TI TLE OF THE | NVENTI ON DATA LI NK TRANSM SSI ON CONTROL METHODS, MOBI LE
COVMUNI CATI ON SYSTEMS, AND DATA LI NK TRANSM SSI ON 5 CONTROL APPARATUS
BACKGROUND OF THE I NVENTION Field of the Invention 10 The present invention
relates to data link transm ssion control nethods, nobile comunication
systens, and data link transm ssion control apparatus and, nore
particularly, to data link transm ssion control nethods of perform ng data
link transm ssion control 15 conprising autonatic repeat request control for

transnissiOﬁffﬁﬁe@gigggo&N@E&%g%gﬁ between a nobile station and a plurality
of base st ; ation systens conprised of a nobile
station and a plurality of base stations and configured to perform 20
transm ssion/reception of information through a packet, and data link
transm ssi o gent [ahyAPPaRALS IERUE]_ eRuTRdIASCLERalhen Cobbguged to
perform transm ssion/reception of I nformation through a packe to or from

a nobi l e St@éﬂﬁ%ﬁ@éT%Oﬁel akes R ,Fﬁﬁﬂ;grntﬂﬂ&fil_?wé aﬁ@m@ﬂiséééﬁe an

exanpl e of a block diagram an ustrating a data link
transm ssi oy EOHt r RbpARRAOE conprising automatic repeat request

BACKGROUND OF THE INVENTION

Field of the Invention

10 ' The present invention relates to data link
transmission control methods, mobile communication
systems, and data link transmission control apparatus and,
more particularly, to data link transmission control
methods of performing data link transmission control

15 compriging automatic repeat request control for
transmission/reception of a packet between a mobile
station and a plurality of base stations, mobile
communication systems compriséd of a mobile station and
a plurality of base stations and configured to perform

20 transmission/reception of information through a packet,
and data link transmission control apparatus mounted on
a base station configured to perform
transmission/reception of information through a packet
to or from a mobile station.

25



5 control in a conventional nobile comunication system At a base station
2, adata link transm ssion control unit 3 first accepts a packet froma
network 1 at an arrow Tl in Fig. 2 and executes the data link transm ssion
control while performng the automatic 10 repeat request control. The data
link transm ssion control unit 3 adds a packet nunmber for enabling
identification of the input packet, to the packet and further adds to the

packet paﬁ%ﬂéé@ﬂ“ﬁ%ék#%oﬁﬁgOﬁrtdeteCt'On such as CRC (cyclic redundancy

check) or o detect an error nmade during transm ssion.

Thereafter, theackelahg pigres AR s chetihhr 04l B oguidehingnunit 4 to a
gr/recelver d

transnltter/recelver 5. Then"the transmitt ates the

packet intQ,@, fi@x@éﬁk&%'ﬂgr%l&@t%ﬁ%%ndéﬁgdflﬁ}?ecfe{ﬁ%ﬁﬂé{61@9 20 si gnal

t hrough a base station antenna 6 to station 31 (at an arrom1T2 in
Fig. 2). Qudhe,ptherhand, APDid 8 3t on

transmtter/receliver 33 reéélJ%s the S|gn(?$£%r§udﬁ%%§§ﬁnbl?% statlon
antenna 3z and-dheread t&sn@éaae%ﬁa&hﬁoghaeeew%@lﬁaa%fé nto & data ink
transm ssion control unit 34 to execute the ta link transn133|on contro

2 conprising theaul OpRIdL é@E‘é‘%nr equest 3eRRL I P nk ThE- LR s 1 B

transm ssion control unit 34 perforns error detection using the parity
added to the,dAputPACKet £ 3 WBEN, cLBBLEM L0 AERERCHH 0 eNdSe d o fik NHli Ng an

error in the packet,

at an arrow Tl in Fig. 2 and executes the data link
transmission contrel while performing the automatic

10 repeat request control. The data link transmission
control unit 3 adds a packet number for enabling
identification of the input packet, to the packet and
further adds to the packet parity capable of error
detection such as CRC (cyclic redundancy check) or the

15 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 execute the data 1link transmission contrel



5 the data link transm ssion control unit 34 transmts a NP_CK (Negative
Acknow edgnent) signal to the base station 2, thereby notifying the data
link transm ssion control unit 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 retransmts the packet according to
"t'he repeat request (at an arrow T4_ in Fig. 2). Wien there is no error

found in C -t he t |.i E ransm ssi on control, unit 34 outputs the
packet fr%%ﬁm%gjgﬁ%%ggﬁf%ggfﬁgﬁPﬁﬂ e%@? i ha[Y8s aﬁan%Fgﬂgn?h%eéﬁtﬁCK
(Acknomdeggnggt) si gnal t9 t he base siationkz,,ﬁperep¥ notifying the data
link transiissi on TonLr8FL0Ai t BB T he Ubale stlat iwr 50 6FSan S&dkifow edgnent
of arrival, of the %ackett%at gn.grrq& T5 in Eig‘ ZL“ Then the data |ink 20
t r ansni ssPBA EIMIOHSihG taeRt el kY FReCPdck et et PRUEHRE C h&Ek et hRdnber
stored for_retransm ssion. Now, suppaose the nobile station 31 has noved so
as to defBRi®FEPE $RESCOHMATINTLAE igh Tdeaing 2R $ R PRel DA Pac&Eton 2 havi ng
been comupi cating heretofore with the 25 nobile station 31 and inprove the
cotmuni catf8n it IR EWFEREARdERSChaSeR BFali R 1E2 2 4heRaPRBLREbR e stati on
31 3 sends _a request, for ihan e of the communjcating base station through
the base SPaEi MHegatiya A6 BoYe s D qral &3 Sie Pesanatsrirh Fig. 2).
In response to the request, the data link transm ssion control unit 3 of
t he 2, thereby notifving the data link transmission control

unit 2 of the base station 2 of a repeat request for

retransmission of the packet (at an arrxow T3 in Fig. 2).
10 Then the data Iink transmission control unit 3 retransmits

the packet according to the repealt request (at an arrow

T4 in Fig. 2).

When there is no error found in the packet, the data

link transmission control umit 34 cutputs the packet from
15 a data input/output terminal 35 and transmits an ACK

(Acknowledgment) signal tco the base station 2, thereby

netifying the data link transmission control unit 3 of the

base station 2 of an acknowledgment of arrival of the

packelt (at an arrow 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 detericrate the communication quality with the base
station 2 having been communicating heretofore with the

25 mobile staticn 31 and improve the communication guality

with anclther base station 12. Then the mobile station 31



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
automati c repeat request control can be transferred to the new base station
1.2 (at arrows TS and T9 in Fig. 2) . Then control is executed so 10 as to
out put the packet through the switching unit 14 to the transmtter/receiver
15 without executing the autonatic repeat request control at the data link

transm ssi g@ cRNtro *_e‘dﬁlietst%ggeﬁ: the, €%t atj on cﬁ%@{iﬁ%@}g&r g\gq'gl.o in

Fig. 2). 15 Since this net is configuréd to'le ta link

Lransm ssi 48 07 Gl ldy S-EOTELONOUSIL, xeplte, tbp alLamaLig gpoat

request cont rol, iTrespective of the change e connunicating

. | e of ‘the charige of the ‘c i i
packet 1 afisnESSiar 1 nbbi SFEsat o (hES" pAdket MLMDETP4LoByaFy WERange of

I ating

Station | S FUPERG: SRENGBAS Lo enbP DASE SR DI S bP St 11 G1h THE bace
station 2,, 25 the _packet transm ssi.on can be_perfor under _execulLLi on of
t he autong??&eréﬁ N e%%EQQﬁEr l“byc?%29556§@1‘%pE %oﬁwltﬁgﬁEﬁ&ning_the
Japanese PAPGH: 1 AR GRS drF TATHE EPBR GAEGT By Tl 4D BGRHoEE & |
whereby a packet subjected to the automatic repeat request
contrel can ke transferred to the new base station 12 (at
arrows T8 and T2 in Fig. 2). Then control is executed so
10 és to outpﬁt the packet through the switching unit 14 to
the transmitter/receiver 15 without executing the
automatic repeat regquest control at the data link
transmission control unit 13 of the base station 12 {at
an arrow T1i0 in Fig. 2).
i5 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 (af arrows T8 to Tié in Fig. 2}, it is feasible
20 to implement the packet transmission without reset of the
packet number at every change of tThe base station as a
communicating station.
Even if the communiceating station is further changed
to the base station 22 distant from the base station 2,

