblle station control
program to be executed by a computer mounted on z mobile
station, together with a plurslity of base stations,

25 making up a mobile communication system configured to

perform transmission/reception of information through a



Fi.g, 3, the conputer being configured to execute: a neasuring step 5441 of
measuring receiving qualities of 5 signals transmtted froma plurality of
base stations; a selecting step S442 of selecting a first base station
desired to transmt a packet addressed to the nobile station of its own,
based on the receiving qualities for the respective base stations; and a
transm ssion request 10 step S443 of sending a request for transm ssion of
the packet addressed to the nobile station of its own to the first base

station sel geigekt Anpiderpapbbie statkon]¢aRrt r ekzpregramaccy@ditigto the
present invention is a nobile station control program 15 to be executed by a

conput er NoWYKEsk DNi By rbi diez 81 8t + Oeat ogehihes t widht acpl usal dHwofirbase
stations, naking up a nobile conmunication systemconfigured to perform

transm ssi onfygcept i omof coffarteat | BRI hBr Qughr agpasketto asdepetborm data |ink
transm ssion control conprising 20 automati c repeat request control, as shown

in Fig. 4, thescompytetepesnglconfigureditg exeeutang siuriidlg st ep  S451
of neasuring receiving qualities of signals transmtted froma plurality of

base st ati onsi fayi NG Aandinet L@NE Bbm deterdt 41 Mgy fOr each afatotdies; hase
stations 25 whether a packet to be delivered fromthe base station of its

own is to besdransimgt edebo st pbi kelstathgn,a basegh bZsen sttha ifgrei vi ng
qualities for the respective base stations, and providing instructions of
transm ssi Ofdesired Lo transmit a packet addressed to the mobile
station of its own, based on the receiving qualities for
the respective base stations; and a transmission reguest
10 step S443 of sending a request for transmission of the
packet addressed to The mobile station of its own to the
first base station selected.
Another mobile station control program according to
the present invention is a mobile station control program
15 to be executed by a computer mounted on a mobile station,
together with a plurality of base stations, making up a
mobile communicaticn system configured te perform
transmission/reception of information through a packet
and perform data link transmission control comprising
20 automatic repeat request control, as shown in Fig. 4, the
computer being configured to execute: a measuring step
S451 of measuring receliving gqualities of signals
transmitted ffom 2 plurality of base stations having a
function of determining for each of othexr base stations

25 whether a packet to be delivered from the base station of

its own is to be transmitted to the mobile station, based
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operation based on the result of the determ nation, to the other base
stations; a selecting step S452 of selecting S a first base station desired
to transmt a packet addressed to the nobile station of its own, based on
the receiving qualities for the respective base stations; and a receiving
quality notifying step 5453 of notifying the first base station selected, of
the receiving qualities for the respective base stations. Another nobile
station control program according to the present invention is a nobile

station contgl gHOgrAMe A rRe executed Py rarCoppHt eF o SMRE £Hle O & dTobi | e
station, together with a plurality of base stations, nmaking up a ii Mbile

conmmuni cat i od Systed) canfd gyr-ed itbanRer { 9k frutkaRsF S§F O/ eaeNld O 0f
information through a packet and performdata |ink transm ssion control

conprising @udofelbe HAPEAL T eHUesd s € 0Nt Ohh A8 $ROWANER1BH]. £8, thde
conput er being configured to execute: a neasuring step 20 5461 of measuring

recei ving quatidies:of stgeabss;tpansnitiedd amR oy A4 tae 10fcbase
stations; a decision step S462 of maki ng a decision about in which

conmmui cation stiats eachHage stidtd OReksradt b acxphuhatity qfapredet erm ned
comuni cation states, based on 25 the receiving qualities for the respective

base stationsjgr&dde@ t&amskhoPi 1 €Wkest i ShePr OSB3 Sfin st og & reguest 53
for a transition of a communication state to a base station desired to nake

the transition-ofy1Hhe GO 3t PN t8kat8spoctive base stations; and
a receiving guality notifying step $453 of notifying the

first base station selected, of the receiving qualities

ERE for the respective base stations.

Another mobile station control program according to

the present invention is & mobile station control program

to be executed by a computer mounted on a mobile station,
fogether with a plurality of base stations, making up a

15 mobile communication system configured to perform
transmission/reception of information through a packet

and perform data link transmission control comprising
automatic repeat request control, as shown in Fig. 5, the
computer being configured to execute: a measuring step

20 5461 of measuring recelving gqualities of signals
transmitted from a plurality of base stations; a decision

step S462 of making a decision about din .which
communication state ecach base station 1is out of a
plurality of predetermined communication states, based on

25 the recelving qualities for the respective base stations;

and a transition regquest step S463 of sending a request

93]
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into another state, based on the result of the decision. Conputer-readable
recordi ng nmedia according to the 5 present invention are characterized in
that either one of the above-stated nobile station control progranms is
recorded therein. As showmn in Fig. 6, the nobile station control program
recorded in the recording medium62 is readable by reading part 61A of
conputer 61 nounted on a 20 nobile station 60. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a system bl ock diagram of the conventional nobile
comuni cat i 0flosY:s tteldn FHitd.or? oifSa & duinfiB iCha 1014 @t Htld ustd Bhiskgst Aeieperation
15 of the data link transm ssion control nmethod in the conventional nobile
comuni cat i ofesystent ofh@ke THS taahsowchar b rshaw sgmavhi estienbodkaent of
the nobile station control programaccording to the present invention. 20
Fig. 4 is a fheschabthshowragea sgeeddoanbrdi Aephl tobftige n@bE1 €ishation
control program according to the present invention. Fig. 5is a flowhart
showi ng a third enpedpbiest-etadate drebicke dStat e icoatkel dpnegramaecor di ng
to the 25 present invention. Fig. 6 is a block diagramof a recordi ng nmedi um
5;1 ste][i ng tpecpehicl enstation spatdlidr ¢ 0GF aPedNth ahyekiipheiabneeyice
t her eof .

the above-stated mobile station control programs is

recorded therein. As shown in Fig. 6, The mobile station

control program recorded in the recording medium 62 is

readable by reading part 61A of computer 61 meounted on a :
10 mobile station 60.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a system block diagram of the conventional
mobile communication system.

Fig. 2 is a time chart for illustrating the operation

15 of the data link transmission control method in the
conventional mobile communication system.

Fig. 3 is a flowchart showing a first embodiment of
the mobile station control program according to the
present invention.

20 Fig. 4 is a flowchart showing a second embodiment
of the mobile station corntrol program according to the
present invention.

Fig. 5 is a flowchart showing a third embodiment of
the mobile station control program according to the

25 present invention.

Fig. 6 is a block diagram of a recording medium
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Fig. 7 is a system bl ock diagramof the nobile comunication system
associated with the first and second 5 enbodinents. Fig. 9 is a tine chart

for illustrating the operation of the first enbodinent. Fig. 9 is an
operation correlation chart- for specifically illustrating the operation in
the first ~.C enbodinent. Fig. 10A is a diagram show ng a packet

configuration at the data link transm ssion control unit in the first

enbodi men Fig. 10B is a diagram show ng packet and bl ock 15 configurations
at the data link transm ssion control unit in the second enbodinent. Fig. 11
is a systemdbtorkndi agham ©bbtihe nslialie orcommrticat | @rosysiem assocaated with
the third enbod nent. 20 Fig. 12 is a diagram show ng functional bl ocks
constituti ngo¢hepdatrall dekicrandmrssifon control unit in the base stations in
the third enbodinment. Fig. 13 is a diagram showi ng functional bl ocks
constituting the dat@. | iTnkid ranswissssmonb tonkr ali agnizm | of 2het hechvbbe | e
station in the third enbodinent. Fig. 14A is a state transition diagramfor

r, r, illusteatmagithéinet hipdteh #sansidssdon Confyeolf i rassendatedomdt h t he
third enbodi nent.
5 embodiments.

Fig. 8 is a time chart for illustraling the operation
of the first embodiment.

Fig. 9 1s an operation correlation chart for
speéifically illustrating the operation in the first

10 embodiment.

Fig. 10A is a diagram showing a packet configuration
2t the data link transmission control unit in the first
embodiment.

Fig. 10B is a diagram showing packet and block

15 confiqurations at the data link transmission control unit
in the second embodiment.

Fig. 11 is a2 system block diagram of the mcbhile
communication system associated with the third
embediment.

20 Fig. 12 1s a diagram showing functicnal blocks
constituting the data link transmission control unit in
the base stations in the third embodiment.

Fig. 13 is a diagram showing functional blocks
constituting the data link transmission control unit in

fhe mobile station in the third embediment.

[\
{n

Fig. 14A 1is a steate transition diagram for
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Fig. 14 is atable showng state transitions at respective events 5 Fig. 15

is a diagramfor illustrating positions of the nobile station in the third
enbodinment. Fig. 16 is a diagramfor illustrating the processing carried out
when a packet arrives at a base station in a packet transm ssible state. 10
Fig. 17 is a diagramfor illustrating the processing carried out when a

packet arrives at a base station in an idle state. Fig. 18 is a diagramfor
illustrating the processing carried out when a packet arrives at a base
station in a 15 packet ccpying and transmi ssible state. Fig. 19Ais a
drawi ng for Lllustratiing a thest method off provedengsaioot i fccatioh of a
packet nunber of a deleted object every tinme the base station 202 deletes a
packet. Fig.2ag8Bcigtaddmawiing Heorthltds¢ratdngenatsecond 20 nmet hod of
providing a notification of a nunber of a packet deleted last in a
predetermined ti meFifi gl4BOCsS s aalv e AjowoOngi Isitudte dtiargs et 1w datet hod  of
providing a notification of a nunber of a packet deleted |ast every tine ten
packets are dekpeedive5eFiegits20 is a diacramfor illustrating an exanple
adopting a tinmer as a trigger for deleting a packet stored 56 at each base
statibn in the protéssi hg of FigladBamFHqgr 2lustwatlingreposfioronkl astrating
an exanpl e
the mobile statien in the third embodiment.
Fig. 16 is a dlagram for illustrating the processing
carried out when a packet arrives at a base station in a
packel transmissible state.
10 Fig. 17 is a diagram for illustrating the processing
carried out when a packet arrives at a base station in an
idle state.
Fig. 18 is a diagram for illustrating the processing.
carried out when a packet arrives at a base station in a
15 packet copying and transmissible state.
Fig. 19A 1is a drawing for illustrating a first method
of providing a notification of a packet number of a deleted
cbject every time the base station 202 deletes a packet.
Fig. 18B 1s a drawing for illustrating & second
20 method of providing a notification of a number of a packet
deleted last iIn a predetermined time.
Fig. 19C is a drawing for illustrating a third method
of providing a notification of a number of a packet deleted
last every time ten packets are deleted.

25 Fig. 20 is a diagram for illustrating an example

adopting a timer as a trigger for deleting a packet stored
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wherein the base stations 202, 212 transmt identical packets to the nobile

station in Fig. 18 5 Fig. 22 is a diagramfor illustrating the operation

t he obj ect base stations and the nobile station in Event A Fig. 23 is a
diagramfor illustrating the operation of the object base stations and the
nmobile station in Event 10 B. Fig. 24 is a diagramfor illustrating the

operation of the object base stations and the nobile station in Event C

Fig. 25 is a diagran for illustrating the operation 15 of the object base

stations and the nobile station in Event D. Fig. 26 is a diagramfor

il lustratingat heaopebaseontadficrhe mohjrectrirases stagi ohsFapd e nobil e
station in 'Event E. 20 Fig. 27 is a table for illustrating the operation
of handover transniissi odl cont eoldiagyrcketr t thhsatssitong iam tdxamfwlgt h
enbodiment. Fig. 28 is a system bl ock di agram of the nobile
syst em associia¢edimi thet mde f shat28nenBédi,nent2 Frgns2ati siderdiiagehm f or
illustrating the operation 57 in the initial]. state in the fifth enbodi nent.

Fig. 30 is apdchgtantdothexpbdidieng tdisi woperatibn. 18.

conmuni cati on

5 Fig. 22 is a diagram for illustrating the operation

cf the object base stations and themobile station in Event

A,

Fig. 23 is a diagram for illustrating the operation

¢f the cbject base stations and themobile station in Event

10 B.

Fig. 24 is a diagram for illustrating the operation

of the object base stations and the mobile station in Event

C.

Fig. 25 is a diagram for illustrating the operation

15 of the object base stations and the mcbile station in Event
D.

Fig. 26 is a diagram for illustrzting the operation

of the cbject base stations and the mobile station in Event

E.

20 Fig. 27 is a table for illustrating the operation

of handover transmission control in packet transmission

in the fourth embodiment.

Fig. 28 is a system block diagram of the mobile

communication system  assoclated with

25 embodiment.

the

fifth

Fig. 29 is a diagram for illustrating the operation

of



carried out when packets are transmtted froma plurality of base stations
to the nobile station in a transition 5 state in the fifth enbodi nent. Fig.
31 is a diagram for explaining the operation carried out when packets are
transmtted froma single base station to the nobile station in the
transition state in the fifth enbodinment. Fig. 32 is a system structural

di agram of a nobile comunication system enbodying the first nethod of the
si xth enbodi nent. Fig. 33A is a functional block diagram of the

encapsul ati ngn abbet Lansiaflt isng tearitn, #Heg. £ 38 i smiofigmehitonal bl ock di agram
of the encapsulating and delivering part. Fig. 32 is a diagram show ng the
construction of theiglP3patket dnathemfrost exelldd iofy tthe sipdiaeendodi nent .
Fig. 35 is a flow chart showi ng the processing 20 procedures in the first and
second net haglsrof eiheuSiwtidn parddedisrent. tFEgsm36tiesl arsyst emstauct wr al

di agram of a nobile conmunication system enbodying the second net hod of the
si xt h enbodi ¢nbas25skiagioké it akd agslei shewnngohhe ncensdrdcdi ©fowf the |IP
packet in the second nethod of the sixth enbodi nent- 58 DESCRI PTI ON OF THE
PREFERRED ENBECD &/ENESHMar ifaufs herpdidivtds: Wi | | be descri bed below as to

Fig. 31 is a2 diagram for explaining the operation
carried out when packets are transmitted from a single
base station to the mobile station in the transition state
in the fifth embodiment.

1 Fig. 32 is a system structural diagram of a mobile
communication system embodying the first method of the
sixlth embodiment.

Fig. 33A is a Zfunctional block diagram of the
encapsulating and transmitting part.

| Fig. 33B is a functional block diagram of the
encapsulating and delivering part.

Fig. 34 is 2 diagram showing the construction of the
IP packet in the first method of the sixth embodiment.

Fig. 35 is & flow chart showing the processing

20 procedures in the first and second methods of the sixth
embodiment.

Fig. 36 1is az system structural diagram of a mobile
communication system embodying the second method of the
sixth embodiment.

25 . Fig. 37 is a diagram showing the construction of the

IP packet in the second method of the sixth embodiment.



the data link transm ssion control nethods and nobile comunication systens
according to the present invention. 5 [First Enbodinent] First, the first
enbodi ment of the present invention wll be described referring to Fig. 7
and Fig. 8. At the start, the configuration of the nobile comunication
systemin the first enmbodiment wll be described on the 10 basis of Fig. 7.
The present nobil e comrunication system of the first enbodi nent is conprised
of a nobile station 131 and a plurality of base stations 102, 112, 122, each

base st ati onpberryrcoORUDIFCabire PREATROETE ERsETISERT £ons  t hrough a networ k
1. 15 The nobiTe Station I3T 1s conposeéd of a transmtter/ receiver 33

configured to recejyeishas achbonimbhesr adilo pet warderaikbd nadsdivtadaga to the
radio network through a nobile station antenna 32; a data |ink transn ssion

control unity34 ganbi gurgd teaRenfi oEMbhhe 2Q [dat and + RKAET 3R/ ONe cont r ol
conprising the automatic repeat request control described hereinafter; and a
data input/ouhREhiteE bR yS0RS A4 P4 QU PHE 4 &L viRal: pfen Pagket data.
Anong t hese conponents, the data link transm ssion control unit 34 is
conposed of a[pppiiepRbostiabhgn transm ssion control unit 34A configured to
performthe data |link transm ssion control conprising the 59 automatic

Lepeat request contipt f @he £FaRSNABSQMESERNE k0B Of c PasKElSydy0 n from the
ase

will be described referring to Fig. 7 and Fig. 8. Aﬁ-the
start, the configuration of the mobile communication
system in the first embodiment will be described on the

10 basis of Fig. 7. The present mobile communication system
of the first embodiment is comprised of 2 mobile station
131 and a plurality of base stations 102, 112, 122, each
base station being communicable with other base stations
through a network 1.

15 The mcbile station 131 is composed of &
transmitter/receiver 33 confiqured to receive data from
the radio network and transmit data to the radic network:
through a mobile station antenna 32; =z data link
transmission control unit 34 configured to perform the

20 data link transmission control comprising the automatic
repeat request control described hereinafter; and a data
input/output terminal 35 as an input/output terminal of
packet data. Among these components, the data link
transmission control unit 34 is composed of a mobile

25 station transmission contrel unit 343 configured to

perform the data link transmission control comprising the




station; and a connection request unit 34B configured to issue a request for
connection with the base station as 5 a ccnmunicat _ing station. The base
station 102 is conprised of a transmtter/receiver 5 configured to receive
data from the radio network and transmt data to the radio network through
a base station antenna 6; a data link transm ssion [0 control unit 103
configured to performthe data |ink transm ssion control conprising the
automati c repeat request control described hereinafter and control each of

the constituihvendBiks in thepbase statiomd?;, a tragsfepl unit A0b
configured to transmt data link transm ssion 15 control information to a

base station:asnamnewishatrieerptaldrero£hghgRete. o dheRrpaCaind Ngade request
for change of the base station; and a storage unit 104 functioning as a

tenporary stofagecareanafs nasket-data ﬁ@c@;@%’ﬂ%ﬁiﬁ%%té@nﬂ%@ré&%

transm ssion control unit 103. The ether 20 base stations 1 122 are al so

constructed {858k AEGLELEUELY BohRelhalbnol itthe diase M atdon 402 s Next, the
operation in the first "enbodinent wll be described. Let us suppose herein

that ¢he nobileoshahi 8Bt 1ARNIstQRS FONMMUNI cation qualities with one or nore 25
nei ghbori ng base stations and the nobile station issues a request for change

of the base statiomdf iasdeteswigsn F, Dophatidt eapdierd m ggmuni cation
with better con-nunication quality with another base station than with
transmitter/receiver 5 configured to receive data from
the radio network and transmit data to the radic network
through a base station antenna 6; a data link transmission
1u control unit 103 configured to perform the data IJink
transmission control comprising the auntomatic repeat
regquest control described hereinafter and control each of
the constitutive units in the base station 102; a transfer
unit 165 configured to transmit data link transmission
15 control information to a base station as a new staticn
after change, e.g., when receiving a request for change
of the base station; and a storage unit 104 functioning
as a temporary storage area of packet data and others for
the data link transmission control unit 103. The other
20 base stations 112, 122 are also constructed in similar
structure to that of the base station 102.
Next, the operation in the first embodiment will be
described. Let us suppcese herein that the mobile station
monitors communication gqualities with one or more

25 neighboring hase stations and the mobile station issues

a request for change of Lhe base station if it determines
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the base station currently under comruni cation. Let us also assune that the
nobil e station 131 is first 5 comuni cating with good comuni cation quality

with the

base station 102 and is in a conmunicable state only with

t he base

station 102. At the base station 102, the data |ink transm ssion control
unit 103 accepts a packet fromthe network 1 at 10 an arrow Si in Fi
perfornms the data |ink transm ssion control conprising the automatic
request control. The data link transm ssion control unit 103 first adds a
packet nunbeenfer enabl iqyg | deetitbirgat i esmmobhithe ipacket;i thhereatter stores
and then 15 outputs the packet to the transm Lter/receiver 5. If

t he packet casmhenidentich gdabyta packeindunben s desenicthed ahahheitigader of
the packet fed into the data |ink transm ssion control unit 103, the control

t he packet,

unit 103

03 stenesphhe paskebnasuirtrdns 1aNGrAEP HEMini@at Nén20 Let us
transmtter/receiver 5 wthout adding the new packet

g. 8 and
r epeat

nunber as descri bed

above. Then ghegotransihbt erhrecetMer ndL0Ddul gt gsibhe 1 Bput i packetstnto a
transmtting signal and thereafter transmts the transmtting signal

the bgse statbapuanteriagd WitH hod@bibemshatbench3fueat 25 @ afkewW S2 in
Fig. 8). On the other hand, at the nobile station 131, the 61

transmitter/pgeei ¥est 33nl eCei #es ithenshonahntAleHghet BEatBOBLL € Wwighi on
antenna 32 and thereafter the data |ink

10

15

20

25

the base station 102.

At the base station 102, the data link transmission
control unit 103 accepts a packet from the network 1 at
an arrow S1 in Fig. 8 and performs the data link
transmission control comprising the automatic repeat
regquest control. The data link trénsmission control unit
103 first adds a packet number for enabling identification
of the packet, thereafter stores the packet, and then
outputs the packet to the transmiltter/receiver 5.

If the packet can be identified by a packet number
described at the header of the packet fed into the data
link transmission contrel unit 103, the control unit 103
stores the packet as it 1s and outputs it to the
transmitter/receiver 5, without adding the new packet
number as described above., Then the transmitter/receiver

5 modulates the input packel into a transmitting signal

and thereafter transmits the transmitting signal through.

the base station antenna 6 to the mobile station 131 (at
an arrow 82 in Fig. 8).

On the other hand, at the mobile station 131, the

61

t hrough



transm ssion control unit 34 accepts the received packet to performthe data
link transm ssion control conprising 5 the automatic repeat request control.
The data link transm ssion control unit 34 perforns the error detection
using the parity added to the input packet. Wien the detection results in
finding an error in the packet, the data link transm ssion control unit 34
sends a NACK 10 (Negative Acknow edgnent) signal to the base station 102,
thereby notifying the data link transm ssion control unit 103 of a repeat
request for i« ] SSi f. the packet . (a- r.r S34i 9. . Then
the data |i nk]?%é%g?n{ég(%%cgégﬁtlr 61% %ﬁi%telf%% rtg}%r %nlsgﬂn}vgtlsz[tl#;mg%%k%}?gw th the
packet | n t Cat rIr.OW H4 j j en,t.h | error
%E@S{Jké X ?E?ﬂéégat At \P% A8 Eh@m%t%?r gp% data b

found in the packe nk tTansm SSIron co uni out puts the

k h i / i | i ACK
packel v ougluLie, dala LoputLoupul 161 oal, 3B ranem o, o A
data link tr, 1.S81 t it f. e b tati
date Link Uapsmasion epndl, i, J00 b A0 gloen

o

nunber store ransmss, en novenen e no ation 131

results in delerioLallng e, sonmun GalLanauali Ly viLh, g he base; 62 station

102 havi ng been communicating ore*w i on
making t hat d@fﬁgagﬂghﬁ%f%¥fﬂéﬁﬁed to the input packet. When the

detection results in finding an error in the packet, the
data link transmission contrel unit 324 sends a NACK
10 {(Negative Acknowledgment} signal to the base station 102,
thereby notifying the data link trensmission control unit
103 of a repeat request for retransmission of the packel
{(at an arrow 53 in Fig. 8). Then the data link transmission

control unit 103 retransmits the packet with the packet

f—
n

number stored (at an arrow 54 in Fig. 8).
When there is no error found in the packet, the data
link ftransmission control unit 34 outputs the packet
through the date input/cutput terminal 35 and transmits
an ACK (Acknowledgment) signal to the base station 102,
20 thereby notifying the data link transmission control unit
103 of tﬁe base station 102 of an acknowledgment of arrival
of the packet (at an arrow S5 in Fig. 8). Then the data
link transmission control unit 103 deletes the packet with
the packel number stored for retransmission.

25 When movement of the mobile gtation 131 results in

deteriorating the communication quality with the bhase
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base station 112 better, the nobile station 131 first transmts a request
for change of the base station through 5 the base station 112 to the data
link transm ssion control unit 103 of the base station 102 (at arrows S6 and
57 in Fie. 8 The present enbodi nent enploys a nethod of notifying the base
station of a nunber of the new base station after the change along wth the
request for the 10 change of the base station. Receiving the request for
change of the base station, the data |ink transm ssion control unit 103 of

the base st APPO%QLQ% hansm Sg‘BeEHe %@gh%%&ﬁé%é%%%%e%{%%

i nformati on 't hr oug e tran uni base stat1on

sea o o s b 21 o S e B Sl o s

enbodi nment descr ng a packet nu an

acknow edgngnt Oéth ahjgqué@g%%atgﬁﬁ Qﬁﬁg %€Q§£ ?S %he:ggg§i|l nk

transm ssi on COI’lt ro ormati on ransm SSI oh contr ol

unit 103 delelgsopl | ahgr orad opagkel s, "o tggﬁegy Le statian A3k, and

term nates t nsn155|on essed nobi | e

station 131 g ives gas&%gftﬂ%g%m%hag&anjtmtgal}mgéf&g% anggol o

103 &s at an arrow's e control uni ransferrlng
:Jﬂld;[c;'?gd L;&gifﬁ:f”%w %p%Ck%aieﬁet@eliP&? (ﬁ} {ansm ié’l]%ﬁsézf)nlds ﬁ—fian?? 113 of
Fig. 8). The present embodiment employs a method of
notifying the base station of a number of the new base
station after the change along with the request for the
It chaﬁge of the base station.
Receiving the regquest for change of the base station,
the data link transmission control unit 103 of the base

station 102 transmits the data link transmission control

infermation through the transfer upnit 105 te the base

[}
(n

statlon 112 designated &s a new base station (at an arrow
S8 in Fig. 8). The present embodiment will describe a
method of using a packet number without an acknowledgment
of arrival and the latest packet number as the data link
transmission control information. Then the data link
20 transmission contrcl unit 103 deletes all the stored
packets for the mobile station 131 and terminates the
packet transmission. When a packet addressed to the
mobile station 131 arrives thereafter at the data link
transmission contrel unit 103 as at an arrow S2 in Fig.
25 8, the conltrol unit makes the transferring unit 105

transfer the packet to the base station 112 as it is, as



t he base station 112 designated as a new base station receives a packet
addressed to the nobile station 131 5 before the reception of the data |ink
transm ssion control information fromthe base station. 102, the storage
unit 114 tenporarily stores the packet until input of the data 1link

transm ssion control information. After receiving the data Iink transm ssion
control information, the 10 control unit 113 adds a nunber subsequent to the
| at est’ packet nunber as the data |ink transm ssion control information to

t he packet ghgf%ggghtﬁy storage,uphot 114 and thereafter perforns the
processi ng descri bed eretofore to transmt the packet (at arrows 511, S12,

S13, 15 514) . VWenithe qmbi St ati oncfickhen FBKeScINL@ & §gl ofof another

base station, the data link transm ssion control mnmethod of the present

invention canalisosbesihpbementediaccondiog L the,ahoyssepgratiien, 20 Since
t he met hod according to the present invention does not have to execute the

procedure of, J&sefding phey packet number,andypenmids; userof sbhe jdata |ink

ure pae : !
transm ssion control unft of the base station |rectfy conmuni cat | ng W th

the nobile statdan:as descpibed above a26.the, data Jdii dransatssion control

can be always carrie out” t hrough t shortest path, i1rrespective of

moverent 64 ,of, Lie f1bi 4 £,5t ALL 00 s8N0 LBEOL 208 Chndelak it ugth ¢+ packet

can be shorter t ore.
114 temporarily stores the packet until input of the data

link transmission contrcl information. After receiving
the data link transmission control information, the
io control unit 113 adds a number subsequent to the latest
packet number as the data link transmission control
information to the packet stored in the storage unit 114
and thereafter performs the processing described
heretofore to transmit the packet (at arrows S1l1, 812, 513,

15 sla) .,

When the mobile station further moves into z celil
of another base staticn, the data link transmission
control method of the present invention can also be
implemented according to the above operation.

20 Since the methoed according to the present invention
does not have to execute the procedure of resetting the
packet number and permits use of the data link
transmission control unit of the base station directly
communicating with the mobile station as described above,

25 the data link transmission control can be always carried’

out through the shortest path, irrespective of movement
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The above operation will be described in further detail with reference to
Fig. 9. 5 Let us first suppose that the nobile station 131 is in a good
state of communication quality with the base station 102 as an ol d base
station before the change. Wien the base station 112 as a new base station
after the change is a base station adjacent to the base station 102 10
performng the data |link transm ssion control, retransm ssion causes little
i nfluence on increase of traffic or increase of delay time. Thus the

operation widf rhe dewenicdbed: asian, ephadimmrntemhesein hrikhat: ;gase ¢ he ol d
base station 102 continues to performthe data |link 15 transm ssion control

conpri sing the-aut OARLI Bel BRGREc BQUeStH LML 0l and wherein when the new
base station is the base station 122 distant fromthe base station 102

performng the datend i AKotEaBERYSEIQM GANLT Obe &BEecPapket jraddiessed to the
nobil e station and the data link 20 transm ssion control information are

transferred gorihe wnew baserehall e ¥z angd the new base station 122
performs the data link transm ssion control conprising the automatic repeat

request control. Alet e Faift 6hbpelsFt8at9rhthgobase statign 102 i 25
recei ves a packet addressed to the nobile station fromthe network. The base

station 102 pgds eoeaclg%tat@ur&erc&mﬁﬁdic@iéﬁeq@@iegd%ﬂt@l tthe ivwd  packet,
stores the packet, and thereafter transmts the packet to the nobile station
131. station 102 as an old base station before the change. When
the base station 112 as a new base station after the change
i1s a bpase station adjacent to the base station 102
10 performing the data link transmission control,
retransmission causes little influence on incréase of
traffic or increase of delay time. Thus the operation will
be described &s an embodiment wherein in that case the old
base station 102 continues to perform the data link
15 transmissiocn control comprising the automatic repeat
request control and wherein when the new bzse station is
the base station 122 distant from the base station 102
performing the data link transmission control, the packet
addressed to the mobile station and the data link
20 transmission control information are transferred to the
new base station 122 and the new base station 122 performs
the date 1link <transmission control comprising the
automatic repeat request control.
At the point (1) of Fig. 8, the base station 102

25 receives a packet addressed to the mobile station from the

network. The base station 102 adds a packet number 1 and




Since the nobile station 131 detects no error in the received packet, the
nobi l e station 131 transmts an 5 acknow edgnent of arrival to the base
station 102. Then the base station 102, receiving the acknow edgnent of
arrival of the packet nunber 1, deletes the packet of the packet nunmber 1
stored. At the next point (2) of Fig. 9, a packet addressed 10 to the nobile
station is fed into the base station 102. The base station 102 adds a packet
nunber 2 and the CRC code to the packet, stores the packet, and thereafter
transmts theepagkeicode thetmebiheust abcartl3ttoSercehicheaareli,l enst ation 131
detects an error in the received packet 15 this tine, the nobile station 131
transmts atNACK:{iNegatrizwe mAdkenonkgslgmest )tost haalol 01 ¢ ke Ataise gBat.i on 102,

t hereby requesting the base station 102 to retransmt the packet of the

packet nunberinze Thige base idlcatdtont 162 1Ret rastsdids hbe gracket inf thhke packet
nunber 2 in response 20 to the repeat request. However, since the nobile

station 13teagdivedlebeekstan t&1d ohiobhlkhstpackei 1Bus teceivets akhhe nobile
station 131 again transmts a repeat request for retransm ssion of the

packet nunberkdd ddigndraiserf siratiwol B2 thAt HallieS spaiitilon 02 commemi cati on
quality 25 wth the base station 112 becones better than that wwth the base
station 102thandbddwisstheipnbile stadécoivi3d serdsaclatodl sequest bar change
of the base station through the base station 112 to the base station 102.
Since the baseival of the packet number 1, deletes the packet of the
packet number 1 stored.
At the next point (2) of Fig. 9, a packet addressed
.iD to the mobile station is fed into the base station 102.
The bazse station 102 adds a packet number 2 and the CRC
code to the packet, stores the packet, and thereafter
transmits the packet to the mobile station 131. Since the
mobile station 131 detects an error in the received packet
15 this time, the mobile station 131 transmits a NACK
(Negative.Acknowledgment) gignal to the base station 102,
thereby requesting the base staticn 102 to retransmit the
packet of the packet number 2. The base station 102
retransmits the packel of the packet number 2 in response
20 to the repeat request. However, since the mobile station
131 =zgain detects an error in the packet thus received,
the mobile station 131 again transmits a repeat request
for retransmission of the packet number 2 to the base
station 10z. At this point, the communication quality

25 with the base station 112 becomes better than that with

the base station 102, and thus the mobile station 131 sends
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station 112 is a base station adjacent to the base station 102, the base
station 102 continues to performthe data 5 |link transm ssion control
conprising the automati c repeat request control and controls the base
station 112 to transmit a packet as it is. Then the base station 102
transmts the packet of the packet nunber 2 as the retransmtted packet

t hrough the base station 112 to the nobile station 131. Since the nobile
station 131 detects no error in the received packet, the nobile station 131
transmts an ASKuEAG kBewchaedgnentihsignad dtugugh thedmmsehsbation 112 to
the base station 102, thereby transmtting an acknow edgnent of arrival to
the base statdaanici0211P. te Silncenibe kaseisirati on. 103 iresei ves bhee

acknow edgnent of arrival of the packet of, the packet nunber 2, the base
station 102 sdeliet®s 1tilrei pagkels Oktthe paskehcrurbes Zhe YL@ afidext packet
is fed into the base station 102 at 20 the point (3) of Fig. 9. The base
station 1021adds & Packed stpmhes BoandstheneRE eedget@otrhe tpacket o stores

t he packet, and thereafter transmits the packet through the base station
112 too the mabid ershatiieR ib3lcobthee dhepFDPihE tisd alitomal3l depeetts no error
in the received packet, the 25 nobile station 131 transmts an acknow edgnent
of arrival rihneugh tbetbase siationt1d2st aHhenhase sitzatian 102. +o67 After

t he base station 102 receives the acknowl edgnent of arrival of the packet
nunber 3, thedase statpopkd02as it is. Then the base station 102

transmits the packet of the packet number 2 as the
retransmitted packet through the base station 112 to the
mobile station 131. Since the mobile station 131 detects
no errcr in the received packet, the mobile station 131
transmits an ACK (Acknowledgment) signal through the base
station 112 to the base station 102, thereby transmitting

an acknowledgment of arrival to the base station 102,

Since the base station 102 receives the acknowledgment of

arrival of the packet of the packet number 2, the base

station 102 deletes fthe packet of Lthe packet number 2
stored.

A next packet is fed into the base station 102 at

20 the point {3) of Fig. 2. The base station 102 adds a packet

number 3 and the CRC code to the packet, stores the packet,

and thereafter transmits the packet through the base

station 112 to the mobile station 131. Since the moblile

station 131 detects no error in the received packet, the

25 mobile station 131 transmits an acknowledgment of arrival

through the base station 112 to the base station 102.
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del etes the packet of the packet nunber 3 stored. A next packet is fed into
the base station 102 at 5 a point (4) in Fig. 9. Just as described above,
the base station 102 adds a packet nunmber 4 and the CRC code to the packet,
stores the packet, and thereafter transmts it through the base station 112
to the nobile station 131. Since the nobile station 131 detects an error in
the 10 recei ved packet herein, the Mbile station 131 issues a request for
retransm ssion of the packet nunber 9 through the base station 112 to the

base statiom#l2: tAle bhise PORRL ont N2 COMPAIMN EaLHI0N Aualdud Yeddridn t her base
station 122 becones better than that with the base station 112, and 15 thus

the nobile siatien 13F itgslesaakeequesird0r3change bode t Beabasa stetion
t hrough the base station 122 to the base station 102. Since the new base

station is npll@dbasenespatken ad acentpdxdthenbaser statton402, the base
station 102 notifies the base station 122 of handover of the data 20 |ink

transm ssion cont il oMYA Skeg 1Heraat onabi eheepeat skequest gontswol . If the
nobile station 131 is configured to notify the base station 122 of the base

stati®n nunberpoind e jbagerisgt abi onJ@s rantd s perd od rdgv d hectdata dd nk
transm ssion 25 control, the base station 122 can recognize that it has to

succeed to thesghda 10NkdI-AASPESEEOMEAREF Ol OMERhet DRC 68a8DM It@iest ati on
131 since then. In this case, the base station 102 does not have to provide
the notificald®et, stores the packet, and thereafter transmits it
through the base station 112 to the mobile station 131.
Since the mobile station 131 detects an error in the.
10 received packet herein, the mobile statiocn 131 issues a
request for retransmission of the packet number 4 through
the base station 112 to the base station 102. At this point
the communication quality with the base station 122
becomes better than that with the base station 112, and
15 thus the mobile station 131 iséues a request for change
of the base staztion through the base station 122 toc the
baée station 102. Since the new base station is not a base
station adjacent Lo the base station 102, the base staltion
102 notifies the base station 122 of handover of the data
20 link transmission control comprising the automatic repeat
request control.
If the mobile station 131 is configured to notify
the base station 122 of the base station number of the base
station currently performing the data link transmission

25 control, the base station 122 can recognize that it has

to succeed to the data link transmissien control over the
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Then an apparatus for sw tching between packet receiving stations
network is requested to supply a 5 subsequent packet addressed to the nobile

station hereinafter to the base station 122. This apparatus has
capabl e of switching between the packet
| ocation registration

n the

a function
receiving stations by the use of
information or the like of the npobile station 131.

Since iUthe timna of receiving the request for the base station change at

the base station 102 is imediately after

packet of thgoacketrznuahern 4, dihe-dasest atigntl@2 kasd)otrHeaeiyed an

acknow edgnent of arrival

station 102 dpes not send phe data i nk transnission control information
the base stathon dR2ZgHdddthd FeCeiwiasS i MPHddvadh Ahclait al ackaow

of arrival

the base stalifopidR2 2% tfhs pPotfiloKeepss st:addNgs BeBacket agss

or a repeat request of the 20 retransmtting packet. Ther

nobi | e station, fed at the point (5) in Fig. 9. Let us suppose that
nobi |2 st atifmd3dudetechsckae erH@keisR eldhe tiet rans nMnded Packeattidmus the

nobile 5 station 131 sends an acknow edgment of arrival «
nunber 4 t hripsghi faerbaseo stbiwisd22- 10 dhe1base T dptd ok I She base

station 102 recognizes the arrival of the packet number 4 of the
retransmtted mpagketior@N¢apable of switching between -the packet

20

receiving stations by the use of location registration
information or the like of the mobile station 131, Since
the timing of weceiving the reguest for the base station
change at the base station 102 is immediately after
trensmission of the retransmitting packet of the packet
number 4, the base staticen 102 has nol received zn
acknowledgment of arrival or a reguest for retransmission
of the packet of the packet number 4 from the mobile
station 131 yet. Accordingly, the base station 102 does
not send the data link transmission control informatiocn
to the base station 122 until it receives a notification
of an acknowledgment of arrival or a repeeat request of the
retransmitting packet. Therefore, the base station 122
at this point keeps storing a packet addressed to the
mobile station, fed at the point (5) in Fig. 9.

Let us suppose that the mobile station 131 detects
no error in the retransmitted packet. Thus the mobile
station 131 sends an acknowledgment of arrival of the

packet number 4 through the base statibn 122 to the base
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t he
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then the base station 102 notifies the base station 122 as a new base
station only that the | atest packet nunber 5 is 4 as the data |ink

transm ssion control information. |If there is a packet w thout an }
acknow edgnent- of arrival at this point, the base station 102 notifies the
base station 122 of a packet nunber of the packet w thout an acknow edgnent
of arrival and the | atest packet nunber. 10 Since there is no packet
addressed to the nobile station, to be transmtted or received through the

base stationsda#2cnhepel nafiembaddherhasenstabi eac402ineki thesathevbase
station 112 of this tact. This allows the base station 112 to rel ease the

resources ofcthehbaggcibat noRbkl? 4 bY ahlcocattetidnittedDPideesf athgn 131. On
the basis of the | atest packet nunber being 4 as the data |ink transm ssion

control inforpahi eRef paBEt Be s thase 19tatican 102 tHe hase station 122 adds a
packet nunmber 5 to the packet fed and stored at the point (5) in Fig. 20 9,

adds the CRGgodendhes£t®,s6i0i€s dMeypacketthantztésansaikst idut®ethe nobile
station 131. Since the nobile station 131 detects no error in the received

packes, the jgobile shat BeRa131nkr aRshiskS sa1 AC koW edgmitc @l sihval  to
t he base station 122. Receiving the acknow edgnent of 25 arrival of the

packet numberyrSndhe ibsa%epgt:_&teitoni%a%utdgheé@jﬁn@h@ea?ﬁ&g& 6f d:he; packet
nunber 5 stored. 70 As described above, repetition of the foregoing
operation engbl esikhgghai@d | thK bEBRSHLSH Uh COOErabtifies the base
station 122 of a packet number of the packet without an
acknowledgment of arrival and the latest packet number.
10 Since there is no packel addressed to the mokile station,
to be transmitted or received through the hase station 112
hereinafter, the base station 102 notifies the base
station 112 of this fact. This allows the base station
112 to release the resocurces of the base station 112
15 allocated to the mobile stetion 131.
On the basis of the latest packet number being 4 as
the data link transmission control information from the .
base station 102, the base station 122 adds & packet number
5 to the packet fed and stored at the point (%) in Fig.
20 9, =adds the CRC code thereto, stores the packet, and
transmits it to the mobile station 131. Since the mobile
station 131 detects no error in the received packet, the
mobile station 131 transmits an acknowledgment of arrival
to the base station 122. Receiving the acknowledgment of

25 arrival of the packet number 5, the base station 122

deletes the packet of the packel number 5 stored.
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met hod of the present invention, regardl ess of novenent of the nobile
station 131. 5 Since the first enbodi nent as descri bed above does not have
to execute the procedure of resetting the packet nunber and all ows use of
the data link transmi ssion control unit of Lhe base station directly
communi cating wth the nobile station 131, the data link transm ssion 10
control call be always perforned through the shortest path, regardless of
t he novenent of the nobile station 131, and the transm ssion delay tine of

packet can be shorger sthan;phef oNg,vs0 a8pke iic dAgkease the tfwaughput of the
system [ Second Enbodi nent] 15 The follomnng w || describe the second

enbodi nent  ©fctheipresepidyenticomaptd hinefier epeRsh0sEign amd-dig.  10H
Suppose the robile station 131 is first in a good state of communication

qual ity withythe-hase @5@%9@5&9% inMaMRliYn,t he gmhil & SIAt iy dddntd S 1N a
comuni cable state 20 only with the base station 102 At t he base station

102, the dat@rlink LrBRSEl $$:@0 opcanrfyrol unit 103 accepts a packet from the
network 1 and perfornms the data |ink transm ssion control conprising the

autommtic repeat regyesty OOl S PIRSENt, L LDodidBUL L lgLescribe a
case wherein a packet is sent as divided into a plurality of blocks Lo match

radio frames,or Haho eXRiRHIL $HOW:LBCBG. 3013:sthes gl anbikakdansmi ssion

control unit 103 divides an I nput packet 1nto plura
number and allows use of the data link transmission

control unit of Lhe base station directly communicating
with the mobile station 131, the data link transmission

10 control can be always performed through the shortest path,
regardless of tThe movement of the mobile station 131, and
the transmission delay time of packet can be shortexr than
before, so as to increase the throughput of the system.

[Second Embediment)

15 The following will describe the second embodiment
of the present invention with réference to Fig. 7 and Fig.
10B. Suppose the mobile station 131 is first in a good
state of communication quality with the base station 102.
Namely, the mobile station 131 is in 2 communicable state

20 only with the base statilion 102.

At the base station 102, the data link fransmission
control unit 103 accepts a packet from the network 1 and
performs the data link trensmission control comprising
the automatic repeat request conlrol. The present

25 embodiment will describe a case wherein a packet is sent

as divided into a plurality of blocks tomatch radio frames.
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bl ocks, adds to the bl ocks, respective bl ock nunbers for maintaining the
sequence of the split blocks and a packet 5 nunber for identification of the
packet before divided, thereafter adds error-detectable parity such as the
CRC code or the like to allow detection of an error occurring during

transm ssion, and then outputs the blocks to the transmtter/receiver 5. The
transmtter/receiver 5 nodul ates each input block into a transmtting signal
and thereafter transmts the transmtting signal through the base station

ant enna 6 t 0.t e, ol 8, SEALAOD1BL; Fidh, hOASRIWS: 3y RACkRdn ADI0Ur ati on

at the data ]l tranShlsslon con;ro unit in the flrst e Odlnpnt. b On
the ot her h%tﬁ&ltﬂ%i@glhtb.? ghatienr 131, shpec tSAnsat ttarkr 3&1%/391 33

receives the signal throu the nobile station antenna 32 and thereafter

output s the , 1ecel yethbl ook 0. the,dal a Jddc de po BSERMmGRARLEO! Fni t 34,

Then the data transm ssion control uni't 34 20 perforns the error

det ecti on usrilggn&ga?nmgiwefsdﬁdcﬁgel Oc the tHRUA ; 'BQEck\QhEHdtQ?Mee&“ on

results in finding no “erro the block, the data Iink transm ssion control

uni t 34 ”Otiﬁ&ﬁe&“%%ﬁ%ﬁexﬁ%ﬂ%i&%ﬂ%@ B %%eg%%%%thgﬂbfl‘oor Q@ pfadhe base

station 102 of an ac edgnent of arrival ck. Wien there is an

error i the blpckecbhe, ydat arLbnk Lkanaahasl gn oo raleyinid 3 notd fies the

data % link transm ssion control unit 103 of the "base station 102 of a

repeat requestqfol, refd angd 31 9010% GhecbLock. o FheN crror cccurring

during transmission, and then outputs the blocks lo the
transmitter/receiver 5. The transmitter/receiver 5
modulates each input block into a transmitting signal and
thereafter transmits the transmitting signal through the
base station antenna 6 to the mobile station 131. Fig.
10A shows a packet configuration at the data 1link
transmission control unit in the first embodiment.

15 On the other hand, at the mobile station 131, the
transmitter/receiver 33 receives the signal through the
mobile station antenna 32 and thereafter outputs the
received block to the data link transmission control unit
34. Then the datz 1link transmission control unit 34

20 performs the error detection using the parity added to the
input block. When the detection results in finding no
error in the block, the data link trensmission control
unit 34 notifies the data link transmission control unit
103 of the base station 102 of an acknowledgment of arrival

25 of the block. When there is an error in the block, the

data link transmission control unit 24 notifies the data
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the data link transm ssion control unit 103 retransmts the bl ock stored-

After all
this way,
into one

the bl ocks for one packet have 5 been received with no error in
the data link transm ssion control unit 34 conbines the bl ocks
packet by the operation reverse to the division operation

into the

bl ocks at the data link transm ssion control unit 103, and thereafter
out puts the packet fromthe data 10 input output termnal 35. The foll ow ng

wi Il describe a case where npvenent

of the nobile station 131 rai ses a need

for change of the base station. In the present enbodinment, there is no limt
to the nunberigk hesessiaiionsceiimdl andausby o5 onaiccatengow 1tz t he

nobil e station and the nobil e

station can receive packets sinmultaneously

froma plurafidyeplediagseqakatd 008.rétrissaispibarodftcowlIsed.hathet he
present enbodi nent can al so be applied to the case where the nunber of
si mul t aneoustye coaaunl eaki fgaBase s2Q o5t abind® Wit e Iodd ¢ eosémit on is one,
as described in the first enbodi nent. Suppose the conmunication quality with

t he base

st ek b QN JO2 shaey beens eMURheabi fgkheret ofner gawkkh hiee nobile

station 131 becones a little deteriorated and that 25 of the adjacent base

statign 112 psehnpeexedetowanablinsy corpunicathons waht,h i hase simki ons, the
base station 73 102 and the base station 112. In this case, the nmobile

station 131 tssHemiashegueshtiol CoNners icomuirids the baseks into one

packet by the operation reverse to the division operation
into the blocks at the data link transmission centrol unit
103, and thereafter outputs the packet from the data
input/éutput terminal 35.

The following will describe a case where movement
of the mebile station 131 raises a need for change of the
base staticn. In the present embodiment, there isno limit
to the number of Dbase stations simultaneously
communicating with the meobile station and the mobile
station can receive packets simultanecusly from a
plurality of base stations. It is a matter of course that
the present embodiment can also be applied to the case
where the number ¢f simultaneously communicating base
stations with the nobile station is one, as described in
the first embodiment.

Suppcse the communication quality with the base
station 102 having been communicating heretofore with the
mobile station 131 becomes a 1itTle deteriorated and that
of the adjacent base station 112 is improved to enable

communications with two base stations, the base station



station to the data Iink transm ssion control unit 103 of the base station
102. Since the communication quality is only slightly deteriorated, the
nobile station 131 is in a state comunicating with the two stations of the
base station 102 and the base station 112, different fromthe first

enbodi nent. The data |ink transm ssion control unit 103 of the base station
102, receiving the connection request, notifies the base station 112 of the
request for the connection fromthe nobile station 131. Then the data |ink
transm ssi on ¢oNA®| trdi bz dO3stakesnconpespondence cefsdarthaofmaiiisequent |y
fed packets addressed to the nobile station 131 to packet nunbers and then
sends them -k 4Hienghe 1 He duansf eequeist 102 tonhbetbasewstntigd talss The
data link transm ssion control unit 113 perfornms the autonmatic repeat

request contgodt{er teaemdbbaek, 1WAkl erbhemidatanl LBk tkbansAissi on gontrol
unit at either of the base stations perforns the correspondence to packet

nunbers 20 fiaie MBI @itRiNGrt he2sequence Wi Raghkels: cecebyesuati e s nobile
station. In the present enbodinent the data |ink- transm ssion control unit

103 of the haspysdotdioim 1Q&isriapsteRd tRe pREHOLM ther ORI eSPONElence to the
packet nunbers. The data link transm ssion control unit 113 of 25 the base

station 112 diyides eaefupackeinhr pichhenbasgo statdiomslQ% ivHo Hlacks,
thereafter adds to the bl ocks, 4 bl ock nunbers and a packet nunber before
the divisionstasioprovi dad with Hhe eardigspondenceiat s dhen datfonh itHe
first embodiment. The data link transmission control unit
103 of the base station 102, receiving the connection
i request, notifiles the base station 112 of the request for
the connection from the mobile station 131. Then the data
link transmission control unit 103 makes correspondence
of part of subsequently fed packets addressed to the

mobile station 131 to packel numbers and then sends them

through the transfer unit 105 to the base station 112, The

ot
un

data link ftransmission control unit 113 performs the
automatic repeat reguest control for each block, while the
data link transmission control unit at either of the base
stations performs the correspondence to packet numbers -
20 for maintaining the sequence of packets received at the
mobile station. In the present embodiment the data link
transmission control unit 103 of the base station 102 is
assumed to perform the correspondence to the packet
numbers. The data link transmission control unit 113 of
25 the base station 112 divides each packet from the base

station 102 into blocks, thereafler adds to the blocks,
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transm ssion control unit 103, further adds the parity thereto, and then
transmts the blocks to the nobile 5 station 131. Suppose the conmunication
quality between the nobile station 7.31 and the base station 102 is further
deteriorated and the nobile station 131 becones capable of conmmunication
only wth the base station 112. In this 10 case, the nobile station 131

i ssues a request for discontinuation of packet transm ssion fromthe base
station 102 through the base station 112 with good corraunication quality to

the data |inkd&Rnsmsst OnnLanbheketnhtindf3 wEsthe baseisiadion, 102
Receiving the 15 request, the data |link transm ssion control unit 103 of the

base stationpddzi de@ansmls apackelriddskiagca bhocken thotd anink -
acknow edgnent of arrival, a packet nunber of the pertinent packet, a block

nurber of the-bhogkswi §houbntan jagknawedgmentrofe ar kkMal tnhang dxhe ) at est
packet nunber 20 as the data link transm ssion control information through

the transfercumid:d05ah@ theedatazhisak thf ansm 8SbeRs GONtEQL Wnid;1kl3 of the
base station 112. Then the bl ocks or packets addressed to the nobile station

131 age storgdrasnthey. are, until the base station 102 receives a request 25
for transfer of the bl ocks or packets addressed to the nobile station 131,

fromthe base statdigipdd. il t RRfnmunfrcatiteh bages st@d i erdilal sgstores a
packet addressed to the nobile station fromthe network 1 as it is, before
It mobile station 131 and the base station 102 is further
deteriorated and the mobile station 131 becomes capable
of communication only with the base station 112. In this
10 case, the mobile station 131 issues a regquest for
discontinuation of packet transmission from the base
station 102 through the base station 112 with good
communication quality to the daté link 'transmiésion
control unit 103 of the base station 102. Receiving the
15 request, the data link transmission control unit 103 of
The base sfation 102 transmits a packet including a block
without an acknowledgment ¢f arrival, a packet number cf
the pertinent packet, a block number of the block without
an acknowledgment of arrival, and the latest packet number
20 as the data link transmission control information through
the transfer unit 105 to the data link transmission
control unit 113 of the base station 112. Then the blocks
or packets addressed to the mobile station 131 are stored
as they are, until the base station 102 receives a request

25 For transfer of the blocks or packets addresgsed to the

mobile station 131, from the kase station 112. Further,



receives the transfer request. At a certain timng the base station 112 sends
a 5 request for transfer of the packets or bl ocks addressed to the nobile
station, to the base station 102 that has sent the data |link transm ssion
control information. This timng nay be a tine when the base station 112
receives a signal to hasten the data transm ssion fromthe nobile 10
station. Receiving the transfer request, the data link transm ssion control
unit 103 of the base station 102 transfers the stored bl ocks or packets

addressed t ooz dwbithe isthat bonz 13d diwtde abgéek%tta&ij@@e%é%daﬂg ther eaf ter
deletes all the blocks or packets. When a packet addressed 15 to the nobile

station 131 mdyiVvessthereaf tfelorattAdenbaserikstatd onid02g, i bhdredd ansferred to
the base station 112 as it is. The data link transm ssion control unit 113

of the basesiaiton 442 divhdesrt heqpacket including the block without an
acknow edgnent of arrival, which was 20 transferred fromthe base station

102, into blocks and »thereafheringhianyd a0l yrhbeohl agk unders the request
for retransm ssion to the nobile station 131. Since the .blocks are

fixeds|engt hdhoeks, ot t52PO86F. BF. EhbOpakebians¥ L1oHE adacassaly bl ock
if an input packet, a 25 packet nunber thereof, and a bl ock nunber of the

bl ock are giveihe \Wedi Be NeYe pPacket taddnessadet @ tihe ghidze wtat ivens 76 131
is supplied thereafter to the base station 112, it is provided with a packet
number baseds&it the hatestimaekehsnission control information. This
timing may be a time when the base staticn 112 receives
a signal to hasten the data transmission from the mobile
10 station. Receiving the transfer request, the data link
transmission control unit 103 of the base station 102
transfers the stored blocks or packets addressed to the
mobile station 131 to the base station 112 and thereafter
deletes all the blocks or packets. When a packet addressed
15 teo the mobile staticn 131 arrives thereafter at the base
station 102, it is transferred to the base station 112 as
it is. The data link transmission control unit 113 of the
base station 112 divides the packet including the block
without an acknowledgment of arrival, which was
20 transferred from the base station 102, into blocks and
thereafter retransmits only the block under the regquest
for retransmission to the mobile station 131. Since the
blocks are fixed-length blocks, 1t 1is possible to
retransmit only a necessary block 1f an input packet, a

25 packet number thereof, and @ block number of the block are

given. When a new packet addressed to the mokile station
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nunber notified of. The data link transm ssion control wunit 103 can al so
transfer only necessary bl ocks. 5 The operation as descri bed above nmakes it
feasible to inplenment the data |ink transm ssion control method of the
present invention. since the data |link transm ssion control unit of the base
station communicating wwth the nobile station can be used w thout reset of

t he packet- nunber as described above, the data link transfer control can be
al ways performed through the shortest path, regardl ess of novenent of the

nobi | e statijgn, iangubpeithanstebadebaycdi flBe Ao Packeait Can 1 1be shorker than
before, so as to increase the throughput of the system The aforenentioned

data Iink tpaRsmdas W tgoRt bakkdhommRtd @R s&N obe thiens tdeschikedtbel ow,
ei t her of ich can be adopted. Nanely, it is possible to enploy either of

the foll ow RemHeNSot(1i & RACKetTHWINDeF s W 1ioUt r 80sR0s agkAowbadgeent  of
arrival, (2) a packet nunber with an acknow edgnent of arrival, (3) a packet

nunber undepypd . repeatsd eguests {4l rtheshaesb pagkety miders . (5) a bl ock
nunber wi thout an acknow edgnment of arrival, (6) a bllock nunber with an

acknewl edgnent of taer hyakar(éh asbheekriberuabeiUndeEsaitepeatibequest, (8)
the | atest bl ock nunber, and (9) conbination of the foregoing itens (1) to
(8) 77 [Thitkd;ikphedicrenethe The: 4 hi i erbedin®idi of ddie yesRMhdvention will
the present invention.
Since the data link transmission control unit of the
base station communicating with the mobile station can be
10 uged without reset of the packet number as described above,
the data link transfer control can be always performed
through the shortest path, regardless of movement of the
mobile station, and the transfer delay time of packet can
be shorter than before, so as to increase the throughput
15 of the system.
The aforementioned data link transmission control
information can be items described below, either of which
can be adopted. Namely, it is possible to employ either
of the following items: (1) a packet number without an
20 acknowledgment of arrival, (2) a packet number with an
acknowledgment of arrival, (3) 2 packet number under a
repeat request, (4) the latest packet number, (5) a block
number without an acknowledgment of arrival, (&) a block
number with 'an acknowledgment of arrival, (7) a block

25 number under a repealt request, (8) the latest block number,

and (%) combination of the foregoing items (1) to (8).
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he descri bed bel ow- The configuration of the nobile comunication systemin
the third enbodinment will be first 5 described or the basis of Figs. 11, 12,
and 13. The nobile comunication systemof the third enbodi nent is conprised
of a nobile station 231 and a plurality of base stations 202, 212, 222, as
shown in Fig. 11, each base station being communicable with other base
stations through the network 10 1. The nobile station 231 is conposed of a
transmtter/receiver 233 configured to receive data from the radi o network
and transmt data to the radio network through a nobile station antenna 232;
a data |ink 1Brtiadsmisstioneceantrol unit 234 configured to performthe data
link transm ssion control conprising the automatic repeat request control,
descri bed herei naflley ;trandd &mdaddindmputd diepulr dsermi nalve235 @as va 1
i nput/output term nal of packet data. 20 Anong these conponents, the data
i nk transmissi dascedberolbaliw. 234Hes fonctporakliynconposed efcdilrct i onal
bl ocks shown in Fic. 13. Nanely, the data link transm ssion control unit 234
i s conposed @fmmaseteeibornsydtack n288A woinfd gmbed imerselvédll oae fhase station
out of 25 the base stations upon reception of packet sLorage notification
frombase stddionsbaddrsehechaone daseE gs/81ist alppmediy.edrho ronsrit a
packet addressed to the nobile station of its own, based on receiving
qualities communication system of the third embodiment is comprised
of a mobile station 231 and a plurality of base stations
202, 212, 222, as shown in Fig. 11, each base station being
cemmunicable with other base stations through the network
10 1.
The mobile station 231 1s composed of a
transmitter/receiver 233 configured to receive data from -
the radio network and transmit data to the radic network
through a mobile station antenna 222; a data link
15 transmission control unit 234 configured to perform the
data link trensmission control comprising the automatic
repeat request control, described hereinafter: and a data
input/output terminal 235 as an input/output terminal of
packet data.
20 Among these components, the data link transmission
control unit 224 is functionally composed of functional
blocks shown in Fig. 13. Namely, Tthe data 1link
transmission control unit 234 is composed of a selection
block 234A configured to select one bases station out of

25 the base stations upon reception of packet slorage

notification from base stations and select one base
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for the respective base stations; a transm ssion request block 234B
configured to issue a request for transm ssion 5 of a packet to the base
station selected; a change occasion notification block 234C configured to,
on the occasion of change of the base station designated as a base station
for transnmuting the packet addressed to the nobile station of its own,
notify an old base station of ; discontinuation of transm ssion and notify a
new base station of a transm ssion request and an initial packet nunber of

an obj ect; ayEasiy eABLE rhlioals 234D RNt gUERR k40 JBASHESeHECRI iHRg
qualities of signals transmtted froma plurality of base stations; a

recei ving quali{ye - a0t 6atien Hkacks234E santbauned o gieliifviea base
station at a location selected based on the receiving qualities, of the

recei ving quald ties fQp dhe vesrad v ikase st @E_»iag@ms%jjdmgiengle@tof:k 234F
whi ch judges whether or not each base station is in one of a plurality of 20

specified comui caldoRslrales LN tbhesbasi $ Hqlde fpcepbiemiaualdty for
each base station; and a state transition request' block 234G which sends a

request for o Lanskkden Pthkhe. SO GAH Leneshal® Lrhass slatians, for
which a transition of the conmmunication state is desired, 25 on the basis of

the resul ts of: the-abovenenidpned c udganeiteg The bhansaidderdiacejver 233
incorporates a 19 diversity reception unit 233A configured to performthe
diversity reqapldOnofripackess $#poPisLCERLEGNa0kd as a base station
for transmitting the packet addressed to the mobile
station of its own, notify an old base station of
discontinuation of transmission and notify . a new base
station of a transmission request and an initial packet
number of an cbject; a measurement block 234D configured
o measure recelving gqualities of signals transmitted
from & plurality of base stations; a receiving quality
15 noctification block 234E configured to notify a base
station at a location selected based on thes receiving
gualities, of the receiving qualities for the respective
base staticons; a judging block 234F which judges whether
or not each base station is in one of a plurality of
20 specified communication states on the basis of the
receptlion quality for each base station; and a state
transition request block 234G which sends a reguest for
transition of the communication state to base stations for
which a transition of the communication state is desired,

25 on lhe basis of the results of the abovementicned

judgement. The transmitter/receiver 233 incorporates a




i dentical packets fromrespective base stations. On the other hand, the base
station 202, as showmm 5 in Fig. 11, is conposed of a transmtter/receiver
207 configured to receive data fromthe radio network and transmt data to
the radi o network through a base station antenna 208; a data |link

transm ssion control unit 203 <configured to performthe data |ink

Lransm ssion control 10 conprising the automatic repeat request control,
e.g., a process of adding a unique nunber as identification information to

each packet difeexeeytioncptiaut gRALI 033nepeatlf ic@HdDItdescridag theseinafter,
and to control each of the conponents in the base station 202; a packet

copying is wntideObrgontegupedcho DY wadacket ; upofel incery turirdt 206
configured to deliver the packet copy to another base station; and a storage

unit 204 funcddoni 891 agaakbeBPe-aky resitaderangss Of spackehsdata and ot hers
for the data link transm ssion control unit 203. 20 Anong these units, the

data link transm ssi athe COMERI naME! 2R3 baskurekiconal v composathwef the
functional blocks shown in Fig. 12. Nanmely, the data link transm ssion

contrl uni tirZO@i%;_s ganprisedofboada baend i f LRk 0N bRy PRl QR addi tion
bl ock 203A 25 configured to add to a packet addressed to the nobile station,

i dentifi catiemtnderaat ken forespechiyhngribhe t180 pPagkst heavwhiristardel etion,

bl ock 203B configured to delete a packet on the basis of a tineout of a

tiner or a packeimit data to the radio network through a base station
antenna 208; a data link transmission control unit 203
configured to perform the data link Lransmission control

10 comprising the automatic repeat request control, e.g., a
process of adding a unigque number as identification
information to each packet for execution of automatic
repeat control described hereinafter, and to control each
of the components in the base station 202; a packet copying

15 unit 206 configured tc copy a packet; a delivery unit 205
configured to deliver the packet copy te another base
station; and a sterage unit 204 functioning as a temporary
storage area of packet data and cthers for the data link

ransmission control unit 203.