25 the packet transmissicn can be performed under execultion

of the automatic repeat reguest contrel by the above



5 virtual zone control apparatus was enpl oyed to perform changeover between
base stations upon handover, so as to decrease the handover control anopunt
in the small radio zone schene and reduce the hit (instantaneous
interruption) tine of comunication line. 10 In the data link transm ssion
control nethod in the conventional nobile conmunication systens as

descri bed above, however, since the data link transm ssion control unit 3
of the basetbration 2 having started the sequential packet transm ssion
intensively perforns the data |ink 15 transm ssion conprising the automatic
repeat request Ceooperaling ratespectdaes of in heherovemest ¢ bbnthenobbi ke
station, the transm ssion delay tine of a packet increases wth novenent of
t he nobi | ecstiahicor thecausgs bEmsncreeaste s of ibednshersafarddes paeketitbet ween
base stations after the 2D data link transm ssion control. This increase of
the transppsscenidel ay didreopesedcazprakl emoaf degr adatievsef, throughput.
As descri bed above, the data link transm ssion control nmethod in the

cawvent i ondd-oabi ecommamteali app2%tyStess wapleady forpapbbbinty of the
nobil e station by the configuration wherein the single base station 5

per f or nedci hegdatad bekidanydSSink€DptEObpEANRELELRGr,t Re gyt epmticC
repeat request control even on the occasion of novenent of the nobile

station iqd@razgel knef naneihesr baserstati@intbuln had thes probkem,of

degradati on of
zone scheme and reduce the hit {instantaneocus

R-, interruption} ftime of communication line.

10 In the data link transmissioﬁ contreol method in the
conventicnal mobile communication systems as described
above, however, since the data link transmission control
unit 2 of the base statien 2 having started the sequential
packet transmission intensively performs the data link

15 transmission comprising the automabic repesat request
control, irrespective of the movement of tThe mobile
station, the transmission delay time ¢f 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 ftransmission 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 staticn by

the configuration wherein the single base staticn

[%2]



5 throughput due to the increase of the transm ssion delay tine. There is
anot her known technique of providing a line control station for control of
retransm ssion separately fromthe base stations in the nmobile

conmmuni cation system 10 in order to reduce the | oad on exchanges in the
network (e.g., as also described in foregoi ng Japanese Patent Application
Lai d- Open Gazette No. Hei.10-136426). In this technique, however, a packet
coni ng frearthemedethior Idftia skimkrivessat stshien iow tont robmptrasion, and the
i5 line control station produces a copy of the packet and delivers it to a
packet - dethgemetiobase cstapiean. r¥yeesgackettrddl everednbase statsonnhas
received a signal designating a base station to transmt the packet, from
t he nobi |ef shateoentThén thize mpadKet -=ted i Vet eth base 201 5t afi snodpker m nes
whet her the base station itself should transmt the packet, based on the

nenti onebssgnaltathen, thet paekiettxel iprenedehases siayirer detat mhaes t hat
the base station itself should transmt the packet, it transmts the

packet tockheuhbile dsteaticonheVher rata ddick 25 d itruridie! €s 0eguns1ay er..r.or
in the packet received by the nobile station, the nobile station sends a
request f®ime6 retransm ssion of the packet via the base station to the
line control station. Since the packet was not retransmtted fromthe base

station, but waghetetiarspiied dvm the Hding£oft pebvsialipa asndescri bed
control station for control of retransmicesion separately
from the base stations in the mobile communication system
10 in order to reduce the load on exchanges in the network
(e.g., as also described in foregoing Japanese Patent
Application Laid-Open Gazette No. Hei.l10-136426).
In this technicque, however, z packet coming from the
netweork first arrives at the line control station, and the
15 line ceontrol staticn produces a copy of the packet apd
delivers it to a packet-delivered base station. The
packet~delivered Ease station has received 'a signzl
designating a base staticn to transmit the packet, Ifrom
the mobile station. Then the packet-delivered bhass
20 station determines whether the base station 1tself should
transmit the packet, based on the mentioned signal. When
the packet-delivered base statlon determines thalt the
base station itself should transmit the packet, it
transmits The packet to the mobile staztion. When at this
25 time there occurs an error in the packet received by the

mobile station, the mobile station sends a reqguest for



5 above,

there was the problemthat the delay time increased for

retransm ssion and the traffic volune increased between the line control
station and the base station. On the other hand, the system described in the
f oregoi ng Japanese Patent Application Laid-Open Gazette 10 No.
Hei . 10- 136426 decreased t he handover control anount but still required the
time of each handover and retransm ssion equivalent to or nore than that

bef ore,

t hus raising the problemof interruption of conmunication.

15

SUMVARY OFFFHEARRVERTIIOT PHetpeeBRAkEEnVEAt Fom Mame dat e diplthshed in
order to solve the above problens and an object of the present invention is
to provi del #8€a FPRETPRanskPEdicEn cofinse netiRodPACHSH | @ason®@h cati on

syst ens,

and data 20 |ipnk transm ssion control apparatus capabl e of
decr easi ngt¢ hEARERASHESS| 0ATABY aythene kAse palation. i dditeas@@the

t hroughput and enhance the performance of the entire systemwhile adapting
to nmovenenfebFaRRBIAGISA Erogt BEf ohlne stk et &td o FedereTabede probl ens,

a data link 7 transm ssion_control nethod accordin% to the present
i nventi on #ROBCddtET¢ e EhASH @] on tdeit FbP dRtan

link transm ssion control conprisin automatic repeat request caontrol

transm ssi 69F r F&HIBHHF S AOPacKEt gé@wé&ﬁ%ﬁ%%bwnéume increased

10

15

20

25

between the line control station and the base station.
Cn the other hand, the system described in the

foregoing Japanese Patent Application Laid-Open Gazette

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

but still required the time of each handover and
retransmission equivalent to or more than that before,
thus raising the problem  of interruption of
communication.

SUMMARY OF THE INVENTION

The present invention has been accomplished in
order to solve the above problems and an object of the
present invention is to provide data link transmission
control methods, mobile communication systems, and data
link transmission contrel apparatus capable of
decreasing the transmission delay time of a packet to
increase the throughput and enhance the performance of
the entire system while adapting to movement of the mobile
station.

In order to golve the above problems, a data link

igte iperedrRicng dat a

for 5



station and a plurality of base stations, wherein when during connection

with a fi
connecti o
base st at

rst base station, the nobile station sends a request for

n with a second base station to the first base station, the first
ion 10 transfers data |link transm ssion control information to the

second base station. A nobile comrunication system according to the
invention is a nobile comuni cation system conprising a nobile station and

a plural
transm ss

data |ink
control f

tyraofshbseli dh stationd aredhoodf aguradiiroy peof othe present

pr esent

ion/reception of information through a packet, wherein the nobile
station cdmprdrsebon nbbi kedstat lank trransm s bonceohteb Impantshddnper f or m ng

transm ssion control conprising automatic repeat request
PleATEANSIA §Sided eaapld obrahsaipacketl tenafrJIr ororbha Hase

20
station;

and connection request neans for issuing a request for connection with a

base stat i@ A& c COMUNtERtANg St at +eBucWherei n eagh Adie base gghation
. base station transm ssion control neans for 25 perform ng data

li gk transm$sn0n: SO F ok c6pRbSI BE  autouetlie napegiefequespgantrol for

conpri ses

8 transm
transferr
i nformati

ssion/reception of a packet to or fromthe nobile station;

LRG tARANS: L OF a t HARSTLENHPG Hat 8 ol 15 1T ANSM JRE PB4 GORHEQ)

on to a second base station, wherein when the base station

and

transn ssiyam i3 €U FEEAS,E erebves & efliests £ oF 1 GANNEELT QRWHLh a

10

station sends a2 reguest for connection with a second base
station to the first base station, the first base station
trensfers dala link transmissiocn control information to
the seceond base station.