20 Among these units, the data link transmission
control unit 203 is functionally compesed of the
functional blocks shown in Fig. 12. Namely, the data link
Lransmission control unit 203 1is ccmpriséd of zan
identification information addition block 2033

25 configured to add to a packet addressed to the mobile

station, identification information for specifying the
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arrival notification fromthe nobile station; a second deletion block 203C
configured to delete a packet on the 5 basis of a tinmeout of a tiner or a
notification of a nunber of a del eted packet from another base station; a
third deletion block 2031) configured to delete a packet addressed to the
nobil e station under storage at its own base. station on the basis of a
request fromthe nobile 10 station that the base station of its own is
excluded from packet-delivered base stations; a deleted packet notification
bl ock 203E genfiggur ed ftie stotdefly tanot hefo dxase 3Estahifdiuafed trudeeetef a packet
to be deleted; a delivery control block 203F configured to deliver a packet
to a base 1% sghatkednodeshgnptedsasfaz neimpacked f deltiiveredbaseackizati on; a
packet retransm ssion block 203G configured to retransmt a packet according

to a repeat avequest Hstonfidbetionbirkenstatd esbid st of &geonpt bf seatindn bl ock
203H configured to, upon reception and storage of a packet 20 addressed to

the nobile siatdtoirn MAddly AdBC ebifl ienstad it dedfe ttdher ghenage of thke packet;
a notification, control block, 2031 configured to perform such control that

whensa tramsi¥isSb@na nequesit i recehyedf somy t hei sebibe st atl hambeduri ng
storage of a plurality of packets addressed to the 25 nobile station, the

packets arectff ansdéldiesd t pathetnghhe ansttaid ooyl £ her bobE |l & $hatidon is
notified of the storage 81 of the plurality of packets; a determ nation
bl ock 203J deqrfiigir edhtor: etzarym neonari @achi oft ot lerl drase ast ghicers
addressed to the mobile station under storage at its own
base. station on the basis of a request from the mobile
-10 station that the base station of its own is excluded from
packet~delivered base stations; a deleted packet
notification block 203E configured to notify another base
station of a number of a packet to be deleted; a delivery
control block 203F configured to deliver a packet to a base
15 station designated as a new packet-delivered  base
station; a packet retransmission block 203G configured to
retransmit a packet accerding to a repeat request from the
mokile station; a storage notification block 203H
configured to, upon reception and storage of a packet
20 addressed to the mobile station, notify the mobile station
of the storage of the packet; a notification contrel block
2031 configured to perform such control that when a
transmission request is received from the mobile station
during storage of a plurallity of packets addressed to the -

25 mobile station, the packets are transmitted to the mobile

station and the mobile station is notified of the storage
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whet her a packet to be delivered fromits own base station is to be
transmtted to the nobile station, based on the 5 receiving qualities for the
respective base stations; and an instruction block 203K configured to
provide instructions of transm ssion operation based on the result of the
determnation to the other base stations. The other base stations 212, 222
are also constructed in simlar structure to that of the base station 202.

I ncidentally, each of the base stations stays in either of the four states

shown in Figr A diehalime, o shexsndi | e stetinindBlonandorakes sy

transition into either state according to a request fromthe nobile station

231. 10 These fiouir &t alea dimbe- deseriébed el onheFhpa'shi E3histale is an
idle state. This state is a state in which the base station transmts or

recei ves nowHagket ot Pz ket romgdrgcnuakicre Stabhont 23hm Tie seeandcstate is a
packet transm ssible state. 2D This state is a state in which when the base

station rege tespa Ragkehitrem the thet webk 1b sthe iRasepilald om eaR transmt
the packet to the nobile station after addition of a unique nunber to the

packet. This:cHah@id$ @adlidtie s Ehat tran- beassived e el Qiddennene base
station at a 25 certain tine (i.e., a plurality of base stations cannot

stand si nul tgneoussyrhfribhs shale), andkt hecatthemase +82 phatiiers are in
the idle state.. The third state is a packet copying and
instructions of transmission operation based on the
result of the determination to the other base stations.
The other base stations 212, 222 are also constructed in
 1& similar structure to that of the base station 202.
Incidentally, each of the base stations stays in
either of the four states shown in Fig. 1434, relative to

the moblile station 221, and makes a transition into either

state according to a reguest from the mobile station 231.

Y
g

These four states will be described below.

The first state is an idle state. This state is a
state in which the base statibn transmits or receives no
! packet to or from the mobile station 231.
The second state is a packet transmissible state.

20 This state 1is a state i1n which when the base stztion

receives a packet from the network 1, the base station can
transmit the packet to the mobile station after addition
of a unique number to the packet. This state is & state
that can be assumed by only either one base station at a
25 certain time (i.e., a plurality of base stations cannot

stand simultaneously in this stale), and the other base
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transm ssi ble state.
sequenti al operation

This state is a state in which a base station perforns
as follows. Nanely, 5 when the base station receives a

packet fromthe network 1, it adds a unique nunber to the packet, thereafter

makes a copy of the
t he packet (hereinaft
station according to

packet including the nunber, and delivers the copy of
er referred to as a "Packet copy") to another base
a 10 request fromthe nobile station 231. Wen the base

station then receives a request for packet transm ssion fromthe nobile
station 231,sihe hasesstat honnkr apgw g te packet to the nobile station

231. This sequenti al
is also a state 1oxdh

operation is carried out in the third state. This state
at tgapdbe assterediBy onl ypeickher ongpbase staid on at a

certain tine (i.e., a plurality of base stations cannot stand sinultaneously
in this stat@snaitsihel sthalrbasenigtatdons sapestdr & RAGKEERCOMASse

transm ssi ble state

descri bed below, or in the idle state. 20 The fourth

state is a packelol QR AJENS HesHidH € 2 1Sbalk®a tE:S ast AbE1 besa =i ,n Which

when a base station

recei ves a packet copy froma base station in'the packet

copyimng and JHaNsMsSHAlL Sstatieantdacnl yes mdetuestod ahe RRGKRIr k.

transm ssion fromthe

the packet qopyttQd&h
the case of a certain

copying and td@gnsms

the copy

nobil e station 231, the base 25 station can transmt

e Wb e shatdeanio The padiade, ithersd A€ i@ swhich, in
83 base station nmaking a transition into the packet

sitd ey St Ré €, 1 A0DLAeRgbaBe BLable®) GRS delivers

of the packet (hereinafter referred to as a

10

15

20

25

"packet copy") to another base statién according to a
request from the mobile station 231. When the base stétion
then receives a request for packet transmission from the
mcbhile station 231, the base station ftransmits the packet
to the mobile station 231. .This sequenfial operation is
carried out in the third state. This state is also a state
that can be assumed by only either one base station at a
certain time (i.e., a plurality of base stations .cannot
stand simultaneously In this state), and the other base
stations are 1in a packet copy *transmissible state
described below, or in the idle state.

The fourth state i1s a packet copy transmissible
state. This state is a state in which when a base station
receives a packet copy from a base station in the packet
copylng and transmissible state and receives a request for

packet transmission from the mobile station 231, the base

station can fransmit the packet copy to the mobile station.

Thig state is a state into which, in the case of a certain
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The operation of the third enbodinment will be described bel ow First

descri bed are operations of the v base stations and the nobile station 231
in each of the above states (1) Operation of nobile station and base
stations in packet transm ssible state Wien Eq (1) below holds, the i-th

base station of 4r. =1 is in the packet transm ssible state with respect
to the nobile station 231 and the ot her base stations of Tj =0 (i j) are in
the idle state. [Eq. 1] N~ =1 (1) 1 (Pmd ma. - Jt d (') ~ Th, i 1 ..

N -{0 (P - Rddd ¥ralidn haking\d meatcMeion Heth thebdet Rpyiklg. r |ed
(N)) In the equation herein, Pned(i) represents a tine-average received

power (e.g.,arsd MeekagmOEziBCel ¥ed tepowRiotink@ 1shost sthnighvgbesr. the like) or
a ratio of the time-average received power to interference power 20

(hereinafter refermad beeas t'itdiecaverage thagei VedppeWalientt Owi Nt erger ence
power ratio") about a broadcast signal or a common pilot signal or the |ake

transmtted J&domibedipthowbaseistat HaB-rPRRA Be IRRIASESMHSs & M oum
ti me-average 84 received power or a maxi numtine-average received power
) base statilion= and the mobile station 231 in each of the
akbcve states.
(1} Operation of mobile station and base stations in
packet transmissible state
When BEgqg (1) below holds, the i-th base station of
in P, =1 1is in the packet transmissible state with respect

to the mobile station 231 and the other base stations of

T, =0 (1 # j) are in the idle state.
[Eq. 1]
N
Zv/i =1 (1)
il ) .

Jl (Primd ™R —Rnsd(i)i 777,1 = ],""',N)

W = - i .
LD (Rned_me_x _Pmed (1) >Thi= ])--..=N)
. Pmcd_mu = maX(Pman‘ (1),'" "’Pmsd (N))

%3

In the egquation herein, Pmed(i) represents a
time-average received power (e.g., a median of receilved
power in a short interval or the like), or a ratioc of the
time—-average received power to interference power

20 (hereinafter referred to as "time—average received power
to interference power ratio") about a broadcast signal or-
a common pilot signal or the like transmitted from the i-th

base staticn. Pmed max represents a maximum time-average
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to interference power ratio anong those of the first to the N-th base
stations. 191. represents either of binary nunbers (1 or 0) which are
results of conparison of a 5 difference between Pmed nax and Pned(i) with a

predeterm ned threshold Th. The present enbodinment will describe a case of N
= 3 and the base station 202, base station 212, and base station 222 in Fig.
11 will be described as the first base station, the second base 10 station,

and the third base station, respectively. Eq (1) above hol ds when only one

nmeasur enent ¢ &4 8588 pAIPRgo LI ABmaY ehafet  R6eied sRAGIT Olvd£GRIWed power to
interference power ratios of broadcast signals, cormobn pilot signals, or the

l'i ke transmdd %.Eéﬁmﬁeﬁbér?bhw $2t9b BaseSt-adens [ tiee basestst@d i on 202
to the base station 222 it the present enmbodinent) , which are neasured at

the nobile StANOn, A3lse Csfaridhen he PRBLLeShal laniadl 5 pilpegred at a

site Ain Fig. 15. This occurs, for exanple, in the case of L, =1I, T2 = 0,

and Wi = O,pMiedes n(the20)bagei st akk-an ré@21its 14k t Bempackebnt ansrssi bl e
state with respect to the nobile station 231 and wherein the base station

212 and the bases siatdon A, ane | Pnkhenkd € stat eppbheihol | opepg Wil
describe processing carried cut when a packet arrives at the base station in

the packet 2% ddapsfissiblierskabed T&f erdg i fig enkbaMed g Dase station
202, the data link transm ssion control unit 203 85 adds a uni que nunber to
the packet o gifdom thesNEEWRrY 3 and the base station 202, base
station 212, and base station 222 in Fig. 11 will be
described as the first base station, the second base
10 staticn, and the third base station, respectively.
Eqg (1) above holds when only one measurement is large
among time~-average received powers or received power to
interference power ratios of broadcast signals, common
pileot signals, or the like transmitted from a plurality
15 of base stations (the base station 202 to the base station
222 in the present embodiment), which are measured at the
mobile station 231, e.g., when the mobile station 231 is
located at a site A in Fig. 15. This occurs, for example,
in the case of ¥, =1, T, = 0, and ¥4 = 0, wherein the
20 base station 202 is in'the packet transmissible state with
respect to the mobile station 231 and wherein the base
station 212 and the base station 222 are in the idle state.
The following will describe processing carried out
when a packet arrives at the base station in the packet

25 transmissible state, referring to Fig. 16. At the base

station 202, the data link traensmission control unit 203
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1, adds the CRC code or the like for the error detection

of the received

packet at the nobile station, and stores the packet (5301 and 5302 in Fig.

16) Then the data link 5 transm ssion control
copying unit 206 so as to output the packet to the
thereby transmtting

as it is,
The nobil e

recei ved packet (5304). Wen no error is detected, the nobile station 231

station 231 perforns an error detection process of the 10

unit 203 controls the packet
transmtter/receiver
t he packet to the nobile station 231 (5303).

207

notifies thehase shaljueniRBefannacknauiedgnenly efoarfiyaletafodihe packet
(5305 and S306). Wen an error is detected, the nobile station 231 notifies

the base stat] yuLI2 108 & epepd Jequpest] il G reld st ofidde packet

(5305 and 5307). Men the notification fromthe nobile station 231 is an

acknow edgnment e afdddabed thec Base: stiald o0 delates,, they sfaieds packet
correspondi ng to the uni que nunber (5308 and 5310).

fromthe mobide sdatdn20123hd s3bheifepeat requeshent PR hasea stati on 202

retransmts the packet corresponding to the unique nunber

(2) operatian- of«iPHL L ettt 091 and bave §Bﬁtt'b:9@§P’;cHei%Hc?ket HA e

described previously, the j-th base station of

Wi th respect o theogobide 86 st@liOButput the packet to the

10

15

20

25

transmitter/receiver 207 as it is, thereby transmitting
the packet to the mobile station 231 (S303). The mobile
station 231 performs an error detection process of the

received packet (S304). When no error is detected, the

mobile station 231 notifies the base station 202 of an

acknowledgment of arrival of the packet (S305 and S$3086).

When an error is detected, the mebile station 231 notifies

the base station 202 of a repeat request for

retransmissicon of the packet (S303 and S307). When the

notification from the mobile station 231 1s an

acknowledgment of arrival, the base station 202 deletes
the stored packet corresponding to the unigque number (S308
and S310). When the notification from the mobile station
231 1s the zrepeat request, the base station 202
retransmits the packet corresponding to the unigque number
(S308 and S309).

(2) Operation of mobile staticn and base stations in idle
state

As described previously, the j-th base station of

W, = 0 is in the idle state with respect to the mobile

g6

When the notification

(5308 and S309)

As

isinthe ide state



The followng will describe processing carried out when a packet arrives at
the base station in the idle state, referring to Fig. 17. Let us suppose
herein that the base 5 station 212 and the base station 222 are in the idle
state. At the base station 212 in the idle state, the data link transm ssion
control unit 213 controls the delivery unit 215 so as to transfer the packet
addressed to the nobile station 231 directly to another base station or to
the base station 202 in the packet transm ssible state as it is. Therefore,
when the pagketriari ves at the base station 212, the base station 212
transfers the packet to another base station or the base station 202 as a

receiver base statihenfo(334inanetid3leisk Hite: pkéreziddeadhiedasa stations
212, 222 are constructed in nuch the sane structure, the sane operation as

above w Il ybercarssele oWy iiens bhetpackese iddiviesy ah the hase sstald,on 222
(3) Operation of nobile station and base stations in 20 packet copying and

transm ssi bl setatin ard FRgpacket 16OPYs Eﬁﬁ?é%%er&iﬁ'@ﬁ'& atre Waen Eq (2)
bel ow hol ds, either one base station out of a plurality of base stations of

V, =5l goes §ithtta dihie1 2packath CBBYENgLahdoh 2ns M Ssihi bl €hstiatie Wikher espect to
the 25 nobile station 231, and each base station denonstrating 1F , = 1 and

hot being i At kecPacket se@RYicRO 2and 8T Hd naNeMsesithl, e tHate tgoas ikt o the
packet copy
transmission control unit 213 controls the delivery unit
215 so as to transfer the packet addressed to the mobile
station 231 directly to another base station or to the base
station 202 in the packet transmissible state as it is.
Therefore, when the packet arrives at the base station 212,.
the base station 212 transfers the packet to another base
station or the base station 202 as a receiver base station
(8311 and S312 in Fig. 17).

15 Since the base stations 212, 222 are constructed in
mich the same structure, the same operation as above will
be carried out when the packet arrives at the base station
222.

(3} Operaticn of mobile station and base stations in

20 packet copying and transmissible state and in packet copy
transmissible state

When Eg (2) below holds, either one base station out
of a plurality of base stations of Wy = 1 goes into the
packet copying and transmissible state with respect to the

25 mobile station 231, and each base station demonstrating

T, = 1 znd not being in the packet copying and
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transm ssible state. tEg. 21 N(2) 1 (Pmd=m~- Pd(!) =7h,j =1, N
IfI ( mad -"nmad(1)> Ph,L 1 .. N) Y ned mu - max(1' nee (1) ' P ~Pd (N)) 5
The synbols used herein are the same as in Eq (1) Eq (2) hol ds when two or
nore tinme-average received powers or tinme-average received power to
interference power ratios nmeasured at the nobile station 231 are large, as
in the case where the nobile station 231 is located at 10 a site Bin Fig.
15; for exanple, it occurs in the case of 1llrl =1, 2 =1, and 3 - 0 as in

the present \anhodif@nty) o Whereidt ei Lhels ongrbgse stati giuothie bage station
202 or the base station 212, is in"the packet copylng and transmissible

state. This gifhel; ahg,pasg-station can be a base station in the packet
transm ssible state or a base station with a large tine-average received

power or tipge; average received power to interference power ratio before the

transition. The present enbodinent will be further described on the

assunption tRat the base station 20 202 is in the packet .copying and

transm ssi bIEb&tiéte and the base station 212 in the p t copy

transm ssi blie state. The followng will describe processing carried out 88
EP P} < ?h,i:l,'-n-v,N)

med _mnx "~ * med

1
i {o (P v = Ponai)> THi =10 N)
Prc ue = WXL (1o, Py (V)
5 The symbols used herein are the same as in Egq (1).

Eq (2) holds when two or more time-average received
powers or time-average received power to interference
power ratios measured at the mobile station 221 are large,
as 1n the case where the mobile station 231 is located at

10 a site B im Fig. 15; for example, il occurs in the case
ocf T, =1, ¥W,=1, and T:= 0 as in the present embodiment,
Wwherein either one base station, the base station 202 or
the base station 212, 1is 1n the packet copying and

transmissible state. This either one base station can be

o

a2 base station in the packet transmissible state or a base
station with a large time-average received power or
Time-average received power to interference power ratio
before the transition. The present embodiment will be
further described on the assumption that the base station
20 202 is in the packel copying and transmissible state and
the base station 212 in the packet copy transmissible
state.

The following will describe processing carried out
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lii when a

transm ssible state, referring to Fig. 18. The base station 202 adds a

uni que nunber to the packet comng fromthe network 1, adds the CRC code or

the like 5

station, thereafter stores the packet, and nakes a copy of the packet

i ncluding t

transm ssi blg, st al 8228230y 2R thethassa st aldon Al 2055 arese

packet arrives at the base station 202 in the packet copying and

for the error detection of the received packet at the nobile

he nunmber (5321 and S322 in Fig. 18) . Then the base station 202
delivers the packet copy to the base station 212 in the packet copy

thedel i vered

packet (5324). Further, the base station 202 notifies the nobile station 231
sy Dig thed pagkatnaddressedta 4 her bl enst @bl an 234 f S325b) The

of the stor
nobi | e st at

ion 231 requests the base station wth the nmaxi numti me-average

recei ved powe{e Qasd i By @VEK a2 I £685VEduROMBE hambRbeRierenRce Rower ratio
to make a state transition into the packet copying and

as descri bed:-p{Byd Qusdy + vk Gadr« |1 Mdadde-Humer Qgdase giatians

providing a notification 20 of a new packet to the nobile station 231,

! Ry benk mahepRniRd L3t BKi 99 the base isbad | @acubthskhepmaxi mum
ti me-average receiving quality provide the notification. In this case,

one. cThis

to

it

becones feasiddeld o4 £0USE, €XLfaapouer starckhenpobilikeat,i enand suppress
interference. However, if influence of the interference is weak,

20

25

a copy of the packet including the number (S321 and S$322
in Fig. 18). Then the base station 202 delivers the packet
copy - to the base station 212 in the packet copy
transmissible state (S323), and the kase station 212
stores the delivered packet (S$324). Further, the base
station 202 notifies the mobile station 231 of the storage
of the packet addressed to the mobile station 231 (S325b) .

The mobile station 231 requests the base station
with the maximum time~average received power or
time-average received power to interference power ratio
to make a state transition into the packet copying and

transmissible state, as described previously. This can

limit the number of base stations providing a notification -

of a new packet to the mobile station 231, to one. This
can be implemented by making the base station with the
maximum time—-average 7receiving quality provide the
notification. In this case, it becomes feasible to reduce
extra power for the notification and suppress
interference.

However, if influence of the interference is weak,

transm ssi bl e state,

25




89 it is also possible to enploy a nethod of nmaking each packet receiving
base station (the base station in the packet copying and transm ssible state
or the base station in the packet copy transm ssible state) notify the
nobile 5 station 231, as indicated at S325b and S325a in Fig. 18. The nobile
station 231 receiving the notification selects a base station with a maxi num
i nst ant aneous received power or instantaneous received power to

interference power ratio anong signals of broadcast i0 signals, conmon pil ot
signals, or itheiki keskransqaibed térempacy W atétiyodf cfase kStmaf insh at t hat
point (two stations of the base station 202 and base station 212 in the
present enboshiaeat) r&bdz0)ing anddg eguesion t hehsebesked Lalrase sitratdilon to
transmt the packet to the nobile station 15 231 (5327). AL specific method

of this requestkearcdigy iang reichodaatmsendbng et sequesthieobtbe dasei st ati on by
sending a base station. nunber for specifying the base station and a nunber

of the packetn rnotd fHaetke tFabpiyheraakhodsobltchetaequesbtiifly tsepaasildie to 20
enpl oy a nmethod of sending the request directly to the selected base station

t hrough an uptabkonrzal peibothdfcanedi iyi ppribessel €8t ed baseigt atg on of the
request received at a base station. not selected, through the network
bet ween the base sTwd imosisildhetaeasanz2Bor retelis iy tthad mrtiupldakiand a
downl i nk exhibit different instantaneous receiving qualities between the
nobi | e selects a base station with a maximum instantanecus
recelved power or 1nstantaneous received power to
interference power ratic among signals of broadcast
io - signals, common pillot signals, or the like transmitted
from a plurality of base stations at that voint (two
stations of the base station 202 and base station 212 in
the present embodiment) (S32€), and requests the selected
base station to transmit the packet to The mobile station
15 231 (S327). A specific method of this request can be a
method of sending a request to the base station by sending
a base station number for specifying the base station and
2 number of the packet notified.
For the method of the regquest, it is possible to
20 employ a method of sending the request direéectly to the
selected base station through an uplink or a method of.
notifying the selected base station of tThe request
received at a base station not selected, through the
network between the base staticonz. The reason for it is

25 that an uplink and a downlink exhibit different

instantaneous receiving gqualities belween the mobile
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90 station and each base station and that while the maxi nrum receiving
quality is yielded. through the downlink between the selected base station
and the nobile station, the maxinmumreceiving quality can be yielded through
the 5 uplink between another base station and the nobile station. Then the
base station receiving the request (the base station 202 in the present
enbodi nent) transmts the packet to the nobile station 231 (S328) At this
time, i0 the base station 202 nay notify the nobile station 231 of storage

of two or noie; Pasked sy addresseds tor Aheo Ol d ech St aiiore 23e nkhemigason is
that this can obviate a need for further notification of subsequent packets

under storage-d1emgha:desey StaykandetbtibeuaBbihe &hatl bk Fxkwpesf orns the
error detection process of the received packét (S329) . Wien no error is

detected, thedobthecstat iL23dtnotbli anat ke dasersiat keat:292 ighd he packet
copyi ng and transm ssi ble state of an acknow edgnent of arrival of the

packet (S33QAndne331k 20 -Jimgs 8eki f catdan H@yf:q%lﬂféé otpedughragtdy to the

base station 202 or through thé base station 2 When an error is

detect ed, theobil & shatdon 238l eelasea bageishathiag #hi h ywepd num
i nst ant aneous or tine-average receiving quality at that point (S332) and

notifies thethasestation 25 of a repeat request for retransm ssion of the
packet (S333).

Then the base station receiving the reguest (the
base staticon 202 in the present embodiment) transmits thé
packet to the mobile station 231 (S$328). At this time,

i0 the base station 202 may notify the mobile station 231 of
storage of two or more packets addressed to the mobiie
station 231. The reason is that this can obviate a need
for further notification of subsequent packets under
storage from the base station.

15 The mobile station 231 performs the error detection
process of the received packet (S329). When no error is
detected, themobile staticon 231 notifies the base staticn
202 in the packet copying and transmissible state of an
acknowledgment of arrival of the packet (S330 and S331).

20 This notification may be performed direckly to the base
station 202 or through the base staticn 212. When an error
is detected, the mobile station 231 selects a base station
with a maximum instantaneous or time-average recelving
guality at that point ($3232) and notifies the base station

25 of a repeat request for retransmission of the packet

(§333) .
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a' Receiving the acknow edgnent of arrival, the base station 202 deletes the
stored packet corresponding to the unique nunber (5334 and 5337). The base
station 202 notifies the base station 212 in the packet copy 5 transm ssible
state of the nunber of the packet (S336). Receiving the notification, the
base station 212 deletes the packet copy stored according to the
notification (S338). on the other hand, when the base station 202 receives

a repeat request, it retransmts the packet corresponding to the unique
nunber (5333, 5334ccndiB3BDhe JNGohNEdSySEEM ESaeonibyyr edespakhat each
base station stores a packet and one or nore base stations send the packet
to the nobi lsestiadd 002Wid hovd s piTaYisdioh@ dt hec ket lddersopbhal ngtad iree for
delivery of packet separately fromthe base stations, as described above,
the trafficumeluienempebe (seduceshdnsthe)net wenk angdd he-ifamsniesi on del ay
time of packet can be decreased, so as to increase the throughput and
enhance t herperifrrdmneg of Yhe ertiaie or?02g9ystem kok t Bacnetd f eati on of
deletion O the packet copy at 5336 fromthe base station 202 to the base
statison 212t drli%s ikPie idtdiSe POSStbt enhilo 8APE PY L BEL PREKAE tBREE) .Mt hods
shown in Fig. 19A, 19B, and 19C. 25 Nanely, in the first nmethod, as shown in

Fig. 19A  eweldiidee thkenbaseidatial 202 becel wes rakragknovwkedgrrnt
the packet copy stored zccording to the notification
(5338) .
On the other hand, when the base station 202 receives
1o a repeat request, it retransmits the packet corresponding
to the unique number (S333, 5334, and S335).
Since the system is configured so that each base
station stores a packet and one or more base stations send
the packet to the mobile station without providing the

line control stzbticon for delivery of packet separately

i
o

from the base stations, as described above, the traffic
volume can be reduced in the network and the transmission
delay time of packet can be decreased, so as to increase
the throughput and enhance the perfcrmance of the entire
20 system.
For the notification of deletion of the packet copy
at S336 from the base station 202 to the base station 212
in Fig. 18, it is possible to employ either of three
methods shown in Fig. 18A, 1%B, and 193C.
25 Namely, in the first method, as shown in Fig. 193,

every time the base station 202 receives an acknowledgment
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92 of arrival fromthe nobile station at S331, the base station 202 notifies
the base station 212 of a unique packet nunber of a packet to be del eted
(Al') . At this time, the pertinent packet stored in the base station 202 may
5 be deleted at the sane tine as the notification. In the second nethod, the
base station 202 notifies the base station 212 of the | atest packet nunber
in a prescribed tine. Nanely, the base station 202 starts the processing
shown in Fig. 19B upon reception of the arrival 10 acknow edgnment fromthe

nobi | e stati®n arr5331, Stantsha ndelietd opthtien gt Woieh, athieme e a
prescri bed deletion interval is set (Bl), and stores a packet nunber

correspondi ngrdoithezhar egaiing < rival basknewadgrentl12 (B2) Atudddsetine, the
base station 202 may del ete the 15 pertinent packet stored therein at the

same tinme. Wesketheimhaseost atbzax 202 ores ejeles < naw) ar mitveh i ackingw edgnent
thereafter (yes at B3), the base station stores a packet nunber

correspondi nghé& opéheiaent vk creknewbedgnent thB2)asNars i dr mEDUtnOgcuUrs at
the deletion tiner (yes at B4), 20 the base station 202 notifies the base

stati®on 21. hofathetebabhesthpagkete numherapuhofnpacketanuphers stored at
that point, i.e., a nunber of the | atest packet out of packets

correspondi ng to regeihtedeabhidvak tasknovhedgaratstat tbL 02 i tpreses | bed tine
counted at the timer (B5). 25 Further, in the third nethod, the base station
202 perfornmhé@obhkecatizedcon Ahe dasikbeofll xdelat ipacRétanumber in a
prescribed time. Namely, the base station 202 starts the
processing shown in Fig. 12B upon reception of the arrival
10 acknowledgment from the mobile sfation at $331, starts a
deletion timer in which a time of a prescribed deletion
interval is set (Bl), and stores a packet number
corresponding to the foregoing arrival acknowledgment
(B2). At this time, the base station 202 may delete the
15 pertinent packet stored therein at the same time. When
the base station 202 receives a new arrival acknowledgment
thereafter (ves at B3), the base station stores a packet
number corresponding to the arrival acknowledgment (BZ).
When a timeout occurs at the deletlon Limer (yes at B4),
20 the base station 202 notifies the base station 212 of the
latest packet number out of packet numbers stored at that
peint, 1.e., a number of the latest packet out of packeis

corresponding to received arrival acknowledgments within

the prescribed time counted at the timer (RS).