‘A rmobile ceommunication system zccording to the
present inventicn 1s a mobile communication system
comprising a mobile station and a plurality of base

tations and configured to perform
transmission/reception of information through a packet,
wherein the mobile station comprises: mobile stétion
transmission contrel means for performing data link
transmission control comprising auntcomatic repeat request
centrel for transmission/reception of a packet to cr from
the base station; and connection request means for issuing

a request for connection with a bkase staticn as =

communicating station; wherein each the base station

25

comprises: base station transmission control means for
performing data link transmission control comprising

autematic repeat request control for



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

transm ssion control information to the second base station. 10 A data
"Link transm ssion control apparatus according to the present invention is
a data link transm ssion control apparatus nounted on a base station for
perform ng transm ssion/reception of information through a packet to or
from a nobrhesstatiion/ coopptsbngo £15 paarskersi pg meansther mbpansferring to
a second base station, data link transm ssion control information about

data |inkstzensnlSsiod ¢eRiise 00NME | floRGsAUE OMBLIGH JRNGAIn§ eguest control
for transm ssion/reception of a packet; and base station transm ssion

control neans £0Lns20 MEH, T €68HVINT 8 f SAHESE o hOR LOUNNELL QB %%E the
second, base station fromthe nobile station, nmaking the transferring

neans trapsfex ohhe xﬁﬁ&%e'1h”kwh"eﬁ”5£‘hés']£’£‘seC%i@ioh”f@f%&zﬁ’gs&ent he second

base station. Since the fechnical fdéais common t he 1 nventi on

associ at ed 1Pt H\%%%sdaé@céw@s a&%&@éé@“f&?“(: ﬂneéﬁt&f ppbile

conmuni cation system and data | i nk 9" transm ssion contr apparatus t he

oper atf on, andh 8T kecte ¥ELL1be daseti bed hehow onthesbasi f Kbe.i nvention

associated wth the data 'ink transm ssi on contro e data |link

transm ssion: 69RtY 0L IR RQd ACERRULRY means makes the transferring

nmeans treznsfer the data link transmission controel
information Lo the second base station.

10 A data link transmission contrecl apparatus
zgcording to the present invention 1s a data. link
transmission contrel apparatus mounted on 2 basé station
for performing transmission/reception of information

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

1
(%3]

transferring means for transferring tc a second base
station, data link transmission control information zkbout
data 1limnk transmiésion control comprising automatic
repeat request control for transmission/recepltion of a
packet; and base station trznsmission controeol means for,
20 - when receiving a request for connection with the second. -
base staticn from the mobile station, making thé-
transferring means Transfer the data link fransmission
control informztion to the second base station.
Since the technical idea is common to the invention
25 associated with these data link transmission control

methed, mobile communication system, and data Jlink

o



to the present invention is a nmethod of performng the data |ink

transm ssion control conprising the automatic repeat request control for
transm ssion/reception of a packet between the nobile station and a
plurality of base 10 stations. Wien the nobile station issues a request for
connection wth a second base station during connection wth a first base
station, the first base station transfers the data |ink transm ssion

control i nfrarmii 98icabeshtthe 8aba it ! LaRSBLeS AN POl (P i sing the
15 automatic repeat request control for ‘transm ssion/reception of the

packet, tgjtihe secand hased sbetbanonhise cayses the sgki %v%%tagﬂ nk

transm ssion control information to be transferred between the base

stations perfQrid t he; dat a. | Lnkyd fans ssi Ql. 410 2 ndance wth
novenent o St QE#Q%?|e s?ation, and ?heﬂlﬁgm1 agggéggfﬁgﬁlsggggégg to the
dat a IinkmgQﬁgﬁyission control to performretransm ssion of only a packet

with a negative acknow edgnent. For this reason, when conpared with the

copyent onal 25,GotL UL aLioR MIECOLR 00e Bese, ¥ ghLeR PORtEU Y |,

perfornms the da rk transmssion ¢€o € et

o ecent | SKeBL LI €28, 210l L Lbecl ek saf o L e diateg a5 o, delay, U e o

packet due to I Aicrease ‘of "transfer . : &tions and
{fus can d55heess;ha N ane I asan del gy LU, ohPaskeh o Lggigeee he
request contrcol for transmission/reception of a packet '
between the mobile station and a plurality of base
iG '~ stations. When the mobile station issues a regquest for.
connection with & second base station during connection
with a first base station, the first base station
transfers the data link Lransmission control informzstion
about the data link transmission control comprising the
15 autcmatic repeatl request control . for
transmissicn/rxeception of the packet, to the second bese.
station. This causes the serial data link transmission
control information to be transferred between the base
stations performing the data link transmission coﬁtrol in
Z0 accordance with movement of the mobile station, and the
new base station succeeds to the date link transmission
control to perform retransmission of only a packet with
a negative acknowledgment.

For this reason, when compared with the conventional

configuration wherein one base station continuously

N
i

performs the data link transmission control, the method

10



the entire systemwhile adapting to novenent of the nobile

station. In the

data link transm ssion control nethod according to the present
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
! t he nmobil e
station, to the second base station or may be transferred to the second

timng as the transfer timng of the packet addressed to

base station at a t|q1ngh15 different fromthe transgg% §|nln

addr essed 2£6% e Hobid &7§t Bf FORT INARVIER T 4He SRELES

re

&

i nventi on as

of the packet
FE8RTsyst em

according to the present, invention can be configured so that the

transferri R§ nedfs CHrEATets L™ t R Ifas e Talst | Ohs PSS Do eans? erfea packet
addressed to the nobile station to the second base station and the base
station traR§kessoR T EoRrsdleTredh$ Frlkes heleweranshaer Fhgtaeass anfansf er
the data link transm ssion control information to the second base station
at the tinthgsi dent ideHlradds oee diFepsantss28f i ahet tnansfepatkaing of the
packet addressed to the nobile station to the second base station. The data
link 11 ttansnitssker tbattbicappaudt asdasebriicrgthe pheipresame oifnvention
can al so be configured so that the transferring neans also transfers a
packet addtkssenltivetdies hobiviellstaiapning thoaosemmmt baséhst mpboheand t he
base station 5 transmi ssion control neans nakes the transferring nmeans

station.

In the data 1link transmission control method

according fo the present invention as described above, the

10 first base station may transfer the data link transmission

control informaetion to the second base station at the same

timing as the transfer timing of the packet addressed to

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

transferred To the second base station at

Jomit
o

to the mobile station.

a UTiming

different from the transfer timing of the packet addressed

Nazmely, the mobile communication system according

to the present inventiocn cean be configured so that the

transferring means provided at the base staticns also

20 transfexrs a packet addressed T¢ the mobile station to the

second base statlen and the base station transmission

control means makes the transferring means transfer the

data link transmissiocn control information to the second

base station a2t the 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

11



transfer the data Iink transm ssion control information to the second base
station at the timng identical with or different fromthe transfer timng
of the packet addressed to the nobile station to the second base 10
station. The data link transm ssion control nethod according 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 nobile
station 15 s havbngcrhagsilemmathtattheasecovddnigade sthat iporesdig  dat a
link transm ssion control information about the nobile station, or the
packet addressedicn tdie miohd e cstrdtiguraddd b dattad tmkntsfansmrsgsi on
control information on the basis of the request for connection 20 with the
second base=tatibacf tomtdbenobil @atladt oaddrhesefd riss base mstratlison
transfers the received packet to the second base station. The nobile
comuni catsiteit isysttem tlaecoedbnd bastdes ipresent andventi by sieS salagd cdesi rabl y
configured so that when the base station transm ssion 25 control neans

prévi ded atratienibastost abhons 1r eeeinke sk e Packet t adds €sged nigo niche shobi | e
station after having made 12 the transferring neans transfer the data |ink

transm ssteRnGHds ddhé DrABLEOR abeulsniineg Wbidenstati eAforeatike packet
addressed to the nobile station and the data |ink transm ssion control

informati g k6 e SacOWaHaserbribat izan 1k thenbagi sgehribair equest for
connection with _

or different Ifrom the transfer timing of the packet
addressed to the mobile station to the second base

10 station.

The data link transmission control method according
to the present invention 1s desirably configured sc that
when fhe first base station as an originating station for
transfer receives a packet addressed to the mebile station

15 after having transferred to the second base station the
data link ifransmission control information about the
mobile station, or the packet addressed to the mebile
station and the datz link transmission control
information on the basis of the reguest for connecticn

20 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 1s also desirably
configured so that when the base station transmission

25 control means provided at the base staticns receives a

packet addressed to the mobile station after having made

12



t he second base station fromthe nobile station, the base station

transm ssion control nmeans makes the transferring neans transfer the

recei ved packet to the second base station. The data link transm ssion
control apparatus 10 according to the present invention is also desirably
configured so that when the base station transm ssion control neans

recei ves a packet addressed to the nobile station after, having nade the
transferritdg nednensiaisf Bry t Mecdata |tirskasfansmisseon daomd roll i or mat i on
about the 15 nobile station, or the packet addressed to the nobile station
and the datansmilcsiensmdssroh icoftroitionfdroatidne eiiHe seedidrhase
station on the basis of the request for connection with the second base
station franththezobbitl 2ddtratisen ttheh basg-s1 atd vaticansnd siodzcantrol . 20
means mekes the transferring neans transfer the received packet to the

second badeént gtizersmilss tdhsceaseplwhefioampacket taddressedor@ bheenobil e
station is received at the first base station (the old base station) after

the transgertter e sgoondabaseost ghieoReedtt Tan benpecteeshl witkansferred
to the second base station and thus the handover of the data |ink

transni ssitbe sddosenbegle eantherexeeH edamEsiseCURIN At WeRNpLBRe base
stations, which can enhance reliability of the data link transm ssion

control . kRatherdatankidik 4160 E8SiONneeRly ab k! hed +hzaseerding to the
present invention, desirably, when the
means transfer the received packet to the second kase
station. The data link transmission contrcl apparatus
iO according to the present inventionm is alsc desirably
configured so that when the base station transmission
contrql means receives a packet addressed Lo the mobile
station after having made the transferring means transfer
the date link transmisziocn confrol information about the
15 moblle staticn, or the packet addressed to the mobile
statien and The date 1link transmission control
information to the second base staticn on the b‘asis of the
reguest 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
packe! to the second base station.
In this case, when a packet addressed to the mobile
station 1s 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 statien

and thus the handover of the data link transmission

13



second base station as a new base station receives a packet addressed to
the nobile station between a tine inmmediately after the request for
connection with the second base station fromthe nobile station and a tine
of reception 10 of the data link transm ssion control information about the
nobil e station, or the packet addressed to the nobile station and the data
link transm ssion control information fromthe first base station, the
second basentstcl | can sber exahe g@ceovedspacketl ¥ rbatweenr Yhel hatske 15

nobi | e communi cati on system according to the present invention, desirably,
when the base isirat,i othicansa sshoanceontl dbbiBansy priowitediaata tlhekbase
stations receives a packet addressed to the nobile station between a tine
i medi at eky aafsteirs 4ihen reguesb 1f.or connection with the base 20 station from
the nobile station and a tinme of reception of the data Iink transm ssion

control informtihoncakoutatizhe 1Mehi | & SiradhP9s:18h t BEnRaGKet yagdrgssed to
the nobile station and the data |ink transm ssion control information from

a base st ghi-0R KAV iQUSEYe COPBEEHE 1 Wiih 123, NesaBbi-hB1 8t atjheR, thhe base
station transm ssion contro nmeans stores the received packet in a nenory.

In the dakacohd bhpK éE@ﬂ%hSéé QNreb 5oL APPAL 3 US. RELRELING EQetLhe
present invention, desirably, when the base station transm ssion control

MEans T ecghues < fAcketnadiiessed ¢:0r; $He Jmhide StahicomReLVaeR 1§ Lime
imedi ately after the 5 request for connection with the base station
equi pped WwrtBr the reguest for connection with the second base
station frem the mobile station and a time of reception
10 of the data link transmission control information zbout
the mebile station, or the packet azddressed to the mobile
station and the data link transmission control
information froem the first base station, the second base
station stores the received packet in 2 memory. In the
15 mobile communication system according to the present
invention, desirabkly, when the base station transmission
centrol means provided at the base stations receives &
packel addressed to the mobile station between a 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 addreséed to the mobile
station and the data link transmission control
information from a base station previously connected with
25 the mdbile station, the base station transmission control

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

14



the data link transm ssion control apparatus, fromthe nobile station and a
time of reception of the data link transm ssion control infornmation about
the nobile station, or the packet addressed to the nobile station and the
data 10 link transm ssion control information froma base station

previ ously connected with the nobile station, the base station transm ssion
control neans stores the received packet in a nenory. In this case, when
the secondibhse simtnonsasna centrdb bEseastaticoredceseiyes a packet
addressed to the nobile station between the tinme imediately after the

connect i opresequesinfantdemnectiean reidlhy t hersecont basesst agtanibpom the
nobi l e station and the tinme of reception of the data |ink transm ssion

control itfehsmtisedcabeuhtlde melidse r2@sitpdd anpaekethgspackele @gdressed to
the nobile station and the data |link transm ssion control information from

the firsthbagenstat iserntildie agketni 8 gt aLed rinfdd:ne MPHDL Y o W LHQUt bei ng
di scarded at the second base station. Therefore, the handover of data |ink

transni ssi @690t £ 94 %z?@é‘t?@nﬁ@fﬁl@&r@bﬁ%reesﬁﬁg'i%%l ixgﬁgwggnwwﬁ base

stations, which can enhance the reliability of data transm ssion

cont rol . 4. L hgedana ] k1 aR8RL3SHON: GoPLE Pl LBBLG, ACCard) ng Lo the

present invention, desirably, when the  second se station as a new base

st glt: on R0S] VeSsRakeRreAtar rLAUeSE {Pr Letpans o qnofas packet fromthe
Transmissicn control information about the mobile station,
or the packet addressed to the mobile station and the data
10 link transmission control inforﬁation From a base station
previously connected with the mobile station, the base
station transmission control means stores the received
packet in a memory.
In this case, when ’;he second base staticn as a new
15 base station receives a packét addressed to the mobile
station between the time immediately a2fter the connecticn
request for connection with the second base station from
the mobile station énd the time of reception o©f tThe data
link transmission control infermation sbout the mcbhile
20 Station,kox'theapaCket addressed to the:mogile station and
the deta link transmission control information from the
first base staticn, the packet is stored in the memory
without belng discarded at the second base station.
Therefore, the handover ¢of date link transmission control

25 can be performed more securely between the base stations,

which can enhance the relilability of data 1link

15



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 fox transfer of the packet addressed to the nobile
station, to the first 20 base station. In the nobile conmuni cation system
according to the present invention, desirably, when the base station
transm ssjon_control means, pr vided at the base stations receives a repeat
request fbfF & Ety ST sS7Poh Bg‘a packet fromthe nobile station and has 15
not received the packet addressed to the nobile station fromthe previously
connected base <flati-6f y&e, athzlﬁé%etrﬁfaﬁmjoﬁs%?ansﬁi’?éir@ﬁ cBRERGIS neans
transmts a transfer request for transfer of the packet addressed to the
nobi | e  SBEFPSHLRD GThdlh? A VBN EbNEEam bates s¥abibn. WheTt fES20 dat a
link transm ssion control apparatus according to the present invention,

desi r abl yse@has PREChSRL 50AId DA NEVINERE Siah Comaet 1 hearnis repeaitves a
repeat request for retransm ssion of a packet fromthe nobile station and

h not ¥egeevwdd fdie patkensadasdssedd ozt hackeli |feat athenmebifleom t he
previously connected base station yet, the base station transm ssion
control nehhsicnapdd hesaretagsicaivad Heguestkébraddansted o the packet
addressed to the nobile station, to the previously connected base station.
In this cageilehehatBensérondt bass. statizor &= immwydasehst aecondr ecei ves a

repeat request for retransmssion 5 of a packet fromthe nobile station but
has not rlegegvetiation transmits a transfexr request fox transfer of

- ) the packet addressed o the mobile station, to the first
iIO base station. In the mobile communication system
according to the present inventlon, desirably, when the
base station transmission control means provided azt the
base stations receives =l re—peét reguest for
retransmission of a packet from the mobile station and has
15 not recej;ved the packet addressed to the mobile station
from the previously connected base station yet, the base
.station fransmission control means transmits a trensfer
reguest for transfer of the packet addressed to the mebile
station, te the previously connected base statiocn. In the
20 data link transmission control apparatus accerding to the
present inventicn, desirably, when the kase 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 transmits a transfer

16



t he packet 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 can be increased, thereby increasing the throughput. It is noted
her ei n t haegues prfeseht anmient bonths potkell 2ddms $ eddt Do tite mwbadienent s
wherein the packet addressed to the nobile station and the data |ink
transm ssigaaticont riod théopmetilomsdne Sinnd ¢ aseobslsy tamnsfeired in the
handover process of the data |link transm ssion control fromthe first base

station to the secendsbaseest ahiconth20sbubreamals e e applied hew
enbodi nents of stepwi se transfer as follows. Nanely, the data |ink

transm ssphaRe 60BERGL FethodaceordhBgrtH:fhespr esente+ pP¥aBLEQRiBRY be
arranged so that when the first base station receives the request for

cognect i 0prwiht Patie tseeerd thasecytiatd o £ 0o 25 heaBoRbkerstatien, the
first base station transfers only the data link transm ssion control

i nformatiepcopather ddchRlide slathemmand180sthat wherdhentl kst shase
station receives the transfer request for transfer of the packet addressed

to the nophke statkiim oy am e 386Nt DaSEn S§@k | OPnet BecbhishBase station

transfers the packet 5 addressed to the nobile station, to the second base
station transmits the transfer request for transfer of the
packet addressed to the mobile station, teo the first kase

iO station, whereby the packel addressed to the nmbilg
station c¢an be transferred quicker theretc and the
processing speed for the handover can be inéreased,
thereby increasing the throughput.