N
5

Further, in the third method, the base station 202

performs noltification on the basis of deletion of a



93 specific packet (e.g., every ter, packets deleted). Nanely, the base
station 202 starts the processing shown in Fig. 19C upon reception of the
arrival acknow edgnment fromthe nobile station at S331, resets a counter to
n=1(d), 5 and stores a packet nunber corresponding to the foregoing
arrival acknow edgnment (C2). The base station 202 may delete the pertinent
packet stored therein at the sane tine as the storage (the same will also
apply to C5) . When the base station 202 receives a new arrival

acknow edgnent thereafter (yes at C3) , the counter n is counted up by one
(C4) and a pscket f humrerkeoreespondivieg vt Det e drati v ale 1 edaddjow retdgaent |1 s

stored (C5) . At the tine when the counter n reaches 10, i.e., when the base
station 202 thedeavessastival 26z kot esguentisrdoes $ engpalckehsin @igresults in
yes, and the base station 202 notifies the base station 212 of the | atest
packet nunberooutpai reacketiomwibeks stobedlatickhawl pdgnentCiyonAtipng the
above nethods, the first nethod has the disadvantage of high traffic vol une
for the notifdsatéontaRoheaausesaf, hiegl tnotd fdaation fo eguency(dut, t he
advant age of easy buffer nanagenent. The second nethod generally has the
di sadvant ageamd ctanpdd cabed dauf hembeanageresbonbdénause oifie | fawampiidd cation
frequency but the advantage of lowtraffic volunme for the notification. The
third 25 nmethodi vslgebénaklledeimaced @t2)an i Dker hedicatse aadsint i202 e ween t he
first and second nethods in terns of the
delete the pertinent packet stored therein at the same
time a2s the storage (the same will also apply to €5). When
the base station 202 receives a new arrival acknowledgment
1o thereafter {(yes at C3), the counter n is counted up by one
(C4) and a packet number corresponding to the arrival
acknowledgment is stored (C5). At the time when the
counter n reaches 10, i.e., when the base station 202
receives arrival acknowledgments for ten packets, C6
1 results in yes, and the base station 202 notifies the base
station 212 of the latest packet number out of packet
numbers stored at that point (C7).
Among the above methods, the first method has the
disadfantage of high traffic volume for the notification
20 because of high notification frequency but the advantage
of easy buffer management. The second method generally
has the disadvantage of complicated buffer management
because of low notification frequency but the advantage
of low traffic volume for the notification. The third

25 method 1s generally placed at an intermediate position

between the first and second methods in terms of the
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94 traffic volunme and buffer nmanagenment. The present enbodi ment permts the
traffic volume and buffer managenent both to be controlled in a goo
bal ance by properly enploying the three nethods described 5 above.
Incidentally, a tinmer may be adopted as a trigger for deleting the
stored at the base stations 202, 212 in F'ig. 18. This exanple wl|
descri bed below on the basis of Fig. 20. 10 Nanely, as shown in Fig
base station 202 adds a uni que nunber to a packet conming fromthe n
1, adds the CRC code or the like for the error detection of the rec
packet at theradbikevstlatieornd herieafit etansgenestt he packet, and mak
of the packet including 15 the nunber (5321 and 5322X in Fig. 20)

time the

timng for the stored packet, using the input of the packet at the
station 202 asdabtrfifggemardgeivaisie bstat iten R2O2comyrsiaet time deyeddon ti mer
at the tinme when 20 it first sends the objective packet. Then the b
station 202 el kveesh ¢ herqaekel cooyyvirg tthe baseestiathods 219s ¢ nibde

copy transm ssible state (3323) . The base station 212 stores the d
packet and si&laste.the deletion tinmer for counting the 25 deletion timng for
the stored packet, using the input of the packet at the base statio
a trigger (5329X).Incidentally, a timer may be adopted as a trigger

10

15

for deleting the packet stored at the base stations 202,
212 in Fig. 18. This example will be described below on
the basis of Fig. 20.

Namely, as shown in Fig. 20, the base station 202
adds a unique number to a packet coming from the network
1, adds the CRC code or the like for the error detection
of the received packet at the mobile station, thereafter
stores the packet, and makes a copy of the packet including
The number (S221 and S$322¥ in Fig. 20). At this time the
base station 202 starts a deletion timer for counting a
deletion timing for the stored packet, using the input of
the packet at the base station 202 as a trigger. The base
station 202 may start the delefion timer at the time when
it first sends the objective packet.

Then the base station 202 delivers the packet copy
to the base station 212 in the packet copy transmissible
state (5323). The base station 212 stores the delivered
packet and starts the deletion timer for counting the
deleticn timing for the stored packet, using the input of

the packet at the base station 212 as a trigger (5324X).

d

packet

be

. 20, the
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At this
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o,c Further, the base station 202 notifies the nobile station 231 of the
storage of the packet addressed to the nobile station 231 (5325b). The
nobil e station 231 requests a base station with 5 a maxi numtinme-average
recei ved power or tine-average received power to interference power ratio to
make a state transition into the packet copying and transm ssible state, as
descri bed above, whereby the nunber of base stations providing the
notification of a new packet to the 10 nobile station can be limted to one.

Thi s beconesy,, {easibli&, . Because khenobbfhsat koBsi snR&rS0f TBd {10 he base
station with the maxi numtine-average receiving quality. In this case, the

extra pover Fof JArdQlidi LAl 100 AN e educed ands st eriies enag can be 15

suppressed. However, 1f influence of the interference is week, it Is also
possible to enpl oy, ssgh ashaetped that each packet receiving base station
(the base station in the packet copying and transm ssible state, or the base

20 station in the : tr } i e Lfd : ] ile
n@?&%ﬁ;bl %P%taﬂ'?ﬁ{“zgﬁs% uéfs,@tﬁ %i 13_95@184_,%1&@%@@

station 231, as i cated at 5325b an a Recei ving the

ot £3 Cat | of, £1e: DR 18 181416 331, <38k 6615 BPASCo3t Atinan A maxi mum

i nst ant aneous 5 received power ©Or Instantaneous received power to

i nterference. povwer.sald. L AReng, LB rah @RS, 06 Rre20eaSle make a state

transition into the packet copying and transmissible
state, as described above, whereby the number of base
stations providing the notification of a new packet to the
10 mobile station can be limited to one. This becomes
fezsible, because the notification 1s performed from the
base station with the maximum time-average receiving
gquality. In this case, the extra power for the
netification can be reduced and interference can be
15 sSUppressed.

However, if influence of the interference is weazk,
it is also possible to employ such z method that each
packet recelving base station (the base station in the
packet copying and transmissible state, or the base

20 station in the packet copy transmissible state) notifies
the mobile station 231, as indicated at 5325b and $325a
in Fig. 18.

Recelving the notification, the mobile station 231

selects a base station with a maximum instantaneous
25 received power or instantaneous received power to

interference power ratio among the signals of broadcast



96 signals, comon pilot signals, or the like transmtted fromtwo or nore
base stations (two stations of the base station 202 and base station 212
herein) at that point (S326), and the nobile station 231 issues a request
for 5 transm ssion of the packet to the selected base station (S327) . A
specific method of this request can be a nethod of requesting the base
station by sending a base station nunber for specifying the base station and
a packet number notified of. For the nethod of the request, it is possible

to enploy aymihod of 5804I pg ithe Ji défe@ﬁéylfiﬁgt he arsgliectgd base

station through an uplink or a nethod of 'notifying t sel ected base station
of the requeston reeeidethdle dase sidldon Nl s&lacisds dhraugh.dhe 15

net wor k between the base stations. The reason for it 1s that an uplink and a

downl i nk ex@:@é%i&lzi:fé@éﬁ%d baglantaneous Zf@%%??nﬂuﬁki teg Reimeen the

nobil e station and each base station and that e the maxi mim receiving

quality is yiebsled tingughe thepdountioksbat ween: 24 dhe Selealad base station

and the nobile station, maxi num recelving quality can be yielded through

the 4plink belyeensangt hee @ﬁéep%@tteiﬁg@oaeﬂet he 1 peRid £ patatdan. ; then the

base station receiving the request ( 25 base station 202 herein)

transmts thespagket ot 0,L0¢r; EORLL RIS 119 L3L f338Lan B 4 Ritidde, the

base station
of requesting the base station by sending a base station

number for specifying the base station and a packet number
notified of.

For the method of the request, 1t is possible to
employ a method of sending the request directly to the
selected base station through an uplink or a method of
notifying the selected base station of the regquest
received at a base station net selected, through the

ik network between the base stations. The reazson for it is
that an uplink and a downlink exhibit different
instantaneous receiving gualities between the mobile
station and each base station and that while the ﬁaximum
receiving quality is yielded through the downlink between

20 the selected base station and the mobile station, the
maximum receiving quality can be yielded through the
uplink between another base station and the mobile
station.

Then the base station receiving the request (the

25 base statieon 202 herein) transmits the packelt to the

mobile staticn 231 (S328). At this time, the base station

97



97 202 may notify the nobile station 231 of the storage of two or nore
packets addressed to the nobile station 231. The nobile station 231 perforns
the error detection process of the received packet (S329). Wien no error is
5 detected, the nobile station 231 notifies the base station 202 in the
packet copying and transm ssible state of an acknow edgnent of arrival of

t he packet (5330 and 5331). This notification nay be perfornmed directly to
the base station 202 or through the base station 212. Wen an error 10 is

detected, theorohi{enst afionnd3hobehecksaaibase 3t ald ahe WildrAydraxd num
i nst ant aneous or tine-average receiving quality at that point (S332) and

notifies thecaase siatd Pucidtd d@pedissequesthd dodietd ansm ssh geof . the
packet (S33--). 15 Wen the base station 202 thereafter receives a repeat

request fromthe nohi kerstiad iseRt33% 2Bt peLFapsl 5 dMePAHRIcGYd espondi ng
to the uni que nunmber (5333, 5334, and 5335). In the exanple of Fig. 20, when

a timeout ogeMdSeat c2GHde-deletboncdtrer st pd alh&332X ey Base station
202 deletes the stored packet corresponding to the timer (5336X and S33"/).

The base statdon-242, alnsondeliatesttheonsior edpackat ceerpespanding Lo the
timer when a tineout occurs at the deletion timer started at S324X (S336Y
and 25 5338)p7 SiMcend e Precesshhdnal 2Rbgrr20:-as sdasard had @baye an
acknowledgment of arrival of the packet (S330 and $331).
This notification may be performed directly Lo the . base
station 202 or through the base station 212. When an erxox
10 is detected, the mobile station 231 selects a base station
with a maximum instantaneous or time-average receiving
quality et that point (8332) and notifies the base station
of a repeat request for retransmission of the packet
{S333) .
15 When the base station 202 thereafter receives a
repeat request from the mobile station 231, it retransmits
the packet corresponding to the unigue number (S333, 5334,
and S335).
In the example of Fig. 20, when a timeout occurs at
20 the deletlon timer started at S322X, the base station 202
deletes the stored packet corresponding to the timer
(S336X and S337). The base station 212 also deletes the
stored packet corresponding to the timer when a timeout
occurs at the deletion timer started at §324X (S336Y and

25 5338).

Since the processing of Fig. 20 as described azbove

98



98 obviates the need for deletion notification (S336 in Fig. 18) , it can
suppress increase of the traffic in the network between the base stations
due to control packets for the deletion notification. Since the
acknow edgnent of 5 arrival of the packet fromthe nobile station (S331 in
Fig. 20) is not always necessary, the traffic volunme can be further
reduced. The tineout value of the deletion tiner in Fig. 20 is assuned to be
set at a time conceivably enough to accept of the repeat request for
retransm ssion of the packet. Incidentally, the present enbodi nent descri bed
the cases afbwhetbasehstraiédicda drdpicibnngothe&ipacken (FBge iA8and Fig.
20), but it is also possible to enploy a configuration wherein the base
station 202 Bhd, titecbaseudpr st atirotr ik bdt théramshiic iidenheosd typacket s i f
interference or the like is not so significant or if the receiving quality
can be enhansetvbynttiee dbyeesstytiscesephe oo atortteorobd ¢lec 8t atd ONcH€CEi Vi Ng
the identical packets fromtwo or nore base stations. This exanple wll 20
be specificaldyetleser irhed betoviorf errisngcko £hg. 2&dknowhedbrasgtstati on 202
adds a uni que nunber to the packet comng fromthe network 1, adds the CRC
code ®r the attkeaf &t the pacpetdei@cthemehilbestecobvad3packatriat. t he
nobi |l e staticn, thereafter stores the packet, and nmakes 25 a copy of the
packet i ncl uwbngishecouahes (sSS3EkasybhrB92thé ntFhgfi2lyolulRendrhasdase
station 202 delivers the packet

further reduced. The timeout value of the deletion timer

in Fig. 20 is assumed to be set at a time conceivably encugh
to accept of the repeat request for retransmission of the
| 16 packet.
Incidentally, the present.embodiment described the
cases of one base station transmitting the packet (Fig.
18 and Fig. 20), but it is also poséible to employ a

configuration wherein the base station 202 and the base

n

i,«.l

station 212 both transmit identical packets if

interference or the like 1s not so significant or if the

receiving quality can be enhanced by the diversity

reception at the mobile station receiving the identical

packets from two or more base stations. This example will
20 be specifically described below referring to Fig. 21.

The base station 202 adds a unique number to the

packet coming from the network 1, adds the CRC code or the

like for the error detection of the received packet at the

mobile station, therecafter stores the packet, and makes

25 a copy of the packet including the number (S241 and 35342

in Fig. 21). Then the base station 202 delivers lhe packet
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99 copy to the base station 212 in the packet copy transm ssible state
(S343) and the base station 212 stores the delivered packet (S344). Next,
each of the base station 202 and the base 5 station 212 notifies the nobile
station of the presence of the stored packet (S345) If the nobile station is
in a packet receivable state, the notification at S345 can be omtted. Then
each of the base station 202 and the base station 212 transmts the stored
packet to the nobile 11) station (S346). The nobile station 231 perforns the

error detecté@py processe(3344y forzthenregepvednpaeket sadkethisopiyme, the
nobil e station can also performthe diversity reception of identical packets

sent from twor@rsiBEe ibase doaséatisons) A aeihetcofbibe ditverizid y2reception
can be selected froma first nethod of conmbining identical bits of the

received idegtbeak paekels ikidrdy fidkas theygare, a second nethod of
conbi ning the received packets weighted by received powers or received power

to interference pomest20etati Qsr bike byakit ,stand &h t hopdamet hotd ofasel ecting a
packet with no error detected out of packets after the error detection.

When g0 errostksidat ecbedottig ¥ RinE At ONs + 23ilo 5 e s 1 weknonkedgment  of
arrival of the packet to the base station 202 in the packet copying and 25

t Lanzm' ssi bl grstiad es {5343 e S84 34 Receind na ot Rheranki ¥aktasknow edgnent,
t he ase

a packet receivable state, the notification at §345 can

be omitted. Then each of the base station 202 and the base

station 212 transmits the stored packet to the mobile
’10 station (5346).

The mobile station 231 performs the error detection
process (S347) for the received packets. At this time,
the mobile station ¢an also perform the diversity
reception of identical packets sent fxrom two or more base

15 stations. A method of the diversity reception can be
selected from a first method of combining identical bits
of the received identical packets bit by bit as they are,
2 second method of combining the received packets weighted
by received powers or received power to interference power

20 ratios bit by bit, and a third method of selecting a packet
with no error detected out of packets after the error
detection. When no error is detected, the mobile station
231 sends an acknowledgment of arrival of the packet to
the base station 202 in the packet copying and

25 transmissible state (5348 and 5349).

Receliving the arrival ackrowledgment, the base
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100 station 202 deletes the stored packet corresponding to the uniaue nunber
(3351 and 5355) The base station 202 also notifies the base station 212 in
t he packet copy transm ssible state of the nunmber of the packet (5354). 5

Receiving the notification, the base station 212 del etes

t he stored packet

copy according to the notification (5356). It is possible to omt the
notification at 5354 if the system enploys the aforenenti oned nethod using
the timer as shown in Fig. 20. 10 Wen an error is detected at 5348 on the

other hand, sdfie; MRBIdeqstatkantgends fd %%‘%@:tetr egvestpbalipet hanam ssion of

the packet to either the base station

or the base station 212 (5350). If

the base stald 0hie 3058 SLEIIE) Lhey rs@@,%qt reguestsctdeabase siatdn 202 15

redelivers the fetransnm tting packet to the base station

the base staldons2d2 ofnd he,Jwarbesr of s 4he 21t ransniyd i

212, or notifies

rﬂb&¥@$ekxﬁg352) Then

each of the base station 202 and the base station 212 retransmts 't he

request ed p%ﬁsrﬁ§§5§ﬂﬂe29tgﬂét B%rrh\éh%ﬁm‘b%@.‘c Febithe $halddan @3k apves to

near a site Cin Fig. 15 d gains a large time-average recelved power or
ti me-qaver ag%é@&%%’ﬁ&' ﬂ?e\!\@{oﬁpfi@é@:[éﬁr e‘f‘l§§ bapé)e\!"esrté@iér? A1 addidian, e.g.,
in the case of IT, =1, 1, and = 1, the base station 202

simlarly deljyecs 252 ;s‘&we@f B w%@éoﬁaih i ng atnthedhase &t@tdon 202 to

the base station 212 and the base station

(S356). It is possible to omit the notification at $354

1f the system employs the aforementiocned method using the

timer as shown in Fig. 20.

10 When an error 1s detected at 5348 on the other hand,

the mobile station sends a repeat request for

retransmission of the packet to either the base station

202 or the base staltion 212 (8350). If the base station

202 receives the repeat request, the base station 202

15 redelivers the retransmitting packet to the base station

212, or notifies the base station Z12 of the number of the

retransmitting packet (5352). Then each of the base

station 202 and the base station 212 retransmits the

requested packet (5353).

20 Further, when the mobile station 231 moves to near

&2 site C in Fig. 15 and gains a large time-zverage received

power or time-average received power to interference

power ratio in addition, e.g., in the case of ¥, =1, ¥

: =1, and W,= 1, the basec station 202 similarly delivers

25 a copy of a packet arriving at the base station 202 to the

base station 212 and the base station 222.

'_.J
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id Il The followwng wll describe the operation of the base stations and
the nobile station in a variety of events of transition froma certain state
to another state as shown in Fig. 14.2. 5 (4) Description of Event A The
event Ais defined so that at the nobile station a transition occurs from
the aforenentioned Eq (1) holding state to the Eq (2) holding state and the
:nobil e station 231 requests the base station in the packet transm ssible
state (the i-th base station of 1v = 1) to nake a transition into the packet

copying and transmssibbeishabg and1l RGeS thee baserstabinond nithe idle
state, newy having turned to T, = 1, to nake a transition into the packet

copy transmssé @It%titoaiseaﬁaftheFmbﬂﬂeAs@a%qum 8L, iLhThe auams A will be
specifically described below with reference to Fig. 22 on the assunption

that the basgr stathep;2R2si-snt he Rase St aliHhe MK PYoLRe ! ransidinn from
t he packet transm ssible state into the packet copying and transm ssible

state and the,hase;stathoni242 is the base 20 station making the transition
fromthe idle state into the packet copy transm ssible state. \Wen the

mobi | stati Omﬁ3§e§@y§$tiaﬂ%&hevéﬁt(@ hol ding state into the Eq (2)
hol di ng state, the nobi station 231 sends a request for a transition into

the 25 packet copytg -3¢t hansmMSEi & & ahetl 91t e base: sl aldQnion
a transition occurs from the aforementioned Eq (1) holding
state to the Eg {2) holding state and the mobile station
231 reqguests the base station in the packet transmissible
state (the i-th base stationocf ¥i=1) tomake a transition
into the packet copying and transmissible state and
requests the base station in the idle state, newly having
turned to ¥y =1, to make a transition intec the packet copy
Transmissible state (cf. Fig. 14A and Fig. 14B).

15 The event A will be specifically described below
with reference to Fig. 22 on the assumption that the base
station 202 is the base station making theltransition from
the packet transmissible state into the packet copying and
transmissible state and the base staticon 212 is the base

20 station making the transition from the idle state into the
packet copy transmissible state.

When the mobile station 231 moves from the Egq (1)
holding state into the Eg (2) holding state, the mobile
station 231 sends a request for a transition into the

25 packet copying and transmissible state to the base station

202 and notifies the base staticn 202 of a base station
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202 and notifies the base station 202 of a base station 102 nunber for
specifying the base station 212 newy having turned to 'F = 1 (S361 and 5362
in Fig. 22) Receiving the notification, the base .station 202 requests the
base station 212 to make a transition into 5 the packet copy transm ssible
state (5363), nakes a copy of a packet addressed to the nobile station 231,
stored at that point (5364), and delivers the packet copy to the base
station 212 (S366) . Then the base stalLion 202 nakes a transition into the

packet copyingm o4 Eé@”%ﬁé%%%g 10 Shake (5%6;71011 I r egpens &, 40 he
transition request fromthe base”™ station 202, the base station 212 nakes a

transition i éhg pqpkeljfog%py @1§§59I%§3que %§§65) The base

station 212 s ores he packet i vered hi's 15 pernits the base

station 212 to reti@é‘éﬂin&h@hga%%%tlh%ocyloﬂ nstgat B%s%ves‘%a’tflotrhezdiase
station 212 receives a request for retransm'ssion of the packet. Then a

packet arri Vfé‘%ué%@ée@fuéeﬁaéé thethases 15t all aned2 tﬁteﬁﬁiﬂ%rpyl e base

station 202 an packet copy Is delivered to t ase station 212, as

ioa et SooNE s Doy it el e Slhg eysol, B el inatge (1t
25 Eq (1) holding. steie whgresthe basenst abbon d RdNS pAcke!, stored
at that point ($364), and delivers the packet copy to the
base statlon 212 (S366). Then the base stabion 202 makes
a transition into the packet copying and transmissible
10 state {5367).

In response to the transition request from the base
station 202, the base station 212 makes a2 transitlion into
the packet copy transmissible state (S365). The base
station 212 stores the packet copy delivered (S368). This

15 permits the base station 212 to retransmit the packel copy
instantly even if the base station 212 receives a request
for retransmission cof the packet.

Then a packet arriving thereafter at the base
station 202 is copied by the base statioﬁ 202 and the

20 packet copy lg delivered to the base station 212, as
described above.
(5) Description of Event B

The event B is defined so that at the mobile station

a transiltion occurs from the Eg (2) holding state to the

25 Eq (1} holding state where the base station in the packet

copy transmissible state has turned to W; = 0 and only the
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copy transm ssible state has turned to 11f = 0 and only the 103 base station
in the packet copying and transm ssible state stays in the state of W =1
(the other base stations with 1F, = 0) and that the nobile station 231
requests the base station in the packet copying and transm ssible state to 5
make a transition into the packet transm ssible state and requests the base
station in the packet copy transm ssible state to nmake a transition into the
idle state (ci. Fig. 14A and Fig. 14Th)a The event B will be specifically
described below 10 with reference to Fig. 23 on the assunption that the base

station 202 1 $sé he hase, shathepdmkdingobhe rig angitr HNshi 081 b1 Bes Packet
copying and transm ssible state into the packet transm ssible state and the

base stationsZlgsig, the Bagee skati,on mkipgsthe tyansidion: fromihe packet
copy 15 transmssible state into the idle state. Wien the nobile station 231

moves from tipe 5303)( Zna heldi %e%%@];len&@a%*ﬂ%n'fﬁﬂ@e&%gkggtﬁé3:5 e the

nobile station 231 sends a request for a transition rnto the packet

transm ssi bl & 5t ab€ 10 {e hase stald ph20nhand mpddfies dherbase station

202 of a base station nunber for specifying the base station 212 with 'F,

0, i.®., thendase r3haldian JiP ifRketacl FaBREE I OPah HEOsERB 1AL eastal ey (5371 and
S372 in Fig. 23) . Since the two base stations are handling packets

addr essed t or{dhgeIPRidR shall Pathibni Sn 2h$0p 28K ROSSE P & 10 S OM e Met hod  of
sending the request to the
state to make a transition inte the idle stzte (ci. Fig.
14A and Fig. 14B).
The event B will be specifically described below
rlO with reference to Fig. 23 on the assumption that the base
station 202 1s the base station making the transition from
the packet copying and transmissible state into the packet -
transmissible state and the base station 212 is the base
station making the transition from the packet c&py
15 transmissible state into the idle state.

When the mobile station 231 moves from the Eg (2)
holding state into the Eg (1) holding state, the mobile
station 231 sends a reguest for a transition into the
packet transmissible state to the base station 202 and

20 notifies the base station 202 of a base station number for
specifving the base statien 212 with ¥; =0, i.e., the base
station to make a transition into the idle state (S371 and
$372 in Fig. 23). Since the two base stations are handling
packets addressed fto the mobille station, 1t is also

25 possible to employ a method of sending the request to the

base station 212. This method can be implemented in such
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base station 21.2. This nmethod can be inplenented in such
the nobile station sends the request for the transition
to the base station 212 and notifies the base station 21
the base station (base station 202) to nmake the transiti
transm ssi ble state. The present enbodinent will be furt
assum ng the former nethod. Receiving the notification,
sends a request for a transition into the idle state to

), 04 a manner that
into the idle state
2 of the number of
on into the 5 packet
her descri bed
t he base station 202
t he base station 212

(S373) and makesnget riansi tthenmbbt0e 40athenpacket tHansmasiblrerstiate (S379).

The base station 212 makes a transition into the idle st

ate and del etes the

packet storedr£h37b)onThetbask: istlat isent202cd0es Hxe Rerfiargn the seayi ng

operation of a packet arriving thereafter and does not p

erformthe 15

celivery of hbeig¢apy ther eafset @tanatdier: laser stiad idmmbegi dhefne(Bise

Description of Event C The event Cis defined so that at

the nobile station

a transitionsegeuns {Kose tdres B 2)ohokdingkstiaie thartdie 1 20ike o ke hol di ng

state to yield WL = O for the base station in the packet

copyi ng and

transpi ssi bl gaskateranfdshlssiblef arathe base stetiten émbbhempacket1Topy

transm ssible state and that the nobile station 231 requ

ests the base

station in the paeckdbrcapydid il {sansimgstRterstake hetddmke a transition

into the idle state and requests the base

Receliving the notification, the base station 202

sends a request for a transition into the idle state to .

fhe base station 212 (8373) and maekes a transiticon into

10 the packet transmissible state (S374).

The bage station 212 makes 2z Lransition into the idle

state and deletes the packet stored (S375).

The base

station 202 does not perform the copying operaticn of a

packet arriving thereafter and does not perform the

15 delivery of the copy thereof to another base station,

either.
(6) Description of Event C

The event C is defined so that at the mob

ile station

a transition occurs from the Eq (2) holding state to the

20 Eg (1) holding state to yield ¥y = 0 for the base statiocn

in the packet copying and transmissible state

and Ty = 1

for the base station in the packet copy transmissible

state and that the mobile station 231 reguests the base

station in the packet copyving and transmissib

le state to

25 make a transitfion into the idle state and requests the base

station in the packet copy transmissible state to make a



station in the packet copy transmssible state to make a 105 transition into
the packet transm ssible state. The event Cwll be specifically described
below with reference to Fig- 24 on the assunption that the base station 202
is the base station making the transition .f,rom5 the packet copying and
transm ssible state into the idle state and the base station 212 is the base
station making the transition fromthe packet copy transm ssible state into
t he packet transm ssible state. When the nobile station 231 noves fromthe Eq
(2) 10 holding state into the Eq (1) holding state, the nobile ;ration 231
sends a requesanfdiirhe intanditd gredito thensniseibiat etedet-he base station
202 and notifies the base station 202 of the base station nunber for
speci fying the baSkeseaehonC2i2 Itlo akepehalticandivt idasdmiloed Heepagket 15
transm ssible state (5381 and 5382 in Fig. 24). Receiving the notification,
t he base stavibh 2oRersekadsta Fiequest oothehessnapsiivinotihimt bheheapacket
transm ssible state to the base station 212. Since the base station for
addi ng t he untgteocnun®2ris shewa shetk oviern ity ahet heanstheobafeost at i on
202 further notifies the base station 212 of a nunber of a packet currently
stored (a pabkepavkehouepahnackndwt eagaphssdblarstadk)inhd the 1dheest
uni que nunber to be added to the packet (S383a), as expressly described in
the first enbbdipeatd Siadedde 28 iase lst asi bheZi2sal sbasioneszpacket s at
the tinme of :
‘ the transition from the packet copy transmissible state
into the packet transmissible state.
When the mobile station 231 moves from the Eq (2)
10 holding state into the Eg (1) holding state, the mobile
station 231 sends a request for the transition into the
idle state to the base station 202 and notifies the base
station 202 of the base station number for specifying the
base station 212 to make the transition into the packet
15 transmisgsible state (S381 and S3B2 in Fig. 24).
Recelving the notification, the base station 202
sends a request for the transition into the packet
transmissible state to the base station 212. Since the
base station for adding the unigue number is switched over
20 to another, the base station 202 further nctifies the base
station 212 of a number of a packel currently stored (a
packet without an acknowledgment of arrival) and the
latest unigne number to be added to the packet (3S383a),
as expressly described in the first embodiment. Since the
25 base station 212 also stores packets at the time of

occurrence of this event, it is also feasible to employ
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occurrence of this event, it is also feasible to enploy 106 a nethod of
referring to the base station 212 and transmtting only a different packet
bet ween those stored at the two base stations (5383b). Therefore, either

met hod S383a or S383b is carried out. 5 Then the base station 202 transitions
into the idle state and deletes the stored packet (5394) . \Wen the base
station 202 in the idle state receives a packet addressed to the nobile
station 231, it perfornms the control to transfer the packet to the base

station 212 asqdthcsi ag lkedesefinhedion e tersegosngtsect i on2" (Z&)d Operation
of nmobile station and base stations in idle state.” On the other hand, the

base stationtZd@shtabshyi@nby d Gtigfehentapkeketroaswessi bhesstateragcordi ng
to the transition request fromthe base station 202 (S385). 5 (7)

Description of Ewenttwd ThesevestatlD diss debped)so thatratctke ndbiherstation
a transition occurs fromthe Eq (1) holding state to the Eq (2) holding

state and, f¥triex@anPiezaacbasgsstatiicondiemwad having turned into T = 1 gives
a maxi mumtine-average 20 received power or tinme-average received poteer to

interference powerried it;avbelseby thhe ofbbbbetr sbatienoa3linkequestsiihe base
station in the packet transmssible state (the i-th base station with W =1

heretof ore) diatemkri delle@RS thenstotediecpackeizcopy Whansghebdie state 25
and al so requests the base station in the idle state, newy

station 202 in the idle state receives a packet addressed
to the mobile station 231, it performs the contrel to
transfer the packet to the base station 212 as it 1s, as

10 described in the foregoing section " (2) Operation of
mobile station and base stations in idle state.”

On the other hand, the base station 212 transitiens

into the packet transmissible state according to the
Ttransition request from the base station 202 (S385).

15 {7) Description of Event D

The event D is defined so that at the mobile station

a transition cccurs from the Eq (1) holding state to the
Eg (2) holding state and, for example, a base station newly
having turned into ¥y = 1 gives a maximum time-average

20 received power or time-average received power to
interference power ratico whereby the mobile station 231
reguests the base station in the packet transmissible
state (the i-th base station with ¥W; = 1 heretofore) to
make a transition into the packel copy transmissible state

25 and also requests the base station in the idle state, newly

having turned into W; = 1, to make a transition into the
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having turned into Vj = 1, to nmake a transition into the 107 packet copying
and transm ssi ble state. The event D w il he specifically described bel ow
with reference to rig. 25 on the assunption that the base station 202 is the
base station making the transition from5 the packet transm ssible state into
t he packet copy transm ssible state and the base station 212 is the base
station making the transition fromthe idle state into the packet copying
and transm ssi ble state. When the nobile station 231 noves fromthe Eq (1)

10 hol di ng. sgizdleet ntopl hegEgnG2L rholsgiing istlat estdthe. nobile station 231 sends
a request for the transition into the packet copy transmssible state to the

base station 202 Tand ewe¢nti pswihe basersdal fora209 aksarbase Yeltdwn nunber
for specifying the base station newy making the 15 transition into the

packet copyivigiand tdeanseed S bliey, stabe (153 %Hs antlo S89R tia Fitthe 2¥)se Recei ving
the notification, the base station 202 sends a request for the transition
into the packeitLopyion isanide s @irssiiknemakane tihettheahasei shatdan 212.
Since 20 the base station for adding the unique nunber is switched over to
anot lter, thethaseesstkaty obr2f2ni ustibee notatéesirithe thasepstrétorrdl? of a
nunber of a packet currently stored at the base station 202 (a packet

Wi t hout an tackiawl edgpestsohtarandatie ants4 hetdat @st2 ubi gpecHumeye 25 to be

added to the packet (5393), as expressly described .
station making the transition from the idle state into the
packet copying znd transmissible stazate.

When the mobile station 231 moves from the Eg (1)

10 holding state into the Eq (2) holding state, the mobile

station 231 sends a request for the transition into the

packet copy transmissible state to the base station 202

and notifies the base station 202 of a base station number

for specifying the base station newly making the

15 transition into the packet copying and transmissible
state (8391 and 8392 in Fig. 25).

Receiving the notification, the base station 202
sends a request for the transition into the packet copying
and transmissible state to the base station 212. Since

20 the base station for adding the unique number is switched
over to another, the base station 202 further notifies the
base station 212 of a number of a packet currently stored
at the Dbase station 202 {a packet without an
acknowledgment of arrival) and the latest unigque number

25 to be added to the packet (53923), as expressly described

in the first embodiment. This is beczuse the base statiocon
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in the first enbodiment. This is because the base station 108 212 nakes a
transition fromthe idle state wthout storage of any packet addressed to
the nmobil e station. Then the base station 202 nmakes a transition into the
packet copy transmissible state (5394), 5 Based on the notification of

t hese, the base station 212 nakes a transition into the packet copying and
transm ssible state and stores the packet sent fromthe base station 202
(S395) Then the base station 212 perforns such control as to nake a copy of
a packet newly? #@kary bvingneittbe bhase Hatboe 242tand dedhvert-die;packet
copy to the base station 202. (2) Description of Event E The event E is
defined so tdfatarat gaekeambiddrsiadd oo Hoe ()b hod dst anthn f orTrexamie, the
base station with the 15 maxinmumti ne-average received power or tine-average

recei ved powefsd Gtiat esi eX @naespoes Hradd ol i So¢ hiahige dt 0w fa c #or angiher
whereby the nobile station 231 requests the base station in the packet

copyi ng and tir=ansii ssible state (kgomke a transition into the packet copy
transm ssible 20 state and requests the base station in the packet copy

transgn ssi bl e st atg: dead wRkeha rnd@ansi ¢4 oNoh ¥ rhig packetba cORYHNG Aand
transm ssible state. The event E will be specifically described below wth

reference t @ gmaZ@0nat her assunpdhonrithat thike pasket25cspathgn QL is the
base station making the transition from
transmissible state and stores the packel sent from the
base station 202 (3395). Then the base station 212
performs such contrel as to make a copy of a packet newly
'io arriving at the base stetion 212 and deliver the packet
copy to lhe base station 202.
{8) Description of Event E
The event E is defined so that at the mobile station
Eg (2) holds and, for example, the base station with the
15 maximum tTlme-average recelived power or time-average
received power to interference power ratioc is changed over
to znother whereby the mobile station 221 requests the
base station in the packet copying and transmissible state
to make a transition into the packet copy Lransmissible
20 state and requests the base station in the packet copy
transmissible state to make a transiticn into the packet
copving and transmissible state.
The event E will be specifically described below
with reference to Fig. 26 on the assumption that the base

25 station 202 is the base station making the transition from

the packet copying and transmissible state into the packet
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t he packet copying and transm ssible state into the packet 109 copy

transm ssible state and the base station 212 is the base station making the
transition fromthe packet copy transm ssible state into the packet copying
and transmssible state. 5 Wien the base station with the maxi num

ti me-average received power or tine-average received power to interference
power ratio is changed over fromthe base station 202 to the base station
212, the nobile station 231 sends a request for the transition into the

packet copy d&b ¢ riansminsiblel statet bozthethases: s¢ attioni @822 andi @ megquest  for
the transition into the packet copying and transm ssible state to the base

station 212 {540 1s et S90RakingFiRe 28hnsRecervimerd e anlddicatdan; the base
station 202 15 nmkes the transiLion into the packet copy transm ssible

state (5904)tzarmiesibeebase sgtcat i Dacdor taddi Rgadibet unkayeingukeid i s
changed over to another, the base station 202 notifies the base station 212
of a nunber fzaspacketiecyerently stored (a packet w thout an acknow edgnent
of 20 arrival) and the | atest uni que nunber to be added to the packet, as

expressly descri bethd: thhRevhicestt eabedi weph . th Sce rhiie thase Statdgn 212 al so
stores packets, it is also inplenmented by such a nethod that the base

station 202 r¢efersdt opbherbase statondr:@ad teapsiokls erhyera 25 different
packet between those stored at the two base
interference power ratio is changed over from the base
station 202 to the base station 212, the mobile station
231 sends a request for the transition into the packet copy
710 transmissible state to the base staticn 202 and a request
for the transition into the packet copying and
transmnissible state to the base station 212 (S401 and 5402
in Fig. 26).
Receiving the notificaticon, the base station 202
15 makes the transition inte the packet copy transmissible
state (S404). Since the base étation for adding the unique
number is changed over to ancther, the base station 202
notifies the base station 212 of a number of a packet
currently stored (a packet without an acknowledgment of
20 arrival) and the latest unigue number to be azdded to the
packet, as expressly described in the first embodiment.
Since the base station 212 also stores packets, it is also

implemented by such a method that the base station 202

refers to the base station 212 and transmits only a

[RS]
6]

different packet between those stored at the two base

stations (S403). The packets stored at the base station



stations (5903). The packets stored at the base station 110 202 are
continuously stored as they are, but in the case of the deleting nethod
based on the timeout, the deletion tiner is started at this point for al

the packets stored. Based on the notification of these, the base station 5
212 makes the transition into the packet copying and transm ssible state
(3405). Then the base station 212 parfornms such control as to nmake a copy of
a packet newy arriving at the base station 212 and deliver the packet copy

to the base mjatdan &0 ik & ngestheedhhs dreapogh aprtuasdesed idwd above is
configured to store packets at respective base stations and transmt packets

fromone or dwredaze edtiald aRTHR bReed BRI { Be St @l d o0t W O He I OMSI On of
the line control station for delivery of packets separately fromthe base 15

stations, theteaffd gruehdiBacam be geducadd R1bheh 8 MOk &t = athtdhe
transm ssion delay tinme of packet can be shorter, so as to increase the

t hroughput and enhanees thernpaidof MeRgei 6h dMeneRld,r ensysi s oWyt h
Enbodi ment] 20 The following will describe the operation concerning handover

transgn ssi op confb@ksWititt refgheneecnt i i@ tBE. pEheceonkbpgyrali ahof the
nmobi | e communi cation systemis the same as the configuration of Fig. 11 as
in the thindsmbedigepic 2baThe die staldontreCBRYES RRAFAEASH Signal s,
performs such control zs to make a copy of a packet newly
arriving at the base station 212 and deliver the packet
copy to the base station 202.
710 Since the third embodiment as described above is
configured to store packets at respective base stations
and transmit packets from one or more base stations to the
mobile station without provision of the line contrel
station for delivery of packets separately from the base
15 stations, the traffic volume can be reduced in the network
and the transmission delay time of packet can be shorter,
so as to increase the throughput and enhance the
performance of the entire system.
[Fourth Embodiment]
20 The following will describe the operation
concerning handover transmission contrel with reference
to Fig. 27. The configuration of the mobile communication
system is the same as the configuration of Fig. 11 as in
the third embodiment.
25 The mobile station receives broadcast signals,

common pilot signals, o¢r the like transmitted from za

[
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common pilot signa.l.s, or the like transmtted froma ii plurality of base
stations to determne tine-average receiving qualities (e.g., propagation

| osses herein) between the nobile station and the base stations. Then the
nobile station notifies the base station in the packet 5 copying and

transm ssible state to add the uni que nunber, of the tinme-average receiving
qualities thus determ ned. Based on the plurality of tine-average receivVving
qualities thus notified of, the base station in the packet copying and

t ransmi ssi blpd sl £t ¥ NSifr Ucd Se eath tdforidhet bask tstmihONS i -tshe eacket. copy
transm ssible state to perform transm ssion in packet units. Each base
station. tranrsgaiwing pewlpadket accordi pgob@dzhe dmsl osetsomeraWhen
retransm ssion is requested, only the base station receiving the repeat
request fromdtweambilte wéatlonstaelioansadt shkhbapacketatithes i ngHaict i ons for
the transm ssion in packet wunits are carried out specifically as follows at
the base staid apbtiaeaddathenundgueiagnties babhe shasd cst ahi e o agd  the

uni que nunber calculates Si (j) based on Eq (3) below, 20 using the plurality

of tifime- averagey di@paghtiran slhdssev 1 ard 2a¢ds canddi teatirdfi @fe hamb«ist ructi ons
of transm ssion” to each base station in the ascending order of the base

stations frem the siblk-asterSdd ke dihey packetts senthdo deitlesmdwe St at i on.
When there are two base stations with 25 the same S; (j) , the base station
to add the muspte mrbethe plurality of time-average receiving
gualities thus notified of, the base station in the packet
copving and transmissible state instructs each of the base
i stations in the packet copy transmissible state to perform
transmission in packet units. Each base station transmits
a new packet according toe the instructions. When
retransmission 1s requested, only the base station
receiving the repeat request from the mobile station
15 retransmits the packet.

The instructions for the transmission in packet
ﬁnits are carried out specifically as follows at the base
statilon to add the unique number. The base station to add
the unigue number calculates $;(3) based on Eg (3) below,

20 using the plurality of time-average propagation losses
and adds an "identifier for instructions of transmission”
to each base station in the ascending order of the base
stations from the smallest S:(3) for the packets sent to
its own station. When there are two base stations with

25 the same S:; (]}, the base station to add the unique number

adds the "identifier for instructions of transmission” to
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adds the "identifier for instructions of transm ssion” to 112 the base
station with a smaller tine-average propagation |oss. The propagation | oss
in Eq (3) below can be replaced by either of a desired signal to
interference power ratio (d R), a received signal to interference power
ratio (SIR), 5 a desired signal to noise power ratio (CNR) , and a received
signal to noise power ratio (SNR), which are indexes indicating the
receiving quality. [Egq. 3] slw i- (3) LA 1D In the equation, 9 represents a
nunber of each base station and j the nunmber of packets received after an
updat e of Llthasompe exanpl en whieh foldmadi ey wilne descriade tihepaoperani on
carried out after an update of the tinme-average 15 propagation |osses in a
state in whithsshefbeextspaghitéenbhses stratidons) (Helodl <3n bapain baoéd :
transmtting packets to the nobile station. Let us also suppose that i - 1
i ndi cat es a lbasel Stat icoh & dethesgaskghadopyi ngt anderenansppssirbtatsbate, i =
2 and 3 base stations in the 20 packet copy transm ssible state, and the

ti me- aver age(CPRppagaticen vcassegnel tdentespeatdee stoateironstape(&BR) f ol | ows.
The propagation | oss between the first base station (i = 1) and the nobile
station: L, &dksired signal to noise power ratio (CNR), and a received

signal to nolse power ratic (SNR), which are indexes
indicating the receiving quality.
{Eq. 3]

s()=siej (3)
3L,

=1

10 In the equation, 1 represents a number of each base
station and j the number of packets received after an
ubdate of L;.
As an example, the following will describe the
operation carried ocut after an update of the time-average
15 propagation losses in a state 1n which there exist three
bazse stations (i = 1-3) capable of transmitting packets
to the mobile station. Let us also suppose that 1 = 1
indicates a base station in the packet copying and
transmissible state, 1 = 2 and 3 base statioms in the
20 packet copy transmissible state, and the time-average
propagation losses of the respective stations are as
follows.
The propagation loss between the first base station
(1 = 1) and the mobile station: Iy = 1

25 The propagation loss between the second base station
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25 The propagation | oss between the second base station 113 (i = 2) and the
nobi l e station: L2 = 2 The propagation | oss between the third base station

(i = 3) and the nobile station: L3 = 3 The first packet after the update of
the 5 tinme-average propagation |osses is assuned to be the K-th packet.
Since S, (j) is zero for all the stations at this point, the base station to
add t he unique nunber adds the identifiers so as to transmt the packet from
the first base station with the snmallest propagation |oss. The identifiers
can be of oneibkt2)epgihthNameipile iNsiriueti ons 2M2 h one-bit identifiers can
be given by nmeking the base stations operate so as to transmt a packet

with an identifierrid prbpdudtion steye batpaeketthw thiad bidendtift egnof "0, "
wi thout sending it. Values of S (j) 75 after the addition of the identifiers

are as follows.= BFgand] tbk( WobHil S2(1Qt=E o 5; L P= D Then the (K+1) th packet
is fed. Since at this point 51 ( 0) and 5:1 ( O ) are zero, the base

station to add therwpdi qegrs20 puwest addstkhe idantifip@aseso s tensend the
packet fromthe second base station with the smaller propagation- | oss.

Val ues of Sjfineaivthbgepoidbzaneias fokkewsis [Fbuddd tSMe(RebtkSsh 1) = 2
s3(0)= 0 114
packet. Since Sy(j) is zero for all the stations at this
point, the base station teo add the unique number adds the
identifiers so as to transmit the packet from the first
base station with the smallest propagation loss.

Lo The identifiers can be of one-bit length. Namely,
instructions with one-bit identifiers can be given by
making the base stations operate so as to fransmit a packet
with azn identifier of "1" but to store a packet with an
identifier of "0," without sending it. Values of 8;:(j)

15 after the addition of the identifiers are as follows.

[Bg. 4]

s0-2  S0=0 s0)=0

Then the (K+1)th packet is fed. Since at this point

S,{0) and S3(0) are zero, the basge station to add the unique

20 number adds the identifiers 5o as te send the packet from
the second base station with the smaller propagation loss.

Values of S;(j) at this point are as follows.
SN 2
5,(1)== Sz(]):g S.(0)=0
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At a time of input of the (K+2) th packet, only S:; (0) 1is zero and m ni mum
and thus the base station to add the unique nunber adds the identifiers so
as to send the packet fromthe third base station. Values of S, (j) at this
point 5 are as follows. [Eq. 6] sl (O= S,(1)=6 S,(1)- 6 As described above,
t he base station to add the wunique nunber nmakes a copy of an input packet
and enables 10 the identifier of permtting transm ssion of the packet, for
a certain base station, based on Eq (3) above, in delivery of the packet

copy. Fig. 2-1 present sitthecfcahpukadiothe etk e13) cand; theoj dentifier
states for the (X+3)th to (K+10)th packets thereafter. 15 As shown in Fig.

27, at the tigezefoidmpiitmiofibe, kIus paekebskhereafiter toSad@lihes m ni mum
as descri bed above, and thus the base station to add the unique nunber adds

the identifiensqgse msutor senrt the paskei rieemddes torsdndage siakeen. 20 At
the tine of input of the (K+4) th packet, 51(2) and S2(i) are equal, "2/6,"

and thus thefpagerisé alhig baseagtathenuniguediaies; efdsitt beikdesthtiers so
as to send the packet fromthe first base station with the smaller

propagati on &pssas25oMMiot@e tine of input of the (K+5)th packet, 52(1) 115
is mninmum and thus the base station to add the unique
[Eq. 6] '

As described above, the base station to add the
unique number makeg a copy of an input packet and enables
ie the identifier of permitting transmission of the packet,
for a certain base station, based on Eg (3) above, in
delivery of the packet copy. Fig. 27 presents the
calculation results of Eq (3) and the identifier states

for the (K+3)th to (K+10)th packets thereafter.

15 As shown in Fig. 27, at the time of input of thse
{K+3) th packet thereafter, S;(1) is minimum as described
above, and thus the base station to add the unigue number
adds the identifiers so as to send the packet from the
first base station.

20 At the time of input of the (K+4)th packet, S{(2)
and Sz (1) are equal, "2/6," and thus the base station to
add the unicue number adds the identifiers so as to send
the packet from the first bazse station with the smaller

propagation 1loss.

N
(83

At the time of input of the (K+5)th packet, S;(1)
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nunber adds the identifiers so as to transmt the packet fromthe second
base station. At the tinme of input of the (K+6)th packet, S1(3) 5 and S:3(1)
are equal, "3/6," and thus the base station to add the uni que nunber adds
the identifiers so as to transmt the packet fromthe first base station
with the smaller propagation loss. At the tine of input of the (K+7)th
packet, S3(1) 10 is mninmum and thus the base station to add the unique
nunber adds the identifiers so as to transmt the packet fromthe third base

station. Ar ihenisivuef &nputhok the bKse) shapacketto Sldd)thanth SA4(2) are
equal, "4/6," and thus the base station to 15 add the uni que nunber adds the
identifiers sonasrtodds arsen Idéhel packet sbromitde-finshibasiee statkon with the
smal | er propagation loss. At the tinme of input of the (K+9)th packet, S2(2)

is mninum ansinthhs tbeohds®eastatstent iton add the uni que 20 nunber adds the
identifiers so as to transmt the packet fromthe second base station. At

the tine of input mf the fXwdOprhippeketof SHeD) (KA &) th npauketand, thus the
base station to add the unique nunber adds the identifiers so an to transmt
the packet 25dfg.0m)t hed iggiabases M atiand then gechhdesestsitatdontd ransmts
only the packet 116 with the identifier of 1 to the nobile station.
add the unigue number adds the identifiers so as to
transmit the packet from the first base station with the
smaller propagation loss.
At the time of input of the (K+7)th packet, S;3(1)
iO is minimum, and thus the baseée station to add the unique
nunber adds the identifiers so as to transmit the packet
from the third base station.
At the tims of input of the (K+8)th packet, Si(4)
and S;{2) are equal, "4/6," and thus the base station to
15 add the unigque number adds the identifiers so as to
transmit the packet from the first base station with the
smaller propagation loss.
At the time of input of the {(K+9)th packet, S5:(2)
is minimum, and thus the base staticn to add the unique
20 number adds the identifiers so as to transmit the packet
from the second base station.
At the time of input of the (K+10)th packet, 5,(5)
is minimum, and thus the base station to add the unique .
number adds the identifiers so as to transmit the packet

25 from the first base stafion.

Then each base station transmits only the packet



when the tine-average propagation | osses are updated, the base station to
add the unique nunber resets toj =0 to clear S (j) and thereafter
continues the 5 execution of the above processing. Wen the nobile station
sends a request fo retransm ssion, the nobile station selects a base station
with the smal |l est propagation loss at that tinme and requests the sel ected
base station to retransmt the packet. The reason why an arbitrary base
station selected by the nobile station can execute retransnmission of the
packet is thattleathebadentstdteonodt dr ¢ dhFacksati topytatdébnvered. By the
structure and operation as described above, !5 each base station can perform
appropri at e packetWhenr angm sstonebasedaga t heoprgetdver age spregpagate on
| osses, Wi thout executing the procedure of notification of packet arrival
fromthe nobipadastds idre beawk & tedticansm &8idnighe pactkete cammtper imsta | y
transmtted fromthe base station 20 with the small est propagation | oss at
t hat point, whefeby 0itobedemes §easi bhedt dhpardadrmiqucoktiatieansitissi on
while reducing the interference with other cells or other nobile stations.
[Fifth Enbodixemtti@d dhethef thosrbodiomerstsigfgt he present invention will be
descri bed below with reference to Figs. 28 to 31. As 117 shown in Fig. 28,
t he nmobi | e conmunivedn ortlsystrerhile t kebation sends a request for
retransmission, the mobile station selects a base station
with the smallest propagation loss at that time and
requests the selected base station to retransmit the
o0 packet. The reason why an arbitrary base station selected
by the mobile station can execute retransmission of the
packet is that each base station stores a packet copy
delivered.
By the structure and operation as described above,

15 each Dbase station can perform appropriate packet
transmission based on the time-average propagation losses,
without executing the procedure of notification of packet
arrival from the mobile station, and a retransmitting
packet can be instantly transmitted from the base station

20 with the smallest propagation loss at that point, whereby
it becomes feasible to perform guick retransmission while
reducing the interference with other cells or octher mobile
stations.

[Fifth Embodiment]
25 The fifth embodiment of the present invention will

be described below with reference to Figs. 28 to 31. As



fifth enbodiment is conprised of a nobile station 1131 and a plurality of
base stations 1102, 1112, as the aforenentioned nobile conmmunication system
of the first 5 enbodinent (Fig. 7) was, wherein the base stations are

conmmuni cable with each other through the network 1. Anong these, the
configuration of the nobile station 1131 is the sane as that of the nobile
station 131 in the first enbodinent. The configuration of the base station
10 1102 is different fromthat of the base station 102 in the first

enbodi nent ishaewatim Pagkels cohyd mgphinia cobdvurfiorat topys pgtenpacksaie i s added
and the transfer unit 105 of Fig. 7 is replaced by a transfer/delivery unit
1105 for deli Vekriawp el paekiett scopyprd sadot her nokdd estatitormnahd315:nd
transferring a packet to another base station performng the data |ink
transm ssi ors cantwpkliThe dat abksak stransmsssiidiZcontlrlolZ unias 1108 i s
different fromthat in the first enbodinment in that it perforns the data
link transrfssrencsbhenet wohpdisicrgiing caltiomatsvs tapeaf 20 rEquest control
for transm ssion/reception of a packet to or fromthe nobile station and
transmits tethedhmente (Fsgat i7on Wwecontwotr bhsetseabirer isdentidiscation
information for identification of the base station performng the data |ink
transm ssi orwumtr bl asvedtd ebchhe tdatra tlink@ds thansetssicsnlcont rol:
information. The base station 1112 has the sane structure as the base
station 1102. 11 Taerdolthewiengtheldomesaribel vhe opbeatdlonl &rsttdision

1131 is the same as that of the mobille station 131 in the
first embodiment. The configuration of the base statiocn
Iio 1102 is different from that of the base station 102 in the
first embodiment in that z packet copying unit 1107 for
copying a ?acket is added and the transfer unit 105 of Fig.
7 is replaced by a transfer/delivery unit 1105 for
delivering a packet copy to ancther base station and
15 transferring a packet to another base station performing
the data 1link transmission control. The data link
transmission control unit 1103 is different from that in
the first embodiment in that it performs the data link
ftransmission control comprising the automatic repeat
20 request control for transmission/reception of a packet to
or from the mobile station and transmits to the mobile -
station, control base station identification information
for identification of the base station performing the data
link transmission control, instead of the data 1link
25 transmission control information. The base station 1112

has the same structure as the base station 1102.



fifth enbodi ment. Let us suppose herein that at the initial stage the radio
communi cation quality is good between the nobile station 1131 and the base
station 1102, 5 the radio comrunication quality is not good between the

nobil e station 1131 and the bass station 1112, and thus

the nobile station

1131 is in an initial state of being communicable only with the base station

1102_ The operation in this initial state will be descri
29. At the base station 1102, the data |ink transmn ssion

bed along 10 Fig.
control unit 1103

accepts a packet frrom ftheliseingrkillatdess4linda Fhg. og@radndnt hew data |ink
transm ssion control unit 1103 perforns the data |ink transm ssion control
15 conpri si ngi tte anbodamict: tr.epenttr eguestpsontr dlerAtn tbhst pai nthd he data

link transm ssion control unit 1103 adds identification

informati on to each

packet (S42)iniftheali deatiefl itad i ondlaf eprBlindr aused | québet pr eésenjoirbodi ment
consi sts of packet identification information for 20 enabling identification
of the packeéieteglen nite: tbeidat atatibk 113NHASShenbeoBt4104 t Uoh t1 11003 and
control base station identification information for enabling identification
of the contrile bosei Stadstoinpeetoeal Agaltihy idahatl igdlod mansM&sitane control
(i.e., the base station 25 perform ng the addition of identification

i nformati onmobThe shadaibhnklBlapsal sBeOBagentktak iwd t1 11103 adisithe CRC
1.1.9 code or the like for the error detection of the received

15

20

25

the mobile station 1131 is in an initial state of being
communicable only with the base station 1102. The

operation in this initial state will be described along

At the base station 1102, the data link transmission
control unit 1103 accepts a packet from the netwerk 1 at
S41 in Fig. 29, and the data link transmission control unit
1103 performs the data link +transmission control
comprising the automatic repeat request control, At this
point the data link transmission control unit 1103 adds
identification information to each packet (S42). The
identification information used in the present embodiment
consists of packet identification information for
enabling identification of the packet fed into the data
Jink transmission control unit 1103 and control base
station identification information for enabling
identification of the contfol base station performing the
data link transmission control (i.e., the base station
performing the addition of identification information).

The datz link transmission control unit 1103 a2dds the CRC




packet, to the packet, stores the packet after the addition (i.e., the
packet acconpanied by the identification information) in the storage unit
104 ($42), 5 and outputs the packet to the transmitter/receiver 5. The
transmtter/receiver 5 nodul ates the packet into a transmtting signal and
thereafter transmts the transmtting signal through the base station
antenna 6 to the nobile station 1131 (S43) 10 On the other hand, at the
nobile station 1131, the transmtter/receiver 33 receives and denodul at es
the signal through the nobile station antenna 32 and feeds The packet

obt ai ned by €heée defodig atdlon Tor tHee R idktetFapB P Sstilon rere ¥ odd uni t
1034. The data link 15 transm ssion control unit 1034 perforns the data |ink
transm ssi orPzekefol onphiesi R§CkRE autorBef c tepedckedquesteconthk®l and

al so perfornms the error detection using the CRC code added to the packet,
for the inpurcddpatkat (6443 ., Whel @ he pdetkedt | oACredplang. &ich f Prdi nghan 20
error in the packet, the data link transm ssion control wunit 1034 identifies
t he nunmber oifdeheipackéiohoinforupeapn)reguest samd adwe ubddel8datFon 1102 as
the control base station, based on the identification information added,
and then transdiaE INACKesPgrEE Lt bottHe base sstidtti e 06021 v&r dn tHee basi s of
the result of the identification (545). This results in notifying the data
link transmissinanitPeréoacesivemi © 1modusktele Fhpeapracbgiestnfor 2

retransm ssion _ _
transmitting signal &and thereafter transmits the

transmitting signal through the base station antenna 6 to
the mobile station 1131 (S43).