It is noted herein that the present inventicn is not

15 limited to the embodiments wherein the packet addressed

to the mobile station and the data link transmission

control infermation are simultaneounsly transferred in the

hzndover process of the data link transmission control

from the first baée station to the secend 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
arranged 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 link transmission control information on the

17



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 nmeans makes the transferring nmeans transfer only the
data link transm ssion control information on the nobile station and so

t hat when_t he .base tatiqn transm ssion control _nmeans,receives the transfer
15 requespéhﬂl?r%B%?éPnOFQ4mf%agb§ &%ﬁpbs ?i?%IFEeQﬂﬁﬁIQ;aE%%Qion, from
t he second base_ st tion{i the_base station transm ssion_cqntrol neans nakes
the transf&TS nETredns CIFARSFEr “CRESSAcKEE &d & 25 ¢ Gttt e station,
to the second base station. The data |link transm ssion 20 control apparatus
accor di ng 3RS eSBNtEHSIVBAPL S mE L R0 BECH MR YUFESFOSE TS when t he
base station transm ssion control neans receives the request for

connect i of Gt he thecobtir Dhsat at sér thcsm Fhanddlsinse theatiasiet he base
station transm ssion control neans. 25 makes the transferring neans transfer
onPy the @& 4ishd tranShesdionl eentstationor et i Bheonsehenfobidse station
18 and so that when the base station transm ssion control means receives

t he transEd&ericguestheaich} hastanumericpasiopagketeadaeessednyot ¢ Hdambi | e
station, fromthe second base station, the base station transni ssion
control nPaEs B hrakesehieon rfams fak $$ fye mearsl Tibasf e el pdrietthe

base station transmission control means provided at the
base stations receives the request for connection with the
iO sacond base station from the mobile station, the bas‘e
station transmission control means makes the transferring
means transfer only the data link transmissicn control
information on the mobile station and scl:vlthat when the base
station transmission control means receives the transfer
15 request for transfer of the packel addressed to the mebile
stztion, from tk}e second base statlon, the base station
transmission control means makes the transferring means
transfer the packet addressed to the mobile station, to
ti’le 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
transmissgion contrcl means receives the regquest 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 contrecl information on the mobile station



addressed to the nobile station, to the second base station. \Wen the
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 second base station as a new base station through conmunication
between the first base station and the second base station as described
above, the handover of 15 data link transm ssion control can be executed
nmore secandl yo ThHe bhackeh thandfage i stdespnaliinarcani setdooutorictrbér i n
packet units or in block units obtained by dividing each packet. By
enabl i ng nbentr apsfeirvesn bhockranster el becbomest feasitbleotrotivapl enent
retransm ssion of only blocks with negative acknow edgenent between the
base st apiohstandd-dtuss ¢ ovd dehthaopdiantsage iofn capabinl thy 9kcoraduci ng the
packet transfer volunme. Incidentally, in the data link transm ssion control

25 nmet hodn et et fieapt eaentherventi Onst desi¥odhymiashicrstobasel skahkon
encapsul ates the data link transm ssion control 19 information and the

packets thakear ethreansniitederi-eeQr dsnedde tokahswaie ©fe t heakeagth of the
data link transm ssion control information and the |length of the packet

that is isaapsEkkbediowhitcd expriassestbheckength ofnd heeseenrcapsykated
packet obtai ned by encapsul ation, in the
station.
When the packet addressed to the mobile station is
s transferred from the first base station to the second base
1C station on the basis of reception of the transfer request
fer transfer of the packet addressed to the mobile staticn
from the second base station zg a new base station throucgh
communication between the first base station and the
second base station as described abeve, the handover of
15 date link transmission control can be exescuted more
gecurely.

The packet transfer is desirébly carried out either
h1packetunitsor:hlblockunitsobtainedbycﬁmidingeach
packet. By enabling the transfer in block units, it

20 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 dala link transmission control

25 methocd of the present invention, desirably, a first base

station encapsulates the data link transmission control



header of each encapsul ated packet, and transmts these encapsul ated
packets, and, in cases where the length obtained by subtracting the |Iength
of the header of the encapsul ated packet fromthe I ength of the

encapsul ated 10 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, judges that the
encapsul atied qanket sn ané Constaalet e Wont aim hgadatd ok, trernsdssi on
control 15 information. Furthernore, in the nobile comrunication system of

t he presentda heeatli oaludestrighd Y erigth bfanseidding iMBAns aneaId s
encapsul ati ng neans for encapsulating the data |ink transm ssion control

i nf or mat i e@rane I hien paeketso20ahhathar ¢ ohians Bt ke percansulaied packet
transmtting means for recording the total value of the length of the data

li nk trangmzgsir0in: €041 r olwi 1dir mebd-one Akl t he rleengt Brgoh eash pagket that is
transmtted, which expresses the Iength of the encapsul ated packet that is

obtai ned by.ca2hencepgulatiian é9tEhecheader .akepeaght ieicapsyl ated packet,
and transmtting these encapsul ated packet’s, and” 20 construction judging

nmeans t haheldge dhatadheeneppansuhaled Nacket s;48 e £ONskE WGt €4, .cQnt ai ni ng
data link transm ssion control information in cases where the length

obt ai ned by swhfiactiagdhadengt hnefl the header Jnefthe,engapsyhat ed

packet fromthe |ength of the _

obtalned by subtracting the length of the header of the

encapsulated packet from the length of the encapsulated

iO packet thal is recorded in the header of the transmitted
encapsulated packet is not equal tc 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.

Furthermore, in the mobile communication system of
the present invention, desirably, the transmitting means
comprise encapsulating means for encapsulating the data
link transmission control information and the packets

20 that are transmitted, encapsulated packel tTransmitting
means for recording the total value of the length of the
data link transmission control information and the length
of each packet that is fransmitted, which expresses the
length of the encapsulated packet thal is obtained by

25 encapgulation, in the header of each encapsulated packel,

and transmitting these encapsulated packets, and

20



encapsul ated packet that is recorded in the header of the transmtted
encapsul ated 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, the transmtting nmeans conprise encapsul ati ng neans for
encapsulatin% the data li.nk transm ssion control  information and the

packet s t ARESEFEG TS m PEEE 195 BRcEE5sul GREd pabRe€et r adw tt th§ neans for

recording the total value of the length of the data |ink transm ssion

control i RRGAREUIGT Hh& AHE T 2RGth COF S TRt ken it ng dateahsnict t ed,

whi ch expresses the |ength of the encapsul ated packet that is obtained by

encapsul aFFBRSTE S2PR hECREdddr oRfe5ER témeapsl seEk parvkere anthe

transmtting these encapsul ated packets, and construction judging neans

t hat j udgésrhBah Pb@aéméﬁgémYaﬁéﬂtpégkéng ahe lcorsith uef edheantaiarng data

link transm ssion control information in cases where the | ength obtained by

25 subt r aefi ngh¢ heehergshleft edhephsdddr Stothetheandehptéd oéncapsul at ed

packet fromthe I ength of the encapsulated 21 packet that is recorded in

t he headesno&pthézdrchpsyi<siedhatacketeics rmuetd équahet hetherl efgtheof the

transmtted packet that is recorded in the header of the transmtted

packet. |hréhemeéticedeatcopsulidtchpabdeatelbabby gqugedd bheS déhethirst base
station whether- or not an encapsul at ed

of the transmitlted packet that is recorded in the header

of the tramsmitted packet.

10 Murthermore, in the data iink transmission control
apparatus of the present invention, desirably, the
Transmititing means ceomprise encapsulating nmeans for
encepsulating the data link transmission control
information and the packets that =zre transmitted,

15 encapsulated packet transmitting means for recording the
total value cof the length of the data link transmission
control information and the length of each packet that is
transmitlted, which exXpresses the length of the
encapsulated packet that is ocbtalined by encapsulation, in

20 the header cof sach encepsulated packet, and transmitting
these encapsulated packets, and construction judging
means that 3judge that the encapsulated packets zare
constructed centaining data link transmission control

information 1in cases where the length obteined by

subtracting the length of the header of the transmitted

Y]
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encapsulated packet from the length of the encapsulated

21



packet that has been transmtted contains data link 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 wherein the base station
performng the data link transm ssion control transmts to the nobile
station, control base station identification information for identification
of the bapeclksistdidton speetormis itrhe hdaha aldgik oftfr ahent58LERLGGREO!

instead of the data link transm ssion control information. Nanely, a data

link trangeicksd o scoot rauatetthogheabsnyehngst o d be 2picesatt=d Brention is a
data link 20 transm ssion control nethod of performng data |ink

transm ssicbatCaRrt Fokoed i 8i H8cadtomBtd 6 1 @E@aﬁréﬁgﬂﬁ%tteacgﬁtcﬁcglt.f or
transm ssion/reception of a packet between a nobile stationh and a plurality

of base stationgy Whesel MnwebSEns! aticon perform ngthe gghgehi nk

transm ssion 25 control transmts to the nobile station; ntrol, base

station idgatificatipAskniser@idon.tenvidentifheatiQn of .22 the pase
station performng the data link transm ssion control, instead of data |ink

transm sshopyeent gplk+ iypf or %é'rpn,tﬁq%%g&n dhe Imobi | e stat %?Hki dentifies

the base station performng the data ransm ssion S contr based on

the contrpl.hass i@l o {det ifi £8L1090: on, so that control can be

smoothly performed on the basis of the data link

transmission control information.

iO Incidentally, the present invention also permits
employment of embodiments wherein the base station
performing the data link transmission control transmits
to the mobile staticn, control base station -
identification information for identification of the base

15 station performing the data link transmissiocn -control,
instead of the data link transmission control
information.

Namely, & data link ITransmission control method

according to the present invention 1s a data 1link

20 transmission control method of performing data link
tLransmission control comprising automatic repeat request
control for transmission/reception of a packet between a
mobile station and a plurality of base stations, wherein
& base station performing the deta link transmission

25 control transmits to the mobile station, contrel base

station identification information for identification of

22



information. A nobile comunication system according to the. present
invention is a nobile comuni cati on 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 station conprises: base station transm ssion control means for
performng data |link transm ssion control conprising autonatic repeat
request 15 control for transm ssion/reception of a packet to or fromthe

mobi | e st atiien;bane stanswit thagroranssf @he tyansN thingrhaskhe swekil e
station, control base station identification information for identification

of the baseorsizati,on ipestesdi ngrt headat aythnk £ FapsHl$eiem CeRLQlH1 20
i nstead of data Ilnk transm ssion control informati on; and wherein the

mobi | e st atjirngm eMPIdseSanORiH & S1At +R0 mb%%@%ﬂ§%%QfOﬁOQBE9ElEQ%@S for
identifying the base station perfornlng the data [ink transm'ssion control,

based on thecoudol shaseost %tézo*‘bh{-?fﬂ% gatdqn, 2p; 4 pf ‘BIEHEE 90y ;8pd

perform ng data |ink transm Ssion con conpr|5|ng aut ormat i € "F épeat

reqgest copih@l410r pa23 4 5@@%%8&589@5%9&%091:9]&18&9&5%% E&%.Lgaomthe

base station; and connection request means fof I5sUi réqaes
connectionjy Ehm%tp4§g station as a conmunicating station. S A data |ink
transni ssi on control apparatus

A meobile communication system according teo the
present invention is a2 mobile communication system
comprising a mobile station and a plurality cof base

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

15 control for transmisslion/recepticn of & packet to or from
the mobile station: and tTransmitting means for
transmitting to the mecbile station, control base station
identification information for identificaticn of the base
station performing the data link transmission control,

.20 instead of data link transmission cfontrol information;
and wherein the mobile station comprises: mobile station
transmission control means for identifying the base
staticon performing the data link transmission contreol,

i based on the <control bzse station identification

25 information, and performing data link transmission

control comprising automatic repeal regquest control for

23



according to the present invention is a data |ink transm ssion 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 control for

transm ssion/reception of a packet to or fromthe nobile station; and

transm ttingnimbnsi dor recapgiidt i g bopbhgadlid esst atrban,trOMIHl base 15
station identification information for identification of the base station

per f or m ng el glef a shidk cbhaRSIA:SH1 0% o RANYY OheziniSt 3¢ of sdatagl ipk
transm ssion control information. In this case, the base station perform ng

the data ZQndddk tfanRsntsshertaQA rah; ¢ ansmitssto themppile station the
control base station identification information for identification of the

base statiQpmeiformmng thaerdata |ink transm ssion control., instead of the
data link transm ssion control information, whereby the nobile 25 station

cap identify the base:statji;on, perf.orid.ng the. dat j te 1.SSj.0n
control, based on the contﬁbl basg %&ﬁ%ﬁ%ﬁ?%n %&3#% |caF'%%@%1%ﬁnation

Thi's perm.ts 4,:hg n OB e +3Aat ?%ge%a@erifnqxénw&daié I nﬁatogé”ﬁ%%éi on

control conprising the automatic repeat request contro

transim sskULERCRUAN Afy PAGK Lo (8 e ArERRRR! 10N Syakluest
connection wth a new base stati'on or the [like
for performing transmission/reception of information
through 2z packet to or from 2 mobile station, comprising:
iO base station transmission control means for performing
datz link transmission contrel comprising -automatic
repeat request control for transmission/reception of a
packel to or from the ﬁobile statlon; and transmitting
means for transmitting to themebile station, control base
15 station ldeptification information for identification of
the base station performing the data link transmission
control, instead of data link trénsmission control
information.
In this case, the base station performing the datz
20 link transmission control transmits to the mobile station
the control base station identification information for
identification of the bhase station performing the data
link transmission control, instead of the data link
transmission control information, whereby the mobile

25 - station can identify the base station performing the data

link transmission contrel, based on the control base
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Wi th respect to the base station performng the data link transm ssion
control. When the nobile station and the base station performthe data |ink
transm ssion control using the control base station identification
information 10 instead of the data |ink transm ssion control information in
this way, the data volume of control information transmtted and received
can be reduced, so as to decrease the traffic volume of the network.

i nci dent alslBptian t heeditd ldanikl arr ahs Fiosgiadn. cwont r dihislSpeenhbd dhet he
present invention, desirably, the base station encapsul ates the control
base st at imowiliddeatktioat itoh pefrdomt i bheantithe lgadket satibati salien
transmtted, records the total value of the |length of the control base
stati on i denttixfdlcatdmr i afngraheoruandatthe: 20-penyt heqficgdchopackeat that is
transmtted, which expresses the length of the encapsul ated packet obtai ned

by encap$ulratiransmiisstihen headept dbrneachcgnrapsykated paskehectand transmts
t hese encapsul ated packets, and, in cases where the |ength obtained by

subt racti mgqike t eagtdowhetheodSyhendeneal nhke encapsul &t edipagket fromthe
| ength of the encapsul ated packet that is recorded in the header of the 25

transnittedieneapsukat €d pRekeiskSsPotiedugkrie iiend engt B-+ef 1the
transmtted packet that is recorded in the header of the transmtted

packet, |udgeasriiRat drhecencapsul atedn packehspane costIdict edgCentai ning
control base station 5 identification information.
base station perform the data link transmission control
using the control base station identificetion information
iC " instead of the data link transmission control information
in this way, the data volume of conltrol information
transmitted and received can be reduced, so as to decrease
the traffic volume of the network.
Incidentalily, in the data link transmission control
15 method of the present invention, desirably, the base
station encapsulates Lhe control base station
identification information and the packets that are
Transmitted, records the total value of the length of the
control base station identificaticen information and the
20 length of each packet that is transmitted, which expresses
the length of the encapsulated packet obtained by
encapsulaticon, in the header of each encapsulated packet,
and transmits these encapsulated packets, and, in 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