) iO On the other hand, at the mobile statiomn 1131, the
transmitter/receiver 33 receives and demodulates the
signal through the mobile station antenna 32 and feeds Lhe
packet obtained by the demodulation to the data 1ink
transmission contreol unit 1024, The data 1ink

15 transmission control unit 1034 performs the data link
transmission control comprising the automatic repeat
request control and alsc performs the erxror detection
using the CRC code added to the packet, for the input
packet (S44). When the detection results in finding an

20 error in the packet, the data link transmission control
unit 1034 identifies the number of the packet for a repeat .
request and the base station 1102 as the control base
station, based on the identification infermation added,
and then transmits a NACK signal to the base station 1102

25 on the basis of the result of the identification (S45).

This results in notifying the data link transmission



of the packet. This notification can be inplenented by either one sel ected
fromthe nmethod of directly notifying the base station 1102, the nethod of
notifying the base 5 station 1102 through another base station, and so on.
Then the data link transm ssion control unit 1103 determ nes that the input
signal is not an ACK signal (S47) , and retransmts Lhie packet stored ($43)
When the error detection results in finding no error 10 in the packet on the
ot her hand, the data link transmi ssion- control unit 1034 identifies the base
station 1102casttlé ugdhtlriol 3 beafsehstmatpant, rieased ofotrhes t dentmi ssadhon
i nformati on added, and then transmts an P_CK signal to the base station
1102 on the bdsiseobathe tr.esiiti soindthe ik iidentadn cda¢ | onp{ Sdéhtedhbg results
in notifying the data |link transm ssion control unit 1103 of an
acknow edgnertithefr aneival eof etiher packet methenl tlieddatatliynkot i &psmiyssi on
control unit 1103 determ nes that the input signal is ACK signal (S47), and
t hen del et esthbBebpaeketastiored foxr, 20 medtlandm Bshoni {48y Yhenbapgenent of
the nobile station 1131 leads to deterioration of the comrunication quality
wi th Bhe basetastiati bhol 102 dayh rgdiger basmsiicat bng et ebodor eTehh  t he
nobil e station 1131, to the level equivalent to the 25 conmunication quality
wi th the adj abentizlhasé iskatiremshliGiornt hemodd 1 exsiati bo3 1d3desriddsst o t he
base. station 1102, 121 a request for transm ssion of identical packets from
t he that the input signal is not an ACK signal (847), and
retransmits the packet stored (843).
When the error detection results in finding no error
10 in the packet on the other hand, the data link transmission
contrel unit 1034 identifies the base station 1102 as the
control base station, based on the identification
infermation added, and then transmits zn ACK signal to the
base station 1102 on the basis of the result of the
15 identification ($46). This results in notifying the data
link transmission control unit 1103 of an acknowledgment
of arrival of the packet. Then the data link transmission
control unit 1103 determines that the input signal is ACK
signal ($47), and then deletes the packet stored for
20 retransmission (S48).
When movement o¢f the mobile station 1131 leads to
deterioration of the communication guality with the base
station 1102 having been communicalting heretofore with
the mobile staticon 1131, to the level eguivalent to the

25 communication quality with the adjacent base station 1102,

the mobile station 1131 sends to the base station 1102,

121



base station 1102 and the base station 1112 (549), as described in the
af orenenti oned enbodi nent. In response to the request, with supply of a
packet into the base 5 station 1102 after that tine (550), the data |link
transm ssion control unit 1103 of the base station 1102 perforns the sane
processing as at S42, for the packet (S51), transmts the packet through the
transmtter/receiver Sto the nobile station 17.31 (S52), nakes a copy of
t he packet at the packet copying unit 1107 (953), and delivers the packet
copy throughe treyudstartslrert/rdeldsnvies i amidf itmttioccd hepdatet 4 ifrkornt rtidresm ssi on
control unit 1113 of the base station 1112 (S54). Since the data |ink
transm ssi orhxont sbétuaht 1103 and that baklked t=d: ias: t 1 bt gaU St he adel | ver ed
packet to the transmtter/'receiver 15 as it is, by the data |ink
transm ssi ordeeont itedd uim tthel B rdngenticadd packed Smenie. tImnsypddredt: from t he
base station 1102 and fromthe base station 1112 (S52). 20 At this step the
data |ink triansthesrequesht ralitmi supdli3ccar dedekat nenwbether Hdseshoul d
output the arriving packet as it is or performthe data link transm ssion
control conptissiign t He (AUt @ifatdre tepeat tieguesssSodnt rohe astdesdrinded above,
by detecting whether the arriving 25 packet is acconpanied by the
i dentificatitorensiossainonont Specuhicaliy3 wemhich®adat & tlatrilort ram®a@m ssion
control. 122 unit 1113 detects addition of the identification

performs the same processing as at 542, for the packet

(s51), transmits the packet through the
transmitter/receiver 5 to the mobile station 1131 (552),

iﬁ makes a copy of the packet at the packet copying unit 1107
(S53), and delivers the packet copy through the
transfer/delivery unit 1105 to the data link transmission
control unit 1113 of the base station 1112 (854)-.

Since the data link transmission control unit 1113

LE is controlled so as to output the delivered packet to the
transmitter/receiver 15 as it 1s, by the data link
transmission control unit 1103, identical packets are
transmitted from the base station 1102 and from the base
station 1112 (S52).

20 At this step the data link transmission centrol unit .
1113 can determine whether it should output the arriving
packet as it is or perform the data link transmission
control comprising the automatic repeat requesl contrel
as described above, by detecting whether the arriving

25 packet is accompanied by the identification information.

Specifically, when the data link transmission control



information to the input packet, it outputs the arriving packet to the
transmtter/receiver 15 as it is. On the other hand, when the data |ink
transm ssion control unit 5 1113 detects no identification informtion added
to the input packet, it perfornms the data |ink transm ssion control
conprising the automati c repeat request control __ The nobile station 1131
perfornms the error detection for the received packet in the sanme manner as

described 10 before (555) and outputs a NACK or ACK signal

to the base

station 1102ir(i5356 aht355@pteThe baskiistiatn ono 110Rhedetigemitids oahieitcher t he
input signal is ACK (S58), simlarly as above, retransmts the packet
case of NAGKB52)1iandcdetlet esnpihe retared, packettnut g Hhecase iofingl5 ACK
(S59). Next, let us suppose that the communication quality becones
det eri or at epdigteneero t tiee nobahemstatrgmett3reand 5 talwe ibases .st &n dhel7. 02 and

t he conmuni cation quality with the base station 1112 becones better.

© operation 2@ Wery itethdutwhuport Ha alzda 4sindn tofe nEacketiorf rremtar gl wrali ty
base stations to the nobile station in this transition state will be
descra bed alldng? Figte30s dheldmbtléistatibonitT3rmednds: adusd flicdtieon of a

request for changeover of the base station performng the

25 data link

in the

The

of

transm ssi onimgont r peckied, t het data floirmie t tlamsaiadsi ohi wbntrelnsudists itH03 of t he
base station 1102 123 (561 in F g. 30) . The notification can al so be
i npl erent ed control comprising the automatic repeat request control.

10

15

20

25

The mobile station 1131 performs the error detection
for the received packet in the same manner as described
before (3S55) and outputs a NACK or ACK signal to the base
station 1102 (S56 and S57). The base station 1102
determines whether the input signal 1s ACK (558),
similarly as above, retransmits the packet in the case of

NACK (sS52), and deletes the stored packet in the case of

Next, let us suppose that the communication quality
becomes deteriorated between the mobile station 1131 and
the base station 1102 and the communication guality with
the base station 1112 becomes better. The operation
carried out upon transmission of packets from a plurality
of base stations to the mobile station in this transition
state will be described along Fig. 30.

The mobile station 1131 sends a notification of a
reguest for changecver of the base station performing the
data link transmission control, to the data link

transmission control unit 1103 of the base station 1102

}—
[N
(%)



by either of the nmethod of directly notifying the base station 1102, the
nmet hod of notifying the base station 1102 through anot her base station, and
so on, as described 5 previously. Receiving the request for the chance of '
the base station, the data link transm ssion control unit 1103 sends a
request for a start of the data link transm ssion control over the nobile
station 1131 through the 10" transfer/delivery unit 1105 to the base station
1112 as a new base station (S62). Further, the systemis set so that a
packet fed tStherdatia-l vk t Faasmissibpatbanradn admiotbd 0% lafmertadi s poi nt
is transferred through the transfer/delivery unit 1105 to the base station
1112 as 15 ihyisitTher efoitée wedhadheo fadar echkyt nafsdivisicotlcorbast 1103
recei ves a packet (S63), the packet is transferred to the base station 1112
by the transfezfdehi véfy,unihte el @ascftnesifsoay The detse |d¥kCivmnsni ssion
control unit 1103 of the 20 old base station continues to performthe data
link transnis®? drhoon’r @ncdiler beee shetpavketnd stoored dsrdes@tilaadni ssi on,
in much the same manner as the operation fromS52 to S59 in Fig. 29. Nanely,
for these packevspusilie data |link transm ssion control unit 1103 of the old
25 base station continues to performthe retransm ssion control before
conpl etion of the Beeevainackhewredgmsit fdaR4thheckofigel @it Hitse dpetati on
i denti cal packets are al so
station, the data link transmission contreol unit. 1103
sends a request for a start of the data link transmission
control over the mobile station 1131 through the
710 transfer/delivery unit 1105 to the base statien 1112 as
2 new base station (S62). Further, the system i1s set go
that a packet fed to the data link transmission contrel
unit 1103 after this point is transferred through the
transfer/delivery unit 1105 to the base station 1112 as
15 it is. Therefore, when the data link transmission.control
1103 recelves a packet (S63), the packet is transferred
to the base station 1112 by the transfer/delivery unit
‘ 1105 as it is (S564).
The data link transmission control unit 1103 of the
20 cld base station continues to perform the data link
Transmission control only over the packets stored for
retransmission, in much the same manner as the operation
from S52 to 359 1in Fig. 29. Namely, for these packets,
the data link transmissicn control unit 1103 of the old

25 base station continues to perform the retransmission

control before completion of the arrival acknowledgment



transmtted fromthe base station 1102 and t he base

station 1112 to the

nmobil e station 1131 in nuch the sane neanner as descri bed before. 5 On the
the data link transm ssion control unit 1113 of the base station

ot her hand,

1112 as a new base

conpri sing

At this stage the data link transm ssion control unit 1113 adds
identificatiohnekrabérnafnobhhte eaehzpaciet ,icaddsidal theckpbskatethes€RC code

or the like for the error detection of the received packet, stores the

packet afterttrapsthbtéddi tTomm(ithe , bihe pdcketcracddwBanimd By« hesse
identification information) in the storage unit 1 4 (566), and outputs the
packet to thetatansnitiértoectkeverbibe sTheibnahdiit iertwebetversdbe nodul at es
into a transmtting signal and transmts the transmtting signal

t he packet

20 through thenbaseast deisomifmtemef Gt o t he nobil e station

copying unit 1117 nmakes a copy of the packet acconpanied by the
ident®fication inforndthieoonofB68) ,hand, tte paeket topy itsratetniesednt hr ough

the 25 transfer/delivery unit 1115 to Lhe data |ink transm ssion

unit 1103 ofctherbasenstatidh 4f0Rh¢ B9 Stateonl2b1fhespackev hzse
acconpani ed by the identification

10

i5

20

station performs the data link transmission control
comprising the automatic repeat request control over an
arriving packet without ldentification information (a
packet arriving through S64 or S65). At this stage the
data 1link transmission <contrel unit 1113 adds
identification information to each packet, adds to the
packet the CRC code or the like for the error detection
of the received packet, stores the packet after the
addition (i.e., the packet accompanied by the
identification information) in the storage unit 114 (566},

and ocutputs the packet to the transmitter/receiver 15.

The transmitter/receiver 15 modulates the packet into a

transmitting signal and transmits the transmitting signal
through the base station antenna 16 to the mobile station
1131 (s67).

The copying unit 1117 makes a copy of the packet
accompanied by the identification information (568), and
the packet copy is delivered through the
transfer/delivery unit 1115 to he data link transmission

control unit 1103 of the base station 1102 (S69). Since

125

station perforns the data |link transm ssion control
the automatic repeat request control over an arriving packet
w thout identification information (a 10 packet arriving through 564 or

S65)

1131 (S67). The

contr ol



information, the data link transm ssion control unit 1103 controls the
transmtter/receiver 5 so as to output the packet as it is, and thus
i dentical packets are 5 transmtted fromthe base station 1102 and fromthe
base station 1112 (S67). The nobile station 1131 perfornms the error
detection for the received packet in nuch the sane manner as descri bed
before (S70), identifies the base station 1112, 10 and outputs a NACK or ACK
signal to the base station 1112 (571 and S72). The base station 1112
determ nes whet hepackie | nput scgnaband eACMKH 73  her etirdarstimi f scatheopacket in
the case of NACK (S67), and deletes the stored packet in the case of ACK
(S74). 15 Thenfobhewing, wilhé diesciliim thenepésatiiconcoartmioddunoutl wheén a si nge
base station transnmits a packet to the nobile station in a transition state
i n whi ch thecoromirartheatrenspualtietty rvewamesr detsr i a7 dted between:¢ he
nobi l e station 1131 and the base station 1102 and the 20 conmuni cation
qual ity becomeskbettes with fhe based shatsi oddbblZ casl miparkdiost herabove,
along Fiq. 31. As described in the foregoing enbodinment, the data |ink
transm ssi ontceantmotted, Aroml1tii8 oésehetbhsenst abPoandlitd8mr ebeilvase a request
for transm ssion of packet only 25 fromthe base station 1112, fromthe
nobi |l e stationetli8d 115201SieA)ki g. 31) and thus perforns such control as not
to 126 perform copying of the packet. For this reason, when a
The mobile station 1131 performs the error detection
for the received packet in much the same manner as
described before (870), identifies the base station 1112,
10 and outputs a NACK or ACK signal to the base station 1112
(871 and S72). The base station 1112 determines whether
the input signal is ACK (573), retransmits the packet in
the case of NACK {567), and deletes the stored packet in
the case of ACK (S74).
i5 The following will describe the operation carried
out when a single base station transmits a packet to the
mobile station in a2 transition state in which the
communication guality becomes deteriorated between the
mobile stationm 1131 and the base station 1102 and the
20 communication gquality becomes better with the base
station 1112, similar to the above, along Fig. 31.
As described in the foregoing embodiment, the data
link transmission control unit 1113 of the base station
1112 receives a request for transmission of packet only

25 from the base station 1112, from the meobile station 1131

(881 in Fig. 31) and thus performs such contrel as not to

126



packet is fed to the base station 1102 after that point (582), the packet is
transferred to the base station 1112 (583) and the aforenenti oned processing
is executed only 5 at the base station 1112 (S84 to S90) Nanely, the data-
link transm ssion control unit 1113 of the base station 1112 adds
identification information to each packet, adds to the packet the CRC code
or the like For the error detection of the received packet, stores the 10
packet after the addition (i.e., the packet acconpanied by the
identificatimerfofroroepyony pA the stokade uficr Thds (58Hgn andhautput s t he
packet to the transmtter/receiver 15. The transmtter./receiver 15

nmodul at es t raplaetketsi hed ta thanbaket Ehgtdiogndll 0&ne: fttver edfdterpaI@nsmits the
15 transmtting signal through the base station antenna 16 to the nobile
station 1131(3%6B5) .tltheamwtil € sstaknoiett3 per tbensatheseetDondetEcti on for
the received packet in nmuch the sanme manner as described above (386),
identifies t{Sbasmdtate efakitnt2laed rous @t siag NACK 0eclCKd soiginal to t he
base station 1112 (587 and S88). The base station 1112 determ nes whet her

t he input signathé sbASK £6580)onr éfld@nsifids tchesPpacket in the case of NACK
(585), and deletes the stored packet in the case of ACK (E 90) 25 As

descri bed above, tNumuzlont tdle Bate sirat itorn sperfsgron ogntthe ldat at|li k3

transm ssion control- transmits 127 to the nobile station the control base
station of the base station 1112 adds identification information

to each packet, adds to the packet the CRC code or the like
for the error detection of the recelived packet, stores the
‘iD packet after the addition (i.e., the packet accompanied
by the identification information} in the storage unit 114
(584), and cutputs the packet to the transmitter/recesiver
15. The transmitter/receiver 15 modulates the packet into
a transmitting signal and thereafter transmits the

transmitting signal through the base station antenna 16

[
(2]

to the mobile station 1131 (S85).

The mobile station 1131 performs the error detection
for the received packet in much the same manner as
described above (S86), ldentifies the base station 1112,

20 and outputs a NACK or ACK signal to the base station 1112
(S87 and S88). The base station 1112 determines whether
the input signal is ACK (S8%), retransmits the packet in
the case of NACK (585), and deletes the stored packet in
the case of RACK (S580).

25 As described above, the conlrol base stztion

performing the data link transmission control transmits

127



identification information for identification of the control base station
instead of the data link transm ssion control infornmation whereby the nobile
station can 5 identify the control base station on the basis of the control
base station identification information and whereby the nobile station can
performthe data link transm ssion control conprising the automatic repeat
request control (e.g., a request for connection with a new 10 base station or
the like) with respect to the control base station. Wen the nobile station
and the basetst atthen meribem chetdara Ithk transmpdsi drescontsobtising the
control base station identification information instead of the data |ink
transm ssi onigent il cififiormat hoaras tisndeber i BedrdhoMesation s ofeathbl e to
reduce the data volunme of the control information transmtted and received
and decr easeonheotlriad $¢ ¢ bhedl e iof tehkel aétivioy KatBhelipkesem sehdsipnent
described the configuration wherein the identification information always
consi sted 20onfrphe informatiion f@herdonti ftheatihohide theabase stati on and
the information for discrimnation of the packet, but the present invention

can abso be sdbstanmti athed winthoed biener sasitign hen nhbebasfihias bhet he
identification information too nmuch, by a configuration wherein the 25

identificatioaninbérnpesen sonsicts biewnl §ichbionnforhatiehipor and
identification of the packet in a state 128 in which only the data Ilnk

transm ssi onwbhenepyl v tmopile station can perform the data link

transmission contrcl comprising the aultomatic repeat

request control (e.g., a request for connection with a new

‘iD base station or the like) with respect to the control base

station. When the mobile station.and the base station

perform the data link transmission contrel using the

control base station identification information instead

of the data link transmissicon control information as

15 described above, it i1s feasible to reduce the datz volume

of the control information transmitted and receilived and

decrease the traffic velume of the network.

The present enbodiment described the configuration

wherein the identificeticon information always consisted

20 of the information for identification of the base station

and the information for discrimination of the packet, but

the present invention can also be substantlated without

increasing the number of bits of the identification

information too much, by a configuration wherein the

25 identification information consists of only the

information for identification of the packet in a state
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one base station executes the data link transm ssion control conprising the
automatic repeat request control and wherein the identification information
consists of 5 the information for identification of the packet and the
information for identification of the base station in a state in which the
data link transm ssion control units of two or nore base stations execute
the data link transm ssion control conprising the automatic repeat 13
request control. [Sixth Enbodi ment] Next, the sixth enbodi nent of the present
i nvention. 3w Ivhiggh desley ithed dalte tlhings $inernsmargsoiddmamntze ¥ iurstt ot hod in
which only data link transm ssion control. 15 information is transmtted from
the first bagee shaseorsta1qheedelrditasasehst deitensl iahd ta 2gewormds it hod i n
which data link transm ssion control information and packets are
transmtted cantihel semeptisengothenzwhornhtpackers atto neluctst iaderitidl cati on
information has been added are transmtted, 20 will be described in order.
Furt her nor e,arich wherpresthe idenddifmratien caséoirmathiooh coRs(lsiteratet
Protocol) packets are used will be described; however, the present

enbodi ment ddare benfiseek Wieh fy jpdokiet £1bavioy af packatackenstaddttion sinil ar
to that of these |IP packets. 25 First, the first nmethod will be described.
Fig. 32 shousfanaikampl Eoofidhetidnsetuon of 6het be sappdradtiusn usedd 129 to

performthis first method. In the nobile comunication
state in which the data link transmission control units

of two or more base stations execute the data link

transmissicon control comprising the automatic repeat
EG request control.

[Sixth Embodiment]

Next, the sixth embodiment of the presgent invention
will be described. In this sixth embodiment, a first
method in which only data link transmission control

5 information is transmitted from the first base station to
the cther base stations, and a secondxnetﬂod in which data
link transmission control information and packets are-
transmitted at the same time, or in which packets to whiéh
identification information has been added z2re transmitted,

20 will be described in order. Furthermore, in the present
cembodiment, a case in which IP (Internel Protocol) packets
are used will be described; however, the present
empodiment can be used with any packets having a packet
construction similar to that of these IP packets.

25 First, the first method will be described. Fig. 32

shows an example of the construction of Lhe apparatus used
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system shown in Fig. 32, a plurality of base stations 2102, 2112 are
arranged to allow nutual coi munications via a network 1. 5 The base station
2102 conprises a transmtter/receiver 5 which receives data froma wreless
network and transmts data to this wireless network Via a base station
antenna 6, a data link transm ssion control unit 2103 which perforns data
link 10 transm ssion control including the automatic repeat request control
described in the first enbodi nent, and which controls the respective
constituent units inside. the base station 2102, an encapsul ating and
transmittingt® ARG XTOERMT EhATEFaMRhieY - dafat M E Mk T Hh SHsioif &orftt ol 15
information to base stations, of altered destinations in cases where a
request for 3 ePASTOH BN hedbase StRtVon! 1T GeberFetit @ Rhalam L per f or ns

t he encapsul ati on described below,  a storage unit 2104 which functions as a
t enporary mefbty ?EﬁiBHI?BEESbé%bﬁxﬁﬂﬁiﬁﬁt?ﬁé FPREUSL CEG /e datda 4 i nk
transm ssion control unit 2103, and a decapsulating unit 2106 which perforns
decapsul ati gt ¥®pEning of the capsul es) of the received encapsul at ed

packets. Among these units, the encapsulating and 25 transmtting unit 2105
i s constructed from%he fHREEI onalSt 3 Gtks shoWh?in f GREPTHTAS ters in Fig.

33A. 130 Specifically, ,the encapsulating and transmttjng unjt :
transmittér/receiver b whith receives data from a

wireless network and transmits data to this wireless
network via a base station antenna 6, =z data link
transmission control unit 2103 which performs data link
 ‘10 transmission control including the automatic repeat
request control described in the first embodiment, -and

which contreols the respective constituent units inside
the base station 2102, an encapsulating and transmitting
unit 2105 which transmits data link transmission control
15 information to base stations of altered destinations in
caseg where a request for alteration of the base station
is recelved, and which performs the encapsulation
described below, a storage unit 2104 which functions as
a temporary memory region for packet data or the like of
20 the datz link transmission control unit 2103, and a
decapsulating unit 2106 which performs decapsulation
(opening of the capsules) of the received encapsulated

packets.

Among these units, Lhe encapsulating and
25 transmitting unit 2105 is constructed from the functional

blocks shown in Iunctional tferms in Fig. 33A.
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2105 conprises an encapsul ating unit 2105A which encapsulates the data |ink
transm ssion control information and the packets that are transmtted, an 5
encapsul at ed packet transmitting unit 2105B which records the total val ue of
the length of the data link transm ssion control information and the |ength
of the packet that is transmtted, which expresses the |length of the
encapsul ated packet obtai ned by encapsulation, in the 10 header of each
encapsul at ed packet, and transmts these encapsul ated packets, and a
construction judging unit 2105C which judges that the encapsul ated packets
are construépegiésrediln, ngtiat anciepleutleddsid sandn teemsmgl Lt it ovhati on in
cases where the I ength obtained by 15 subtracting the Iength of the header of
the encapsul at88 paskati fesomahe ¢ehgPhudtting endelfsulat@eP packéeht hat is
recorded in the header of the transmtted encapsul ated packet is not equal
to the | engt AneEprshéategnsntheed drlcket 1ikat Fsaperpérdedn n chethedder of
the transmtted packet. 20 Furthernore, the other base station 2112 is also
construct ed infehwagane mMiiheithgs Raekabdvémeait | ened thasemiditad.onz2102
Next, the operation_of the first method will be described. The data :link
t ranshi ssi oneeeArsyl atnicdi p2¢Bst 5PNt helbhaden b &L WP PhoZhonepardsdat a | i nk
transm ssion control information to the encapsulating and transmtting 131
unit 2105. Ashestahmlwivailmeppé. t13a Lemigitd efcHpe @adia hgnEndransmission
control information and the length of the packet that is
Transmitted, which expresses the length of the
encapsulated packet obtained by encapsulation, in the
10 header of each encapsulated packet, and transmits these
encapsulated packets, and a construction judging unit
2105C which judges that the encapsulated packets are
constructed containing dataz link transmission control
information in cases where the length obtzined by
15 subtracting the length of the header of the encapsulated
packet from the length of the encapsulated packet that is
recorded in the header of the transmitted encapsulated
packet 1s not equal Lo the length of the transmitted packet
that is recorded in the header of the transmitted packet.
20 Furthermore, the other base station 2112 is also
constructed in the same manner as the abovementioned base
station 2102.
Next, the cperation of the first method will be
described. The data link transmission contreol unit 2103

25 of the base station 2102 outputs data link tfransmission

control information to the encapsulating and transmitting
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transmtting unit 2105 sets the |IP address of the base station 2102 as the
originating address of the IP header wunit, and sets the |IP address of the
base station 2112 as 5 the destination IP address. Furthernore, in order to
transmt the data link transm ssion control information to the base station
as UDP or TCP data, the encapsulating and control unit 2105 sets a nunber
that expresses UDP or TCP as the protocol nunber, and sets the total val ue
of 10 the respective lengths of the IP header part and IP data part (UDP or
TCP header, yairt zmb UDRsois ECRwiatiar pant.) 345 thhe gpacketul@hghd. arldien, the
data link transmssion control information that is to be transmtted is
i nput i nto then&DPtolnFTCRndat & Yfer tsetthusheohBt rnddirieng tofe HH? Ibagpacket t hat
is to be transmtted to the base station. The |P packet thus constructed is
sent out to dtwetiebwdikzlas e diF gpackeingyhaddsens ofitthearthds=dder base
station 2112 in accordance with the set destination |IP address. In the base
station 2112;ntthe R pactkettttehdtr hdsire2@ arfr tiedoései spautiontditheas
decapsul ation unit 2116. This decapsul ation aniL perforns processing
accordi ng tothdedektowachant Shoaddraskig. BEtHamrtdwee noie, okidpr 35 al so
shows the processing procedure used in the second nethod, which will be
descri bed | atexns=R5tFthstdataal inkt heapsotiesdlonnunndrr cof it fd&t header part
| ocated furthest to the outside in the input packet 132 is identified (S501
in Fig. 35).tdnhdéecosestafitdn as UDP or TCP data, the encapsulating
and controel unit 2105 sets a number that expresses UDP or
TCP asg the protocol number, and sets the total value of:
\'EU The respective lengths of the IP header part and IP data
part (UDP or TCP header part and UDP or TCP data part) as
the packet length. Then, the data 1link transmission
contrel information that is to be transmitted is input
into the UDP or TCP datz part, thus constructing the IP
15 packet that is to be transmitted to the base station. The
P patket thus constructed 1s sent out to the network 1.
The IP packet thus sent out reaches the base station 2112
in accordance with the set destination IP address.
In the bease station 2112, the IP packet that has
20 arrived is input into the decapsulzticon unit 2116. This
decapsulation unit performs processing according to the
flow chart shown in Fig. 35. Furthermcre, Fig. 35 also
shows the processing procedure used in the second method,
which will be described later.
25 First of all, the proteocol number of the IP header

part located furthest Lo the outside in the input packet
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exanpl e,

the identified protocol nunber does not express |P encapsulation (a

judgenent of NOis nmade is 5502); accordingly, the UDP or TCP data part in
the It data part 5 is extracted and used as data |ink transm ssion control
information (5507). This extracted data link transm ssion control
information is input into the data |link transm ssion control unit 2113. In
this data link transm ssion control unit 2113, the data link 10 transm ssion

contr ol

exanpl e,

described in the abovenenti ened enbodinments is perforned in

accordance withitlketidpetd det®01 | inkFticansii)ssi ohncoh&r alzsenfaf nebisn.
in cases where information that
as the | P adeixasple, 1Bhserdabtninbdrportohell nkebefr dhesmobi|sxstasson,

For

specifies the nobile station such

and a

nunber that tentatively identifies the | atest packet, are contained in the
data |ink trBnseiisspemledntarol (ai hidgamendn,oft MO néxt madebers f®H00W ng this
nunber is used for automatic repeat request control of the packet 20
addressed t ;atherdohiole,sthei 6nP Furfdiededrae pant dasebe Redetanparmati on

that specified the nobile station and ACK information or stored packet

del et¥ on i nfbg nextoactkdorntihesrobilse dsttat ilamk § reorstmi swibn ncemerdat a | i nk
transm ssion control information, the packet 25 corresponding to the ACK of
this nobil e shhtioataddreséS58Tbred i nThhe st erégeciimid 24242 orlihe packet
133 corresponding tc the deletion information, is deleted.

Lo

15

20

transmission control information is input into the data
link transmission contrel unit 2113, In this data link
transmission control unit 2113, the data link

transmission control described in the abovementicned

- embodiments is performed in accordance with the input data

link fransmission contrcl information.