Furthernore, in the nobile comunication systemof the present invention,
desirably, the transmtting neans 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
identification information and the Iength of the packet that is

transnitt EdAnsNICH eX eresyes thies eyt he Dfi ¢ hetlbgeacaps ulkat ¢dnpatket t hat
i s obtained by encapsulation, in the header of each encapsul ated packet,
and transoift thrgtrehesd ermapsatlat edtlpatkes sreanddeenshr ueki BRaLEgi ng
nmeans that judge that the encapsul ated packets are constructed contai ning

control basetatatirem 2 tidedtpétrati 0n udefty matd O hE caeep=whareqst he | ength
obt ai ned by subtracting the length of the header of the encapsul ated packet

from t he peageh sof: dhe@ncapsat abedonpackstn d haind so1 eg9cded Lpite header
of the transmtted encapsul ated packet is not equal to the length of the 25

transm tt edepackatcAthiadn | Bpreemrdedni n the header of the transmtted
packet. 26 Furthernore, in the data |link transm ssion control apparatus of

the present inveptidrRrmdes rahl hd kb ITANSHALL D= FRBAS s GOARKI S8
encapsul ati ng neans for encapsul ating the control base station
i dentificahboprBsbAkor FBEReN A)d dehig NACke! Ahats i $n 54808 Mhit8bans
comprise encapsulating means for encapsulating the
control base station identification information and the
10 packet that is transmitted, encapsulated packet
transmitting means for recording the total wvalue of the
length of <the control base station identification
infermation and the length of the packet that is
transmitted, which expresses the length of the
15 encapsulated packet that is obtained by encapsulaticon, in
the headexr of each encapsulated packeit, and transmitting
these encapsulated packets, and construction Jjudging
meazns that Judge that the encapsulated packets are
consfructed containing control 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.
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encapsul at ed packet transmtting nmeans for recording the tolLal value of the
| ength of the control base station identification information and the
| ength of the packet that is transmtted, which expresses the length of the
10 encapsul ated packet that is obtained by encapsulation, in the header of
each encapsul ated packet, and transmtting these encapsul ated packets, and
construction judging neans that judge that the encapsul ated packets are
constructed containing control base station 15 identification information in
cases where the HEigtarmebeai Aadtby dabar adnknyrehenliemtdn aforttwer header of
the encapsul ated packet fromthe length of the encapsul ated packet that is
recor ded iaPRae Headerf ofthde pransnitt edvesndapsul ateed pdcket itheot equa
to the length of the 20 transmitted packet that is recorded in the header of
the trangmiartsed. patket . meéanthesempnigrt | engapistaicanibe meddwdl ydudged in
t he base station whether or not an encapsul ated packet that has been
transmtt etcegrtaiasicontahal  baserstiath oae 25 tisdenrin f | gakicaF iicdgrgrmt i on, so
that control can be snoothly performed on the basis of the control base 27
station i derdfcirmzdatéon enfdor nEkéonpaldkear detht@ achd everkhemghawenenti oned
object, the data link transm ssion control nethod of the present invention
i's a dat aelnicalp shirlansed 354 oke tontanbmiethod ok =5 speirormidagdiat@ dHak
transm ssion control conprising :
total value of the length of the contrcl base stzation
identification information and the length of the packet
that 1s transmitted, which expresses the length of the
10 encapsulated packet that is obtained by enczpsulation, in

the header of each encapsulated packet, and transmitting

these encapsulated packelts, and construction Jjudging

means that Judge that the encapsuleted packets are

constructed containing contrel bzse station
15 identification information in cases where the length

obtained by subtracting the length of the header of the

encapsulated packet from the length ¢f the encapsulated

packet that is recorded in the header of the fransmitted
- encapsulated packet is not egual te the length of the
20 transmitted packet that is recorded in the header of the

transmitted packet.

In these inventions, it can be relizbly judged in

the base station whether or not an encapsulated packet

that has been transmitted contalns control base station
25 identification informaticn, sc that control can be

zmoothly perfcrmed on the basis of the control base
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automati c 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
i nformation specifying the packet has been added to packet addressed to the
nobil e station, wherein the first base station delivers the packet copy to
a second base station, wherein the second base station stores the
del i ver ed phekebncapyentant eder enn infe rara tinire. base 15 stations conpri sing
the first base station transmt to the nobile station the packet
acconpani ed by the cidenttbizahiend nher aBbivemeroridheddehi ¥et edrpacket
copy. Specifically, in this nmethod, a first base station out of a plurality
of base st@ifgng istlor esaasechinmkes: aceeR¥o120npasket 40 Whicch identification
information (e. g., tentative nunbers, letters, synbols or conbinations of
the) used i9vspechbhyikhe Backet:has besnsAdded o paakel]. Addressgd to the
nobi |l e station, and delivers the packet to the other base statli ons.
Furg hernor;eerf@rmﬁgr i 0at e 25 Q%@E‘Fémfé)sﬂ\ég'hc*kérb’t§oid?3rﬁﬁdf§@$¢fn _

, d rdentification 28

information is adde the first base station nay also a

i nformati o tOnthecpacket riheghkf, and.pmy,al:so recega/rg%fgf packgt.,.to which
identification informati on has been added beforehand from ot her base

stations, Rt bet 99k en he Qihesn base stationgestgrethe 5 delivered
packet. Afterward, one or nore base stations -
station and a plurality of base stations, wherein a first
base station stores and makes a copy of packet in which
10 identification information specifying the packet has been
added tec packet addressed to the mcockile station, wherein
the first base station delivers the packet copy to a second
base station, wherein the second base station stores the

delivered packet copy, and wherelin cne or more base

stations comprising the first base station transmit to the

2
s

mobile station the  packet sccompanied by  the
identification information, or the delivered packet copy.
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 to specify the packet has been added to packetl
addressed to the ﬁobile station, and delivers the packet

to the other base stations. Furthermore, in regard to the

25 packet to which this identification information is added,

the £first base station may =2lso add identification

1)
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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
wi t hout providing 10 a circuit control station that perforns packet delivery
separately fromthe base stations, and since one or nore base stations
transmt packet to the nobile station, the traffic within the network can
be reduced;nEdvna heontle sighpackednibeeilicr eadena pye shwomteard g the 15
transm ssion delay tine of the packet, so. that the performnce of the
overal | syst@micdw baicwpidead i fimagrider ind coconpbhdted hecabadeedbj ect, a
data link transm ssion control nethod according to the present invention
is a dat adHdfkrahamdnfssinon tbemt balsaret towdiohs20 performng data |ink
transm ssion control conprising automatic repeat. request control for
transmi ssi on/ r eGepttitnrmfra, patket ohbkweehs 8e "ot 4 €108 atgtrandna plurality
of base stations, wherein a first base station adds to a packet addressed

t 05t he nohidle 2&r&d aba ot i denttbireatridyn did griahd 08 bosespestiyhag the
packet,, wherein the first base station stores the packet 29 acconpani ed by

t he i dent icirgatsi oim ¢ riros et i on b ane Sekesonat £9p¥mek the Eaeket, c¥herein the
first base station delivers the packet copy to a second base station,

wherein tMhe secongnbasge cstraldronm skonased heqdel ver edrpacket s 6opys 5 and
wherein one or nore base stations conprising the first
packel To the mebile staticon. 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 transmit packet to the mobile staticn, the
traffic within the neftwork can be reduced, and the
throughput can be increased by shortening &he
15 transmission delay time of the packet, so that the

performance of the overzll system can be improved.
In order to accomplish the above object, a datz link
transmission control method accord‘ing tc the present
invention is a data link transmission control method of
20 performing data link transmissicn control comprising
automatic repeat. request control for
transmission/reception of a packet between 2z mobile
station and a plurality of base stations, wherein;a first
base station adds to a packet addressed to the mobile
25 station, identification information for specifying the

packet, wherein the first base station stores the packst
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base station transmt to the nobile station the packet acconpanied by the
identification information, or the delivered packet copy. Nanely, in this
nmet hod, 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 unique nunber, character, synbol, or
conbi nation of these) , stores the packet to which the identification

 nf or mat i Qb d-maddes pkes. & s, coPY. oL s heipagket.. ;and deld yeks the packet