For example, 1in cases where informatlicn that
specifies the mobile station such as the IP address,
seriazl number or the like of the mobile station, and a
number that tentatively identifies the latest packet, are
contazined in the data link +transmission <control
information, the next number following this number is used
for automatic repeal reguest control of the packet
addressed to the mobile station. Furthermore, in cases
where information that specified the mobile station and
ACK information or stored packet deletion information
from the mobile station is contained in the data link
Lransmission control information, the packet

corresponding to the ACK of this mobile station address

stored in the storage unit 2114, or the packet
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Next, the second nmethod (a nethod in which data |ink transm ssion control
infcrmati on and packets are transmtted at the sanme tine, or in which
packets to which 5 identification information has been added are
transmtted) will be described. The sé&cond nethod is used in cases where
packets stored as waiting for ACK and information that tentatively
identifies these packets are transmtted to a hand-over destination base
station in 10 accordance with hand-over or site diversity during packet
transm ssi onsocasesomtieng packeats dedlet iasn iaiformgs f ben, t tandmilssedn and
information that tentatively identifies these packets are transmtted to a
hand- over desti natNent, Hase sstanidome thasesa weerleogpdockehschr@ataansmtted 15
together with information tentatively identifying these packets or control
base stationtraestisstati omordrrdiot hinfonmetden t cartd anpackefisomsahand- over
destination base station, or cases where information that tentatively
identifies ttheapamketedcontaal shaset $hat i @n i20whdeht phtkatsoto iwiogHmat i on,
i nformation which indicates whether or not the packet is to be transmtted,
or conbi natidast of ithesendi f iafenmatyipes ohaswnf ofywain on,adateed deldever ed
along with copi ed packets to a base station in a copied packet transm ssible
state. 25 FitgnsSitshaywsyiahnl éxxadpkerdobetthe TMonstaadcid antabd he wappar at us
used to performthe second nethod. In addition 134 to the construction of
t he base staimonz2%62 witwawn packegs stored as walting for RCK and
information that tentatively identifies these packets are
transmitted to a hand-over destination base station in
10 accordance with hand-over or site diversity during packet
transmission, cases where packets held as waiting for
transmission and information that tentatively identifies
these packets are transmitted to 2 hand-over destination
base station, cases where packets are transmitted
15 together with information tentatively identifying these
packets or control base station identification, or both,
in order te transmit from z hand-over destination base
station, or cases where information that tentatively
identifies the packet, control base station
20 identification information, information which indicates
whether or not the packet 1s to be transmitted, or
combinations of these different types of information,'are
delivered along with copied packets to a base station in
a copled packet transmissible state.

25 Fig. 36 shows an example of the construction of the

apparztus used to perform the second method. In addition



32, the base station shown in Fig. 36 is furthier equipped wth a packet
copying unit 2206 that copies packets, and is equi pped with an encapsul ati ng
and delivery unit 2205, 5 which delivers the copied packets to other base
stations and perforns the encapsulation that will be described |ater,

i nstead of the abovenent _ioned encapsulating and transmtting unit 2105.
Anong these units, the encapsulating and delivery 10 unit 2205 is
constructed fromthe functional blocks showmn in functional ternms in Fig.
33B. Speci fitaltilye ddres tmncapsulcat thg lande deid viesly AlMiz s220% tonprg ses an
encapsul ating unit 2205A which encapsul ates the data |link transm ssion
control infofbmtibe kagk tdie Phoketowhdn &g .i 36deki Tertde r aayehcps ul at ed
packet delivery unit 2205B which records the total value of the |ength of
the data |iwkthransatksionoxppntgohninfdk féttilost amcpide peokebs pfand he
del i vered packet, expressing the length of the encapsul ated packet that is
obt ai ned by escapsipeddon th rr2entheshdadempineadbléneapysuhat el packet, and
delivers these encapsul ated packets, and a construction judging unit 2205C
whi ch>j udgeswhhah tbéienrapshbatedi pdcketketretoconiser uet gel <omit adms ng dat a
link transm ssion control information in cases where the | ength obtained by
25 subtractiagdt perdfengtsh Oiet hechpadérntdont tehancapddl atedle packetdfrom t he
| engt h of the encapsul ated packet that is 135 recorded in the header of the
del i vered entapsul atedtead of the abovementioned encapsulating and

transmitting unit 2105.
Among these units, the encapsulating and delivery
10 unit 2205 is constructed from the functional blocks shown
- in functional terms- in Fig. 33B. Specifically, the
encapsulating and delivery unit 2205 comprises an
encapsulating unit 22054 which encapsulates the data link

transmission control informetion and the packets that are

1
€3]

delivered, an encapsulated packef dellivery unit 2205B
which records the total value oI the length of the data
link transmission control information and the leﬁgth of
the delivered packet, expressing the length of the
encapsulated packet thzt is obtalned by encapsulation, in
20 the header of each encapsulated packet, and delivers these
encapsulated packets, and a construction Judging unit
2205C which Jjudges that the encapsulated packets are
constructed containing data 1link transmission control
information in cases where the length obtained by
25 subtracting the length of the header of the encapsulated

packet from the length of the ecncapsulated packet that is



packet does not equal the length of the delivered packet recorded in the
header of the delivered packet. Furthernore, the other base station 2212 is
also 5 constructed in the sane manner as the abovenmenti oned base station
2202. Next, the operation of the second nethod will be described. Here, the
description is made, taking an exanple in which a packet with copied
identification 10 information added is delivered fromthe base station 2202
tc the base station 2212. The data link transm ssion control unit 2103 of the
base station 2202 inputs a packet to which identification information has
been added i FEeC¥REIpadketiBofiRatFunPt 182208811 TRI§ RGP EoPFTFY uni t
2206 outputs the input packet t w@ic identification jnformation has been
added to tH%a?kﬁﬁsﬁ??ﬁé???r%ﬁ%ﬁgeF-%, At R eb i TR IRRT pACkRE e hnd
outputs [the copied packet] to the encapsulating and delivery unit 2205. As
is shown in FREOT9¢ LRI $120 heiciids hatitRy dpbl BeredePyclfitt 2205 sets the | P
address of the base station 2202 as the originating IP address in the IP
header part (a) , BHICBRISCERe [Fheadteds B35€hetBadeT %t oS 2249°as t he
destination I P address. Furthernmore, in order to transmt the |IP packet that
i s transnittedtbresteAel BojieR t5aRshMREISatE ok e AP here BaseN&HaP# RS, [the
encapsul ating and delivery unit 2205] sets a nunber that 136 expresses |IP
encapsul at i ont@s1¢Re?pFét-ocol nunber, and

Next, the operation of the second method will be
described. Here, the description is made, taking an
example in which a packet with copied identification

710 information added is delivered from the base station 2202
te the base station 2212.

The data link transmission control unit 2103 ¢f the
base station 2202 inputs a vacket to which ldentification
information has been added into the packet copying unit

15 2206. This packet cepying unit 2206 outputs the input
packet to which identification information has been added
to the transmitter/receiver 5, and also coples the packet
and cutputs [the copied packet] to the encapsulating and
delivery unit 2205. As is shown in Fig. 37, this

20 encapsulating and delivery unit 2205 sets the IP address
of the base station 2202 as the originating IP address in
The IP header part {(a), and sets the IP address of the base
station 2212 as the destination IP address. Furthermore,
in order to transmit the IP packet that is transmitted to

25 the object mobile station to other base stations, |[the

encapsulating and delivery unit 2205] sets a number that
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sets the tctal value of the respective lengths of the IP header part (a) ,
| P packet that is transmtted to the object base station and identification
information as the 5 packet |ength. Then, the IF packet that is to be
transmitted to the object nobile station and the identification information
are input into the IP data part of the |IF header part (a) , thus
constructing the I P packet is to he transmtted to the base station. The IP
packet thus constructed is sent out to the network 1. The | P packet thus
sent out reactEsesshe DEsensEatside224P ¢n boeopdahoeowi thintteer sefnd :
destination |IP address. In the base station 2112, the | P packet that has 15
arrived is iggput e ccatel dechpsub Gty tadne@ll6e Mmgthdnepsie atd ng uni't
2116 perforns processing in accordance wth the flow chart shown in Fig. 35
in the sane hmaxher pastdescri bERl mbovet Eivadt iof atbnsmhétpdottmcatheunber of
the I P header part |located furthest to the outside of the 20 input packet is
identified (@5MHct g st3i)ion Endt héephséicet ibhi snéxanpkeont he tidentifi ed
prot ocol nunber expresses |P encapsulation (i. e., a judgenment of YES is
made G s S5Q@2)ckakccbedohgly, the packet length X1 of the packet transnitted
to the base station is acquired by anal yzing 25 the packet |length of the IP
header part | ocat éthdmy tifhestlP packké Ooebide td beetrathmikPehebderhpart (a)
in Fig. 31) 137 (5503). Next, the packet length X2 of the packet

object moblle station and the identification information

are input into the IP data part of the IP header part (a),
thus constructing the IP packet is to he transmitted to

RO the base station. The IP packet thus constructed is sent
out to the network 1. The IP packet thus sent oﬁt reaches
the base station 2212 1in accordance with the set
destination TP address.

In the base station 2112, the IP packet that has

[~
[

arrived is input into the decapsulating unit 2116. This
decapsvlating unit 2116 performs processing in accordance
with the flow chart shown in Fig. 35 in the same manner
as described above. First of all, the protocol number of
the IP header part located furthest to the outside of the
20 input packet is identified (5501 in Fig. 35). In the ca=e
of this example, the identified protocol number expresses
IP encapsulation (1. e., a Jjudgement of YES is made is
5502),; accordingly, the packet length X1 of the packet
ftransmitted to the base station is acquired by analyzing
25 the packet length of the IP header part located furlthest

to the outside (i. e., the IP header part (a) in Fig. 37)
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transmtted to the object nobile station is acquired by analyzing the |ength
of the second I P header part fromthe outside (i. e., the ID header part (Db)
in Fig. 37) (5504) . 5 Then, in a case where the follow ng equation (4) using
the packet lengths X1 and X2 thus obtained and the length of the |IP header
part located furthest to the outside holds. true e, in a case where a
judgenent of. YES is nade in 5505), it is judged that there is no

identification 10 information, i. e., that only a packet transmtted to the
obj ect base $5aPBon is NEasentthien phekeR dhemagphrtXof athetheP header part (a)
(X1) - (length of IP header |ocated furthest to the outside) _ (X2) ... (4)

15 In this chsensmidtieRr dat &hgacbisfclt moliP chedderiparis gajuisedxbiact ed,
and the follow ng processing is performed [on this packet] as an | P packet
that is to benaiyansyi thed ¢ogthe Hisjhecsenobill EF staudon nE8508xom the
Specifically, the extracted |IP packet that is to be 20 transmtted to the
obj ect nobi | eustaticonii sei npute IRt beeHer HMath [P nkint FagsniB3si 6B58éhtrol unit
2113, and the data |inktransm ssien control described in the abovenentioned
enbodPnent s Theperinranedswi vherespeetfalbl ahiehdg psntatiiPn padker iy thies dat a
link tr.ansm .ssion control unit 2113. 25 On the other hand, in cases where
equation (4)rdokst henglbkdXiraad(XZ thusiabtaspsdwhrdethej bdgetbnefof NOis
_3a made in S505), it is judged that identification

the IP header part located furthest to the outside holds

true (i. e, in a case where a judgement of YES is made in
S508), it is judged that there is no identification
10 information, i. e., that cnly a packet transmitted to the
object base station is present in lhe IP data part of the

IP header part (a).

(X1) — (length of IP header located furthest to the
outside) = (X2) ... (4)

15 In this case, the IP data part of the IP header part
{z2) is extracted, and the following processiné is
performed [on this packet] as zan IP packet that is to be
transmitted to the object mobile station (S508).
Specifically, the extracted IP packet that 1is to be

20 transmitted to the object mobile station is input inte the
data link Transmission control unit 23113, and the data
link transmission control described in the abovementioned
embodiments is performed with respect to the input IP
packet in this data link transmission control unit 2il13.

25 On the other hand, in cases where equation {4) does

not hold true (i. e., in cases where a judgement of NO is



information is present, and the follow ng processing is perfornmed (5506).
information with a length of X2 fromthe head of the IP data part

this case,

of the TP header 5 part (a)

in

is separated and extracted as the | P packet that

is to be transmtted to the object nobile station, and the renainder of, the

| P data part of the IP header part (a)
identification informtion.

is separated and extracted as
The identification infornati on and the extracted

| P 10 packet that is to be transmtted to the object nobile station are

i nput into theddatanl i BkUxrlansmiissi b condged Ghistt 21Bntantl chelieata |ink

transm ssion control described in the abovenenti oned enbodi ments is

per f or med

i Infhrsagaea Lsnkresaddm sidiheofialdloiiiy PIaG:asing ife

1.5

input I'P packet and identification information. Here, the cases of |IF packets
with the twopdrfpemedt (S2ohst r det Tohs ehoiwn Lng Ringst 1 34 veid: 371 seyeh

respectively described as packets transmtted cr delivered to the base
Howevé: , Thymuthaghehe abthod HesdztdadlabbovE, t29 IP heagessible to
di stingui sh cases in which packets that are to he transmtted or delivered

stations.

froma certaparbase) st Stareratedant d9kdse dtea mensheohfapackatytiata |ink

transm ssion control information, cases in which such packets contain data
| i nk transmi $8iloh beoftapEm2S et bpnel ¢ orb e aehiiP packétiophatndsthe be

transmtted to the object nobile station, and cases in which such packets
| 30 contai n penginAderFopatket Ithgieta Pard B thlensiA thearien naet (2)

15

20

25

1s separated and extracted as identification information.
The identification information and the extracted IP
vacket that is to be transmitted to the object mobile
station are input into the data link transmission control
unit 2113, and the data link +fransmission contrecl
described in the abovementioned embodiments is performed
in this data link transmiséion control unit 2113 using the
input IP packet and identification information.

Here, the cases of IP packets with the two different
censtructions shown in Figs. 34 and 37 were respectively
described as packets transmitted or delivered to the base
stations. However, by using the method described above,
it 1s possible to distinguish cases in which packets that
are to be transmitted or delivered from a certain base
station to other base stations contzin only data link
transmission control information, cases in which such
packets contain data link transmission control

information and an IP packet that is to be transmitted to

the object mobile station, and cases in which such packets
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obj ect nobile station. Accordingly, control can be snmoothly perforned on the
basis of the data link transm ssion control information and identification
5 information. According to the present invention, as described above, the
base station executing the data |link transm ssion control conprising the
automatic repeat request control is changed over to another according to 10
novenment of the nobile station, whereby it becones feasible to suppress
increase of the transm ssion delay tinme and to increase the throughput from
t hat before. cEnéain nileahakse pstcitdtonhpdr f or bd Are ttherdatid Hachkot thasni ssi on
control conprising the autonmatic repeat request control 15 is chanced over to
anot her, theobaggentiiabldat &ldtnkont randnigsiidngdcont rodnt nd or meri ohei s
transferred to a new base station and the new base station succeeds to the
oper ati on t osperftddm r perdiosmessi om ofthenl papackers okhebl deks wilthéut an
acknow edgnent of arrival, whereby 20 degradation of throughput can be
avoi ded. Acctrdisgliss itthe measertl | nvamimat, ieachebdseldsthtfonastones
packets, whereby it becones feasible to decrease the delay tine of
.retransni ssitohoandtilvey.ease of the traffic in the network between base
stations. It is 25 also feasible to perform snooth packet transm ssion even
dur.inc handover. a40oadéoditry tioe t hrepertennviemidmri,ores i Actheibade
above, the base station  executing Lthe data 1link
transmissicn control comprising the automatic repeat
request control is changed over to another according to
10 movement of the mobile station, whereby it becomes
feasible to suppress increase of the transmission delay
time and to increase the throughput from that before. Even
1f the base statien performing the data link transmission
control comprising the automatic repeat request contrel
15 is changed over to another, the sequential data link
transmission control information is transferred to a new
base station zand the new base station succeeds to the
operation te perform retransmission of only packets or
blocks without an acknowledgment of arrival, whereby
20 degradation of throughput can be avoided.

According toc the present 1nvention, each bhase
station stores packets, whereby 1t becomes feasible to
decrease the delay time of retransmission and increase of
the traffic in the network between base stations. It is

25 also feasible to perform smooth packet transmission even

during handover.
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where the nobile station exists in a range at or bel ow predeterm ned
reception | evel where handover is to be nade, identical packets are
transmtted froma plurality of base 5 stations and the base stations are
switched when the nobile station | eaves the foregoing range, whereby the
time for the handover control is elimnated while realizing execution of the
handover control at the base station closest to the nobile station, and
whereby the 10 delay of retransm ssion is reduced, which can realize nore
efficient data link transmssion. 191 WHAT IS CLAIMED IS: 1. A data |ink
transm ssi on cont rdFCABERBE OTC Perf BrRiISHH [dat ¢ hkCRr aA8nitdss oBaésnt r ol
conprising automatic repeat request control for 5 transm ssion/reception of
a packet betvWB&hcaTthsbiod 1l attvhiandeAlphar &R By IR Basee statP8hsy wherein
a first base station stores and nmakes a copy of packet in which

i denti fi cat i BReHALEridRiesnT S peRTLPnge v ¢ he'fck BENKRY Bebh HIBedn @8 packet
addressed to said 10 nobile station, wherein said first base station

del i vers sai ddepiékel ropyets aredaendTidde s farmon Piwherlel Y di Hasecond base
station stores said delivered packet copy, and 15 wherein one or nore base
stati®ns conpEpSiagssa fhestharsesEehiPBA tahsAVLLEBedainabiRe station

t he
mobile statlon leaves the foregoing range, whereby the

time for the handover control 1s eliminated while
realilizing execution of the handover control at the base
station closest to the mobile station, and whereby the
10 delay of retransmission is reduced, which can realize more

efficient data link transmission.
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packet acconpanied by said identification information, or said defiveréed:
packet copy. 2. A data link transm ssion control nethod of 20 performng
data link transm ssion control conprising autonatic repeat request control
for transmi ssion /reception of a packet between a nobile station and a
plurality of base stations, wherein a first base station adds to a packet 25
addressed to said nobile station, identification information for specifying
sai d packet, 142 wherein said first base station stores the packet

acconpani ed b% sgid identification information, and nakes a copy of said
packet, wh i ! - e station delivers said 5 packet copy to a
second base stati.on, rein_said second, base station.stores sai del i vered
Dacket copy, and Mherki HebRe ot CUHELS STaP | GRS TSRS aFd 11 o1
base station transmt %o sai.d nnbéle station the 10 .packet acconpani ed by
sai d i dent iBSHREHHY nfOF faditd ToP RIS HRPi YEPE Pack¥TPELPY193. The data

i nk transniﬁgioq:control neth%d according to Claink} ]yhereig sai d base
stations pea}”f P 1 Qe etiﬁspggi d pack%‘?q% he baSP&%Pla tinedb?f of 15 a

times for sald fackelsn ARG 0803 PRCkel @l 108 D88)S LM ndpfipt! T1cation
station and a plurality of base stations,
wherein a first base station stores and makes a copy
of packet in which identification information specifying
the packet has been added to packet addressed to said
iO mobile station,
wherein said first base station delivers said
packet copy to a second base station,
wherein said second base station stores said
delivered packet copy, and
15 wherein one or more base stations comprising said
first base station transmit to said mobile station the
packet accompanied by said identification information,
or said delivered packet copy.
2. A data link transmission control method of
20 ‘performing data link transmission control comprising
automatic repeat request control for
transmission/reception of a packet between a mobile
station and a plurality of base stations,
wherein a first base station adds to a packet
25 addressed to said mobile station, identification

information for specifying said packet,
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that a packet identical with said packet has arrived at said nobile station;
or, on the basis of a notification of identification 20 information for
speC|fy|ng a packet to be deleted, deleting the packet corresponding to said
i dentification information. 4. The data |ink transnission control nethod
according to Caim3, wherein when said first base station 25 notifies said
second base station of said identification information for specifying the
packet to be deleted, 143 said first base station enploys one or a

conbi nati on of two or nore nethods sel ected froma first thod of providing
a notification of ldentléi at i.on |nf r t|on ever i cket is
del eted, a seconcf”%e net hot ¢ %r%svﬁ W T &a o|roen thh %‘l cation

i nfor mat | on géos]agﬁsgst Sip! ebed | a5 nil.{'ffcgﬁfgﬁ R At di%aSe&%d a third

met hod of, upo ron-of "a speC| i ¢~ packe ernlne on a

predetermn]gglk %OB#ogkdgggdangk%Llcatlon of identification information
t

10 of said pac e ransm ssi on control nethod according to

Caim1l, wherein L f21 4 fiid shfggieo?]itse&m%?atégﬁela/eelsl‘e?];gqlégg_td fromsaid

nobil e station that a new ase s e desi ed as

packegt - del i §Ef@t %€§seos£a eQQn sgégefg£§£%gﬂse station makes a copy of the

packet acc anled sard entification or fmati on
wherein said second base station stores said

delivered packet copy, and
wherein onevor more base stations comprising said
first base station transmit to said mobile station the
iO packet accompanied by said identification information,
or said delivered packet copy.
3. The data 1link transmission control method
according to Claim 1, wherein said base stations perform:
deleting said packet on the basis of a timeout of
15 a timer for said packet;
deleting said packet on the basis of a notification
that a packet identical with said packet has arrived at
said mobile station; or,
on the basis of a notification of identification
20 information for specifying a packet to be deleted,
deleting the packet corresponding to said identification
information.
4, The data link transmission control method
according to Claim 3, wherein when said first base station
25 notifies said second base station of said identification

information for specifying the packet to be deleted,
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copy to
hod 20
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e transm ssron request fromthe station
information of a packet deleted last in a predetermined

time, and a third method of, upon deletion of a specific
packet determined based on a predetermined rule,
providing a notification of identification information
of said packet.

5. The data link transmission control method
according toClaim 1, wherein when said first base station
receives a request from said mobile station that a new
base station should be designated as a packet-delivered
base station, said first base station makes a copy of the
packet accompanied by said identification information
under storage at said first base station, and

delivers the packet copy to said new base station.

6. The data link transmission control method
according to Claim 1, wherein when said second base
station receives a request from said mobile station that
the second base station should be excluded from
packet-delivered base stations, the second base station
deletes the packet copy addressed to said mobile station
under storage at the second base station.

7. The data link transmission control method
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while storing a plurality of packets addressed to said nobile station, said
base stations transmt the packets to the nobile station and notify the
hobil e station of 20 storage of the plurality of packets addressed to the
nobil e station. 9. The data link transm ssion control nmethod according to
Claim1, wherein when said nobile station changes a base station desired to
transmt a packet 25 addressed to said nobile station itself, said nobile
station notifies an original base 145 station before the change of

di scontinuation of subsequent transm ssion and sends .to a new.base station
after the CRERGESIRIERLAEN or VRPZRIM CAFDF M ALPSEIRASS SdardS%ed to sai d
nobile station. itself . gnd 5 identification.informatjon of the first packet of
& tr anam (7ol i GRS BRES HEA B 14 A h RSt a5GnE FGIE 18Enod
according to Caim1, wherein said ile,statio nmeasur es _recei ving

a1 i oo oreSPOREl Bnd T Ba HART 1898E 3R PG 1 O BagbDLis: | ons,
wherein said ngbile stat'og selects a first base station desired to transmt
a packet adtit®E5®Yrt & d°2/6bi TP 5T oF S efit P tafstle]d:aoii‘llcflheo ecei vi ng

it for th tive b tati .and_15, wher ei i d robi |
Stat Pon' sentEoRATEHESEER o EkPEnEn: L8 808P < BReFANER auar cssed Lo sai o

mobi | e wherein after reception of the notification, the
mobile station selects one base station out of the base
stations having provided the notification and issues a
request for transmission of the packet to said base
10 station, and

wherein the base station receiving the request
transmits the packet.

8. The data link transmission control method
according to Claim 7, wherein when said first base station,

15 said second base station, or both of said base stations
receive the transmission request from the mobile station
while storing a plurality of packets addressed to said
mobile station, said base stations transmit the packets
to the mobile station and notify the mobile station of

20 storage of the plurality of packets addressed to the
mobile station.

9. The data link transmission control method
according to Claim 1, wherein when said mobile station
changes a base station desired to transmit a packet

25 addressed to said mobile station itself,

said mobile station notifies an original base
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station itself, to the first base station thus selected. 11. The data link
transm ssion control nmethod according to aim1l, wherein said nobile
station 20 neasures receiving qualities of signals transmtted from a
plurality of base stations, wherein said nobile station selects a first base
station desired to transmt a packet addressed to said nobile station
itself, based on the receiving qualities 25 for the respective base
stations, wherein said nobile station notifies the first base 146 station
thus selected, of the receivipng qualities for éhe respecti ve base stations,
wherei n, baSEHtHI"t HReFRES] vFHg ql‘f%qnﬁees Of%r LSO ERPRELPYe Bise stati ons,
said first base station 5 determ nes_for each of the other base stations
whether a pRORERTIERb e KIS SHOR FohA (FRAGS ik 2EH BESEI SHAFOM o be
transmtted fo said bile station wherein said firgst basE tation
i % & Racke}

orovi des 1 HEEET 1% ABABECyr AnERAREF bt VharsAT T $5LQH U % RASKED resul t of
base.stati On?’r 12. The d%& i nk .t ransm ssi on

t he det i i th th )
coﬁt rgl e:rgaf'ln%%“lg%%%%?dﬁé ?(?a%lrdai mMPP ke r ePr AHER saitds | e@8fat i on
i i denti . kets.f ti tati i bi
o art or er T L DR FE ) iheoTaAaTy oF e he o PEEk L BBkes B o Tont a1 i nk

transim ssi oy contral gephod.

10. The data 1link transmission control method
according to Claim 1, wherein said mobile station
measures receiving qualities of signals transmitted from

iO a plurality of base stations,

wherein said mobile station selects a first base
station desired to transmit a packet addressed to said
mobile station itself, based on the receiving qualities
for the respective base stations, and

15 wherein said mobile station sends a request for
transmission of the packet addressed to said mobile
station itself, to the first base station thus selected.

11. The data link transmission control method
according to Claim 1, wherein said mobile station

20 measures receiving qualities of signals transmitted from
a plurality of base stations,

wherein said mobile station selects a first base
station desired to transmit a packet addressed to said
mobile station itself, based on the receiving qualities

25 for the respective base statiomns,

wherein said mobile station notifies the first base
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according to Caim1, wherein said nobile station neasures receiving
qualities of signals transmtted from a plurality of base stations, and 20
wherein, based on the receiving qualities for the respective base stations,
said nobile station or each base station sends a request for a transition of
a comunication state to a base station desired to make the transition of
t he communi cation state into another 25 conmunication state. 14. The data

| ink transm ssion control nmethod 147 according to Claim 13, wherein said
communi cati on states conPrise: a first state,in which no packet

transni ssi Si3eApthgs FelegkelehinerbeerlviBh IR 1 ¢ fiaetBRation; a
second state in whjch a packet addressed to said nobile station is provided
with identi?Q§Rﬁq?ﬁVei?ﬁ%%rﬁﬁq5ﬁ99§w speci fying said packet and in which the
packet acconpaniggng the identification informatiqn .can _10 be.transmtted
to the mobile st iy PRSFG QRARE MG/ CH S 9 etdrEs8Bddt o said

nobil e station is provided with identificatjo i nfoymation for specifying

Sai 0 packetCSPITTH s ARl AT pScRd  ALESTpaRRSe by:EhEos
o0 Ao AL LT 00, AR BECkSle £ORY, L oSSl 8L o BRS, 1 pocke
a packet to be delivered from the first base station is

to be transmitted to said mobile station, and

wherein said first ©base station provides

instructions of transmission operation based on the
10 result of the determination, to the other base stations.

12. The data link transmission control method
according to Claim 1, wherein when said mobile station
receives identical packets from respective base stations,
said mobile station performs diversity reception of the

15 packets.

13. The data link transmission control method
according to Claim 1, wherein said mobile station
measures receiving qualities of signals transmitted from
a plurality of base stations, and

20 wherein, based on the receiving qualities for the
respective base stations, said mobile station or each
base station éends a request for a transition of a
communication state to a base station desired to make the
transition of the communication state into another
25 communication state.

14. The data link transmission control method
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transmtted; and a fourth state in which the packet copy is received

base station working in said third state and in

froma

20 whi ch the packet copy can

be transmtted to the nobile station. 15. The data |link transm ssion control

met hod according to claiml1, wherein said first base station

said identification information and the 25 packets that are delivered,
records the total value of the length of said identification information and
the 148 length of the delivered packet, which expresses the Ilength of the
encapsul at ed packet obtained b encapsul ation, in the header of each

encapsul at &f
5 where the length obtained by subtracting the | ength of
encapsul at EPPRIAER* from the | engt h of
recorded in the header, of the delivered encapsul ated packet is not equal
the length of tRe defi%8Fed pSktREE thattis M
del i vered packet,w%qﬂggf t hat f{he ,encapsule%ed packets are constructed
BTty edr 9ibhi F8 OFmhif®at8n system

cont ai ni ng
conpri sing
confl gur ed

10

15

20

25

R P Prat £0F 3TE6.

bile station and a plurality of base stations and

t he header
t he encapsul ated packet that

15

encapsul at es

GRHKtg toahba B } Yerd anfdde sadtapeNarégapaoRess2t8fd, in cases

of the

is

to

ed PR t heP3BKkBEader of the

a.
map 3 hAPnsni ssi on/ reception of information through a packet
and performdata |ink

a second state in which a packet addressed to said
mobile station is provided with identification
information for specifying said packet and in which the
packet accompanied by the identification information can
be transmitted to the mobile station;

a third state in which a packet addressed to said
mobile station is provided with identification
information for specifying said packet, a copy is made
from the packet accompanied by the identification
information, the packet copy is delivered, and the packet
accompanied by the identification information can be
transmitted; and

a fourth state in which the packet copy is received
from a base station working in said third state and in
which the packet copy can be transmitted to the mobile
station.

15. The data link transmission control method
according to claim 1, wherein said first base station
encapsulates said identification information and the
packets that are delivered, records the total value of

the length of said identification information and the

148



transm ssion control conprising automatic repeat request control, wherein
each said base station conprises: 20 copying neans for naking a copy of
‘packet in which identification information specifying the packet has been
added to packet addressed to said nobi.le station; delivering neans for
delivering the packet copy to another base station; 25 storing nmeans for
storing the packet acconpanied by said identification information at said
base station 149 of its own or a packet delivered from another base
station; and transmtting neans for transmtting the packet acconpanied by
sai d i dent i¥argth oafi rifher ndel bvieveds dag ked: ,devhveh e@xpasicstes otBai d nobil e
station. 17. A nobile comrunication systemconprising a nobile station and a
plurality dfensde seéti driwe aneincapatilgtedd tra@ket or wbitedmed ssbwn/ recepti on
of information through a packet and performdata |ink 10 transm ssion

control corgidansigl ahit@atnct hepeadaregienich engapsh lakedr paekebeh sai d base
station conprises: identification information adding neans for adding to a
packet addreaxhetetiyens dhesis leneaprgdybated spaefeetsf i apdi ohni aasednati on for
speci fying said packet; copying neans for nmaking a copy of said packet
5 where the length obtained by subtracting the length of
the header of the encapsulated packet from the length of
the encapsulated packet that is recorded in the header
of the delivered encapsulated packet is not equal to the
length of the delivered packet that is recorded in the
‘1b header of the delivered packet, judges that the
encapsulated packets are constructed <containing
identification information.
16. A mobile communication system comprising a
mobile station and a plurality of base stations and
15 configured to perform transmission/reception of
information through a packet and perform data 1link
transmission control comprising automatic repeat request
control,
wherein each said base station comprises:
20 copying means for making a copy of packet in which
identification information specifying the packet has
been added to packet addressed to said mobile station;
delivering means for delivering the packet copy to
another base station;

25 storing means for storing the packet accompanied

by said identification information at said base station
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acconpani ed by said identification information; delivering neans for
delivering the packet copy to another base station; 20 storing neans for
'storing the packet acconpanied by said identification information at said
base station of its own or a packet delivered from another base station;
and transmtting neans for transmtting the packet 25 acconpanied by said
identification information or said delivered packet to said nobile station.
150 18. The nobile comunication system according to Caim 16, wherein said
base station further conprises: deleting means for deleting said packet
stored by ofai dtst oWmgeRe@nsPaskab, dedviestid ef EeRmaNtd8onPa§st em
according to C aim 18, wherein said base station further conprises: deleted
packet notiStatiPead for notifying another base station of the
identification information of said packet to be deleted, by either one
method or a 10 derismbtitomof medpsorfafrerapindlising ddtedreebata first

nmet hod of, every tine the base station del etes a packet, providing a

notifi cati ACAMRAELEY N | T3 EhtINt I IR PR T o EPTPAELER| @FeB@phcket, a
second nethod of providing a notjificatjon of identification information 15
of & packetdeielwaray |RAGKEe &0 prebRiRerd RSt RO and a third nethod of,

upon del etion of a specific packet X . L
7. A mobile communication system comprising a

mobile station and a plurality of base stations and
configured to perform transmission/reception of
information through a packet and perform data 1link

.iO transmission control comprising automatic repeat request
control,

wherein each said base station comprises:
identification information adding means for adding
to a packet addressed to said mobile station,

15 identification information for specifying said packet;

copying means for making a copy of said packet
accompanied by said identification information;

delivering means for delivering the packet copy to
another base station;

20 storing means for storing the packet accompanied
by said identification information at said base station
of its own or a packet delivered from another base
station; and

transmitting means for transmitting the packet
25 accompanied by said identification information or said

delivered packet to said mobile station.
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determ ned based on a predetermned rule, providing a notification of

i dentification information of said packet. 20 20. The nobil e comruni cation
‘'system according to Cl aim 16, wherein said base station further conprises:
packet retransm tting nmeans for, upon reception of a request for

retransm ssion of a packet fromsaid nobile station, retransmtting the
packet in response to the 25 request. 21. The nobile comruni cation system
according to 151 Caim 16, wherein said base station further conprises
storage notifying means for, uypon reception and storage of_ .a packet
addressed to sai glarmbfrlhé’ E‘Pléhl'ruLSn,cog“é‘HB' Rgtd oM S¥ PERPTARFERTG &St or age of
the packet to the nobile 5 statiqon, whereipn said transmtting neans
transmits thePiPatketvierehR 1RASE 7 FHHIPR #‘é%’b]éﬁgecf’ﬁpélg&?dest from
the nmobil e statiop,, and wherein said bile statjon further conprises: 10

sel ecting neans f6Letidh Meadshfiodn g etHEd fadid Paskedn Stoded-P¥ng one base

station out of base . stations sending the notification; and transm ssion
request medtitd oit¥EtRA MF3PFequest for transmission of the packet to the

base station 15 sel ec&led. %2 The nobi.l e, comruni cati on syst.em according to
5 19, "The mobile communication system according to

Claim 18, wherein said base station further comprises:
deleted packet notifying means for notifying
another base station of the identification information
of said packet to be deleted, by either one method or a
10 combination of two or more methods selected from a first
method of, every time the base station deletes a packet,
providing a notification of the identification
information of the deleted packet, a second method of
providing a notification of identification information
15 of a packet deleted last in a predetermined time, and a
third methqd of, upon deletion of a specific packet
determined based on a predetermined rule, providing a
notification of identification information of said

packet.
20 20. The mobile communication system according to
Claim 16, wherein said base station further comprises:
packet retransmitting“means for, upon reception of
a request for retransmission of a packet from said mobile
station, retransmitting the packet in response to the

25 request.

21. The mobile communication system according to
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Claim 21, wherein said base station further conprises: notification control
means perform ng such control that, when receiving a transm ssion request
fromthe 20 nobile station while storing a plurality of packets addressed
to said nobile station, said notification control neans makes said
transmtting neans transmt the packets to the nobile station and nakes said
storage notifying nmeans send a notification of storage of the 25 plurality
of packets addressed to the nobile station, thereto. 152 23. The nobile
comuni cati on system according to C aim116, wherein said nobile station
further codﬁf?ﬁ%sigchﬂﬁﬁﬁeﬁBc ?F&nQﬁﬁﬁf%FQE}QR%é%r?%?F GABRTLAES nobil e
station changes a base, station desired to transmt , 5 a packet addressed to
sai d nobi | S REATSTGTSEY 119 WP UFp iRk BROE SEAERSHORs BRI AEOR2ABL I {1 cat i on

of discontipuation of subsequent transm ssi.qn t he origi.nal base station
bef or e the‘%ﬁéh&?é%ﬁf:ﬂﬁ#%%? G 'U%ﬁglﬁkwpgégg §£3%F8H'aFFgFlpﬂeachange, a

request for_10.1ransm ssi of acket ressed to said nobjle station of
its own and‘?ﬁbﬁﬂ???%‘?ﬁli%ﬁ%}}ﬁ os'racrfg'ie}%% Od"?(%?’ﬁepFF t tﬁaEE@t mBFliet ransnitted
objegt. 24. The, nobil e comuni cati on system according to Claim 16, wherein

sai d> nobi | ¥t Tdn furt her conprises: 15 neasuring neans for measuring

recei vin ualities of. signals transmitited froma plurality of. pbase stations;
949 éiereln %ald Eransm1££lng meansptransml s tge '

packet to the mobile station in response to a request from
the mobile station, and
wherein said mobile station further comprises:
10 selecting means for, upon reception of the
notification, selecting one base station out of base
stations sending the notification; and
transmission request means for sending a request
for transmission of the packet to the base station
15 selected.
22. The mobile communication system according to
Claim 21, wherein said base station further comprises:
notification control means performing such control
that, when receiving a transmission request from the
20 mobile station while storing a plurality of packets
addressed to said mobile station, said notification
control means makes said transmitting means transmit the
packets to the mobile station and makes said storage
notifying means send a notification of storage of the
25 plurality of packets addressed to the mobile station,

thereto.
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selecting neans for selecting a first base station desired to transmt a
packet addressed to said nobile station of its own, based on the receiving
qualities for 20 the respective base stations; and transm ssion request
means for sending a request for transm ssion of a packet addressed to said
nmobile station of its own to the first base station selected. 25. The nobile
communi cation system according to 25 Claim 16, wherein said nobile station
further conprises: neasuring neans for measuring receiving qualities 153 of
signals transmtted froma plurality of base stations; selecting nmeans for
sel ecting a first?basdh& BoPdd CESMURICE O SHSEeR pEErEdddtEssed to said
mobile station of its own, based on,#he receiving qualities for 5 the
respect i ve PE3EM SOt MHREL1BNEAL EJRPRA 1Y SFRRIAD) fHGfCi%Fﬁ REMREATSSFor noti fying
the first base station selected of the_receivin gualities for _the
respective base SRRTHNsOCEATIARerRPh! SEFAIpIES agPanWﬂ?%th@bnprises: 10
det erm ni ng s for,, when the base station of its wn is selected as said
first base BPBYISFEAfdt RAAPASS T 0P ek broBIRT LB R FERPERS twhet her a
packet to be de|ivered fromihe base stati.qn of its own is_to be
tran3nitted®tBAE&FH RS%HQ§§5QH?Qwﬁab§s@8 o etﬁ??ﬁ??%ﬂ%ﬁ%?%%'qﬁglities f or

said respective base stations;. and } . .
P anogier EEbase station, sending a notification of

discontinuation of subsequent transmission to the
original base station before the change and sending to
the new base station after the change, a request for
.1‘0 transmission of a packet addressed to said mobile station
of its own and identification information of the first
packet of a transmitted object.
24. The mobile communication system according to
Claim 16, wherein said mobile station further comprises:
15 measuring means for measuring receiving qualities
of signals transmitted from a plurality of base stations;
selecting means for selecting a first base station
desired to transmit a packet addressed to said mobile
station of its own, based on the receiving qualities for
20 the respective base stations; and
transmission request means for sending a request
for transmission of a packet addressed to said mobile
station of its own to the first base station selected.
25, The mobile communication system according to
25 Claim 16, wherein said mobile station further comprises:

measuring means for measuring receiving qualities
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instructing means for providing instructions of transm ssion operation based
on the result of the determnation, to the other base stations. 20 26. The
‘mobi | e communi cation systemaccording to C aim 16, wherein said nobile
station further conprises: diversity reception nmeans for, upon reception of
i dentical packets fromrespective base stations, performng diversity
reception of the packets. 25 27. The nobil e comruni cati on system according to
Claim 16, wherein said nobile station further conprises: 154 neasuring nmeans
for neasuricﬁrE r.ecei w&g} qual iti es of S|gnal transmitted froma plurality of
base stati dis S1GBAILSi bhaReAnE * P rE Thik Pyt &r 8L F¥i Oh PAE6UE R R /AF ¢h

communi cation state each base station [s out of luralit

predet er ni ned coMRIRCHMDACENS E9T B g%‘atbﬂgﬁéflrré‘éég@?ﬁgsﬁﬁgwpl es for the
respective dbase tations; and state trans t| on request rr(gans f r sending a
request for9eS15efhst?i bhabFMat cBnRARKELt i aay ‘Bﬁgé Station

desired to make, thqf[ranleo of the conmmuni catlon sta i.nt o_anot her state,

based on t HEFATEIUAE SF5{ RERRISFDIPT 38 FRECHIHM%TILE ﬁfeéa‘f'?’én system

according t Cl aim 27, erein s d I urality of predeterm ned 15
ni cat i Skt in ich no packet transm ssion
Comini ot e SRR BERT iR E e | wnlch no pack s

/receptlon s Car%é%ié%ﬁgtéhéilty notifying means for notifying

the first base station selected of the receiving
gualities for the respective base stations, and
wherein said base station further comprises:

710 determining means for, when the base station of its
own is selected as said first base station, determining
for each of other base stations whether a packet to be
delivered from the base station of its own is to be
transmitted to said mobile station, based on the

15 receiving qualities for said respective base stations;
and

instructing means for providing instructions of
transmission operation based on the result of the
determination, to the other base stations.

20 26. The mobile communication system according to
Claim 16, wherein said mobile station further comprises:

diversity reception means for, upon reception of
identical packets from respective base stations,
performing diversity reception of the packets.

25 27. The mobile communication system according to

Claim 16, wherein said mobile station further comprises:
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the nobile station; a second state in which a packet addressed to said
nobile station is provided with identification information for specifying
sai d packet 20 and in which the packet acconpanied by the identification
information can be transmtted to the nobile station; a third state in which
a packet addressed to said nobile station is provided with identification
information for specifying said packet, a copy is nmade fromthe packet 25
acconpani ed by the identification information, the packet copy is delivered,
and t he packet acconpanjied b 155 the identificati.on inforggti,on can be
transmtted; and m%\ar‘q’)%%??l ‘%‘%/aﬁ% i REESH RS pEEREYVIOFH PP te€Si ved from a
base station_worKi in said third state.and.i.n which th acket copy can be
Cransm 1 edof & 1A b PPE LA et an FBLERELIDH! £ & HASFARPLIErEH oyot em
according to claim16, wherein_said delivering neans copprise. encapsul ating
means for encaps1eS PR AFRS ESHtT?]f%%?i%ﬂeF%?&PH’a?]P‘BH a]rfhwgﬁgipackets t hat
are delivered, encapsul ated acketth Lveri neans .for 10 recording the
total val uec%lf'm'tlﬂécf‘gﬁﬁf]h ) afg i §2C deRtFF csar%%Jnor? nfSr nBEForPand the 1 ength
of tpe packei tga{: i s del i%e%ed . whi.ch exgressgs thetl ﬁn t h_of tdhe

encapsul at A PpEEkELY oBt AP HREE by BhESsEPRFPBAC AT AOPhE FAhERde PASF % ach

encapsul at ed_packet . and delivering these 15 capsul at ed. packets, and
constructi o?lnj 3‘3‘& nﬁeﬁ%é‘ﬁ%ngt hqa"%a]jlgt ‘gst%é)tr t eeenrceasr?seucfetaJt‘g% 2ERets are

const ruct edstations; and

state transition request means for sending a
request for a transition of a communication state to a
10 base station desired to make the transition of the
communication state into another state, based on the

result of the decision.
28. The mobile communication system according to
Claim 27, wherein said plurality of predetermined
15 communication states comprise: a first state in which no
packet transmission/reception is carried out to or from
the mobile station; a second state in which a packet
addressed to said mobile station is provided with
identification information for specifying said packet
20 and in which the packet accompanied by the identification
information can be transmitted to the mobile station; a
third state in which a packet addressed to said mobile
station is provided with identification information for
specifying said packet, a copy is made from the packet
25 accompanied by the identification information, the

packet copy is delivered, and the packet accompanied by
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claim 16, wherein said delivering means comprise
encapsulating means for encapsulating said
identification information and the packets that are
delivered, encapsulated packet delivering means for
recording the total value of the 1length of said
identification information and the length of the packet
that is delivered, which expresses the length of the
encapsulated packet obtained by encapsulation, in the
header of each encapsulated packet, and delivering these
encapsulated packets, and construction judging means
that judge that the encapsulated packets are constructed
containing identification information in cases where the
length obtained by subtracting the length of the header
of the encapsulated packet from the 1length of the
encapsulated packet that is recorded in the header of the
delivered encapsulated packet is not equal to the length
of the delivered packet that is recorded in the header
of the delivered packet.

30. A base station, together with a mobile station,
making up a mobile communication system configured to

perform transmission/reception of information through a
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31. A base station, together with a nobile station, mnaking up a nobile
communi cation systemconfigured to performtransm ssion/reception of
information through a 20 packet and performdata |ink transm ssion control
conprising automatic repeat request control, said nobile conmunication
system conprising a plurality of base stations, said base station
conprising: 25 identification information adding neans for adding to a
packet addressed to said nobile station, 157 identification information for
speci fying said packet; copying nmeans for nmaking a copy of the packet
acconpani ed_by, said identification. infqrmation;, del.ivering neans.for

del i vering R k%gcﬁgrgcgﬁf%?meS%%Eﬁhgﬁg%ésgrgpﬁpﬁgﬁfogtofpﬁ t8dans for
storing the_packet.accaonpani.ed said identification information at the
base stati o%gm%P&f’%%go%@oé'h%Jac f)‘%é? & ﬁgﬂng%e%olf?%%?ar?oatlhepo 4d& station:
and 10 transmttin ans for, tranpsmtting the stored. . packets to said nobile
Station.  32ommin PeaRRERS el COBMPhe S TR0, Rr6aTisbTEE " BabRor s ng.
deterniningsqg_ﬂgn;or, when the nobile station 15 configured to select a
first base é%a ron tesired to transmt a packet addressed to the nobile

statgon, based said base station comprising:

copying means for making a copy of packet in which
identification information specifying the packet has
been added to packet addressed to said mobile station;

delivering means for delivering the packet copy to

10 another base station;

storing means for storing the packet accompanied
by said identification information at the base station
of its own and a packet delivered from another base
station; and

15 transmitting means for transmitting the stored
packets to said mobile station.

31. A base station, together with a mobile station,
making up a mobile communication system configured to
perform transmission/receptiqn of information through a

20 packet and perform data 1link transmission control
comprising automatic repeat request control, said mobile
communication system comprising a plurality of base
stations,

said base station comprising:

25 identification information adding means for adding

to a packet addressed to said mobile station,
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on receiving qualities of signals transmtted froma plurality of base
stations, and notify the first base station of the receiving qualities for
the respective 20 base stations, selects the base station of its own as said
first base station, determning for each of other base stations whether a
packet to be delivered fromthe base station of its own is to be transmtted
to said nobile station, based on the receiving qualities for said 25
respective base stations; and instructing neans for providing instructions of
158 transm ssion, gperation based on the result of the determnation, to the
ot her base s#&RtbhicaszonThRignEatirht £6R SPE6AAYAG St §2¢CaPRFSE6E T wherein
sai d delivering neans,conﬁrise encapsukating 5 neans_for encaasulating sai d
i dentification i rfRYERT of€BRE (1RF pARKEPS thatOBY e Odel FRRr BAkEfcapsul at ed
packet delivering peans for,recording.the total value,of the I|ength of said
i dent i fi cat FORCTRFRI AL PHNSEHY ¢ %nFéﬁbFﬁtlBP tRECpREkEP ¥ hat is delivered,

whi ch expresses t 10 |l ength of the encapsul.ated packet obtai ned by

encapsul ation, i rf;]‘?e]rfev Me&ANS 2% gﬁiég?ﬁﬁ&ﬁeﬁhg&@?t CORY &8 i vering

t hes encapsula%ed ackets, and construction judging neans that judge that
FReF o

t he 2encapsf@ 2Rt 34FE°Rbnst ruct ed containing 15 identification

nformation in cases, where Lhe Lenalh, obtal ped, by, sublragting,the | ength of

by said identification information at the base station
of its own and a packet delivered from another base
station; and
710 transmitting means for transmitting the stored
packets to said mobile station.
32. The base station according to Claim 30, further
comprising:
determining means for, when the mobile station
15 configured to select a first base station desired to
transmit a packet addressed to the mobile station, based
on receiving qualities of signals transmitted from a
plurality of base stations, and notify the first base
station of the receiving qualities for the respective
20 base stations, selects the base station of its own as said
first base station, determining for each of other base
stations whether a packet to be delivered from the base
station of its own is to be transmitted to said mobile
station, based on the receiving qualities for said
25 respective base stations; and

instructing means for providing instructions of
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encapsul at ed packet fromthe I ength of the encapsul ated packet that is
recorded in the header of the delivered encapsul ated packet is not equal to

the length of the 20 delivered packet that

‘del i vered packet. 34. A nobile station, together with a plurality
maki ng up a nobile comunication system configured to perform
transm ssion/reception of 25 information through a packet and perform data
link transm ssion control conprising automatic repeat request 159 control,

stations,

said nobile station conprising: neasuring means for
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and the packets that are delivered, encapsulated packet

delivering means for recording the total value of the
length of said identification information and the length
of the packet that is delivered, which expresses the
length of the encapsulated packet obtained by
encapsulation, in the header of each encapsulated packet,
and delivering these encapsulated packets, and
construction Jjudging means that judge that the
encapsulated packets are constructed <containing
identification information in cases where the length
obtained by subtracting the length of the header of the
encapsulated packet from the length of the encapsulated
packet that is recorded in the header of the delivered
encapsulated packet is not equal to the length of the
delivered packet that is recorded in the header of the
delivered packet.

34. A mobile station, together with a plurality
of base stations, making up a mobile communication system
configured to perform transmission/reception of
information through a packet and perform data link

transmission control comprising automatic repeat request
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control, said nobile station conprising: neasuring nmeans for neasuring
receiving qualities 20 of signals transmtted froma plurality of base
'stations having a function of determ ning for each of other base stations
whet her a packet to be delivered fromthe base station of its own is to be
transmtted to said nobile station, based on the receiving qualities for the
25 respective base stations, and providing instructions of transm ssion
operation based on the result of the 160 determination, to the other base
stations; electlfg means for selecting a first base station desired to
transmit a PARkEPLaddressed to said nobile station of its own, based on the

recei ving qualltles‘% 5 the res ectlve base stations; and receiving
quality notifying’ r@??%&en Y?? COTRELF1PEE base station selected, of
t he receiving qualltles for the ective base stat.ion blle

station, toget her %ﬁ?%r%.%ﬂ?ﬁ%ﬂ§t %ﬁuﬁ&ﬁgergFgﬁW&ﬁ§ qﬁﬁiﬁﬁdeﬁp a nobile
i cat t f / t f

o ormat oSt mt%%@ﬁ@?% %te?rﬁ 3592 Vit B s hREERBR Feont 1 o

conp$|5|ng autonatlfe eat r SegnE% sald ﬁDbI|§ tatlon

conpTi sing: measuriny" %%énefaélr astri ng I’lggF,‘I vﬁngsft]u?gl 5§ p&gtLon

desired to transmit a packet addressed to the mobile
station of its own, based on the receiving qualities for
the respective base stations; and
transmission request means for sending a request
10 for transmission of the packet addressed to the mobile
station of its own to the first base station selected.
35. A mobile station, together with a plurality
of base stations, making up a mobile communication system
configured to perform transmission/reception of
15 information through a packet and perform data 1link
transmission control comprising automatic repeat request
control,
said mobile station comprising:
measuring means for measuring receiving qualities
20 of signals transmitted from a plurality of base stations
having a function of determining for each of other base
stations whether a packet to be delivered from the base
station of its own is to be transmitted to said mobile
station, based on the receiving qualities for the
25 respective base stations, and providing instructions of

transmission operation based on the result of the
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of signals transmtted froma plurality of base stations; decision neans for
maki ng a deci si on about in which comuni cation state each base station is out
of a 20 plurality of predeterm ned communi cation states, based on the
receiving qualities for the respective base stations; and state transition
request neans for sending a request for a transition of a comunication
state to a 25 base station desired to nmake the transition of the

comuni cation state into another state, based on the 161 result of the
decision. 37. The nobile station according to Caim36, wherein said

plurality Oéiﬂﬁgﬁ{ae{fgﬂ‘edt& ”&Eﬁéfoﬂasétﬂﬁﬁgg‘?” se: a first state in

whi ch no packet transni ssion/reception 1s carried but to or fromthe

mobile station; ac3ekAithe sl Pobhiclear PRGRPL ;addr paseds hpdai d mobile

station is provi ntification | rmation for specifying said

packet - and 4dL WM 4 eraRBRKE! aaccRIRAN R Ide Lfenkidi fabian | nformti on

can 10 be transmtted to t no e station; a state 1n which a packet

addressed tQ 5aish Wbike shAl I ORseSE oW degMiVin g deaYikIiGRt k@R i nfor mation
for specifying said packet, a copy is nade fromthe “packet acconpanied by

the gdentifgﬂgugé%?gégfuémgéégnSgggﬁgﬁggegn@opy is 15 delivered, and the
packet acconpanied by the identification information can be transmtted; and
a receiving quality notifying means for notifying
the first base station selected, of the receiving
qualities for the respective base statiomns.
36. A mobile station, together with a plurality
iO of base stations, making up a mobile communication system
configured to perform transmission/reception of
information through a packet and perform data 1link
transmission control comprising automatic repeat request
control,
15 said mobile station comprising:
measuring means for measuring receiving qualities
of signals transmitted from a plurality of base stations;
decision means for making a decision about in which
communication state each base station is out of a
20 plurality of predetermined communication states, based
on the receiving qualities for the respective base
stations; and
state transition request means for sending a
request for a transition of a communication state to a

25 base station desired to make the transition of the

communication state into another state, based on the
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fourth state in which the packet copy is received from a base station
working in said third state and in which the packet copy can be transmtted
to the nobile station. 20 38. The nobile station according to C ai m 34,
further conprising diversity reception neans for, upon reception of

i dentical packets fromrespective base stations, perform ng diversity
reception of the packets. 39. The nobile station according to daim35, 25
further conprising di versity reception nmeans for, upon reception of

i denti cal packeig rogbreagectlve base 162 stations, performng diversity
reception of STHETp8EkERE. 9°498S19He nobile station accordlng to O aim 36,

further conprising div Slt ept neans for t| n of
i dentical packets ron& ﬂ%%?ﬁ@% ngglog ?ﬁ%?ﬁﬂﬁ? ?féﬁ ﬁ i"versity
reception of.the, ﬁackets 41. A nobile st %on controlp% ogr a to be executed

by a conput BPCABHAt 8818n PAUTSHiIY Y ShiPLrIC ORISR P Qllty of base

stations up. a nobi catlon syste fi ured perforn110

transn133|oﬁﬁ?gggmﬁQWPQﬁS?hforngnuﬁ t?]a pgk B dP&S 3rm data |ink

transm ssi op_cont gl aut omat i ¢. r pe request contr sai d
; 0725 25 %g 3 %g
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to said mobile station is provided with identification
information for specifying said packet and in which the

packet accompanied by the identification information can

10 be transmitted to the mobile station; a third state in
which a packet addressed to said mobile station is
provided with identification information for specifying

said packet, a copy is made from the packet accompanied

by the identification information, the packet copy is

15 delivered, and the packet accompanied by the
identification information can be transmitted; and a

fourth state in which the packet copy is received from

a base station working in said third state and in which

the packet copy can be transmitted to the mobile station.

29 38. The mobile station according to Claim 34,
further comprising diversity reception means for, upon
reception of identical packets from respective base
stations, performing diversity reception of the packets.

39. The mobile station according to Claim 35,

25 further comprising diversity reception means for, upon

reception of identical packets from respective base
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desired to transmt a packet addressed to said nobile station of its own,
based on the receiving qualities for the respective base stations; and 20 a
‘transmi ssion request step of sending a request for transmission of the
packet addressed to said nobile station of its own to the first base station
selected. 42. A nobile station control programto be executed by a conputer
nounted on a nobile station, together wwth 25 a plurality of base stations,
maki ng up a nobile comuni cation systen1configured to perform 163
transm ssi on/ reception of inforgatlon t hr ou ac and performdata |ink

transni ssi GO PESHITS Ny 1 REE 5k & %BEé G@%%PEB BF8F, said
conmput er bei ng nfigured t xecute:. 5 a neasyring ste suring
recei vi ng un|t|£§ Tﬁ EF %ﬂ%ﬁﬂﬁﬁ?qeﬂc??ﬁafﬁgpﬁﬂ%§ﬁ gggbase stations

havi ng a function of deternlnk&_ or. each of gther base statlons whet her a
packet to %ﬁﬁ?{NﬁQﬂP?%§ﬁﬁq t%t%ﬁ?%ﬂ P10 PRABHNTPE/ t BPBR transmitted
to said nobile %Etstatlon sed on_th ce#V|ng ualltles for the

t

respect i ve TSP i 8fis,t ﬁﬁ%blaﬁﬁ etﬁs Ui 5FSPSF %W%n§ﬁ§§5|on

operation b d. on the resul.t of.the term nation %g the er base

st at? ons; leoéfsrhé’ §tfg|5m&[ngsgf.g EFhGY r??‘?% ign&f gtﬁ’%ﬁ B-desired to

transmt a packe% ad esgeg mobi, | station of . its _own gased on the
e sta contr 1 prégram to be éxecute

receiving qualities

by a computer mounted on a mobile station, together with
a plurality of base stations, making up a mobile
communication system configured to perform
iO transmission/reception of information through a packet
and perform data link transmission control comprising
automatic repeat request control, said computer being
configured to execute:
a measuring step of measuring receiving qualities
15 of signals transmitted from a plurality of base stations;
a selecting step of selecting a first base station
desired to transmit a packet addressed to said mobile
station of its own, based on the receiving qualities for
the respective base stations; and
20 a transmission request step of sending a request
for transmission of the packet addressed to said mobile
station of its own to the first base station selected.
42, Amobile station control program to be executed
by a computer mounted on a mobile station, together with
25 a plurality of base stations, making up a mobile

communication system configured to perform
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t he respective base stations; and a receiving quality notifying step of
notifying the first base station selected, of the receiving qualities 20
for .the respective base stations. 43. A nobile station control programto be
executed by a conputer nounted on a nobile station, together with a
plurality of base stations, making up a nobile comunication system
configured to perform25 transm ssion/reception of information through a
packet and performdata |ink transm ssion control conprising 164 autonatic
repeat request control, said conputer being configured to execute: a

reasuring, Stem Al JEASY I 00-LeEgh VORG, OHBLILL £, O S gRckopkrans T tted from

a plurality o at’1 ons; a decision s eci'si on about
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on the res eci sion. 44. A conputer-readabl e recording nedi um

whergin 15 the noRihe 343y QRepOBE RLaPiPIR M 88e 36 inkO kiR iEkaI M 41 i
recor ded.
of signals transmitted from a plurality of base stations
having a function of determining for each of other base
stations whether a packet to be delivered from the base
station of its own is to be transmitted to said mobile
10 station, based on the receiving qualities for the
respective base stations, and providing instructions of
transmission operation based on the result of the
determination, to the other base stations;
a selecting step of selecting a first base station
15 desired to transmit a packet addressed to said mobile
station of its own, based on the receiving qualities for
the respective base stations; and
a receiving quality notifying step of notifying the
first base station selected, of the receiving gqualities
20 for the respective base stations.
43. Amobile station control program to be executed
by a computer mounted on a mobile station, together with
a plurality of base stations, making up a mobile
communication system configured to perform
25 transmission/reception of information through a packet

and perform data link transmission control comprising
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45. A conput er-readabl e recordi ng medi um wherein the nobile station control
programas set forth in Caim 42 is recorded. 20 46. A conputer-readabl e
recordi ng nediumwherein the nobile station control programas set forth in
Claim 43 is recorded. 165

automatic repeat request control, said computer being
configured to execute:
a measuring step of measuring receiving qualities
of signals transmitted from a plurality of base stations;
5 a decision step of making a decision about in which
communication state each base station is out of a
plurality of predetermined communication states, based
on the receiving qualities for the respective base
stations; and
10 a transition request step of sending a request for
a transition of a communication state to a base station
desired to make the transition of the communication state
into another state, based on the result of the decision.
44. A computer-readable recording medium wherein
15 the mobile station control program as set forth in Claim
41 is recorded.
45. A computer-readable recording medium wherein
the mobile station control program as set forth in Claim
42 is recorded.
20 46. A computer-readable recording medium wherein
the mobile station control program as set forth in Claim

43 is recorded.
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