copy to a sec base “station n t € secon ase ‘stdtion Sforés the

delivered_p ggp&hébxnkgeg:kter%at ’Wﬁ’%f?% mye b bﬁgtb;g%a# Ongéﬁ?n?‘” sing the

first base station trans pac acconpani e i cation
cach base STaUaR StorBe-the SeERare oh °°??é%$a%%?a‘€%§é'g%§% PFBAE 1 ansm
é?itipiﬁk?%#eﬁa%?éag"g%%e %%%&%3%3%%?%?&9 (SR REBhsg ke, FoRg ae
degcribedﬁ ove e traffic qu e reduced in the petwork and
the transfit %rﬁ%Pa ?ﬁﬁ%nggxb @k@t553 lB@“?E&HEE&Sllébt%ﬁ g%réén i ncrease
data Pfﬁ‘égfrsngiaﬁtsa%ﬁﬂ TR T B Critndd'e dbeet GPng 100 Hb rOSBREFRvent | on.
desi rably, Lhe base s &5t ahions, (SpUPTiging the Lirst base station and the
delivered packet copy.
| Nzmely, in this method, & first base station out of
vib a2 plurelity of base stations adds to a packet addressed
to the mobile station, the identificaltion information for
specifying the packet {e.g., a unigue number, characterx,
sympol, or combination of these), stores the packet to
which the identification information is added, makes &
15 copy of the packet, and delivers the packet copy to =
second base station. Then the second base statilion steres
the delivered packet copy. ATter that, one or more base
stations comprising the first base station transmil the
packet accompanied by the identificaticn information or
20 the delivered packet copy to the mobile station. Since
each base station stores the packet and one or more base
stations transmit the packet to the mobile station without
providing an extra line control station for delivery of

packet separately from the base stations as described

above, the traffic veolume can be reduced in the network

o]
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base station) perform deleting the packet on the basis of a tineout of a
timer 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

speci fying a packet to be deleted, deleting the packet corresponding to the
identification information. This can facilitate the process of deleting the
packet undbrchst onagelatricss dasehest atlionsghpbtl natli segasec=desheabl y, when
the first base station notifies the second base station of the

i dentifi catirdprriznfoy naf i tne f entspecisiydimgnt he packet to be deleted, the
first base station enploys one or a conbination of two or nore nethods

sel ected from aTfi rsheneghed of ipnioViceaRGa L0 HOtiLdcaLEON RAELLhE
identification information every time a packet is deleted, a second nethod

of providipgogdinet it eald g &f e dentbEheation dofors i%?”tgé Bzpacket
deleted last in a predetermned tine, and a third netho of , upon del etion

ofs a specifieipacketofgtesAinednhaseds 25 00 a4y &y Re provi di ng
a notificatioﬁ of identification inf%rnation oﬁggﬁ% 5%%ke%.£§§g?% t he data

link transgisskenteemyr Qe mihed d@ggeiﬂt;nahkog%@é% a&‘?”’&h% nyegi Lon,

desirably, when the irst base station receives a request fromthe nobile

station that, ainewhase statdon shoyhd pe-desionated as pna packet-delivered

base station, the first base station
on the basis of anotification that a packet identical with
the packet has arrived at the mobile station; or, on the

iO basis of a2 noctification of identification information for
specifying a packet to be deleted, deleting the packet
corresponding to the identification informestion. This
can facilitate the process of deleting the packet under
storage at the base stations.

15 In this case, desirably, when the first base station

notifies the second base station of the identification

information for specifying the packet to ke deleted, the
first base station emplcys one or & combination of two or
more methods selected from a first method of providing a

20 notification of the identification information every time
a packet is deleted, a second method c¢f providing a
notifiéation of identificetion 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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makes a copy of the packet acconpanied 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 the
request fromthe npbile station. In the data |ink transm ssion control
method 15 accordi nglto G 3rdsiént i rmamsRoAs188si caBiyromharettiesl second
base station receives a request fromthe nobile station that the second
base stat BEFOSHOUIG e Exel ndegentr dmpackieen defievéred llyaserhetrattinans, t he
second base station deletes the packet copy addressed to the nobile 20

st ati on uAd&sistioragesse tilpe: seeondvease stagihont |drdmi shecantiigwr ati on,
the base station excluded fromthe packet-delivered base stations del etes

t he packettedpyn ddtressetevobehe mbkitlierststdnhd undedest ghaged \sher eby
unnecessary packets can be quickly discarded. The second 25 base station nmay
be5 ar r angedpto kredeelale tdeed egaest start idhe wxel fisken brem thetiobi | e
station, directly fromthe 32 nobile station or via the first base station.
In the damakkisnk 4 r anspi/ssicon coner olpamidiod aaeeandimig:d o bhe present

i nvention, desirably, when the first base station, the second base station,

or both ofcBntheseatecei vindndnstiore: anpdekets asesgssed tons heimehil e
base station, and delivers the packet copy to the new base
station. This permits the new base station to acgquire the

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

In the data 1link trensmission control method

15 according to the present invention, desirzbly, when the
second base station receives a regquest from the mobile
station that the second base station should ke excluded
from packet-delivered base stations, the second base
station deletes the packet copy addressed to the mobile

20 station under storage at The second base station. In this
configuration, the base staticn excluded £from  the
packet-delivered base stations deletes the packet copy
addressed to the mobile station under storage, whereby
unnecessary packets can be quickly discerded. The second

25 base station may be arranged fo receive the request for

the exclusion from the mobile station, directly from the
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station, the base stations send a notification of storage of the packet to

the nobile station; after reception of the notification, the nobile station

sel ects 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 the request transmts the

packet . NaneL{, not only the  first base station, but also the second base
&

station sEBPé-Let I FiadckbtCaddr 8ss68 tid TTe Akt | eLataPion and the base 15
stations send the notification of storage of the packet to the nmobile
station, wherebylt hEner af8RPss 6RKof LERE SIPSEKAD t CaHer fbbimetkedtion is
i npl emrented from one base station selected and requested to transmt the
packet byacth&dapl Ite $iha ForEs20t | hnvarSlcase deddsiaraly y, wvbentivbe first
base station, the second base station, or both of these receive the
transm ssfonstegasst sfoadmarhe Hobdi $ecsndt besewsitlag ist,orongoatiplafal ity of
packets addressed to the nobile station, the base stations transmt the
patkets tohthe 25cmobil anst atioge angh2wdtetf v ddye wdd | 2o stlat irnrbbfest or age
of the plurality of packets addressed to the nobile 33 station. This makes
it feasibteatoonotthy béheenpbiteonst a¢ndm ofc st brageloh pAckistsageget her and
thereby reduce the |oad of the notification process. For exanple, a
concei vabt€ ehbodimirt ite $dch mdiatl¢ hetabbiohe stfatiromrdesesiBthotidéfed of
exi stence of subsequent packets to a packet
the notification, the mobile station selects cne base
station out ¢f the base statiocns having provided the
10 notification and issues a request for transmission of the
packet to the base station; and the base station receiving
the reguest transmits the packet. Namely, nect only the
first base station, but also the second base station store
the packet addressed to the mobile staztion and the base
15 staticns send the notification of storage of the packet
to the mebile station, whereby the transmission of the
. packet to the mokile station is implemented from one base
station selected and requested tc transmit the packet by
the mobile station.
20 In this case, desirably, when the first base station,
the second base station, or bhoth of these receive the
transmission request Zfrom the mobile station while
storing a plurality of packets addressed to the mobile
station, the base stations transmit the peckets to the
25 mobile staticn and notify the mobile station of storage

of the plurality of packets addrgssed to the mobile

L
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transmtted fromthe base station in the piggyback system |In the data |ink
transm ssion control nmethod 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 station after the change, a request

for transgiashen. of mpacketcaddsessedshoilhe Joppteshs wiatygniipsel f and

identification information of the first packet o ansmitted object. In

this methods ciBe oeoumypicaloeplexbabersyptad il 1he-gbg pagg.station

bef ore the change and the”pac transm ssion fromthe né ase station

after the a o.th il.e station i restar fr e packet
correspon%%%gﬁg%%rﬁg ?%gﬁ?ﬂﬁ%§§€%$l?%f Fé%ﬁé%fofbgge %%%ﬁﬂ%hc et of the
transmtted objec C i tqQ t.he _request fromthe..nobjle.station,.

wher eby t%%ng?%vﬁéég %@%gﬁgﬁmgghlﬁesu %DgﬁﬁFy£§ﬁé%ggﬁlFoS%ﬁglﬁ@mfBase
station desjr t.0 25 transmt the packet addressed .to .the nobile station.
I:'ﬁ_jat he daﬁ%hr?gﬁd‘t P%ngr%ﬁj‘sséfie&nc%oonfr%&ﬁ%fl%ﬁ 8% A& dihg? tRETRR  pr esent

i nvention, desitably, -the bile stati.on neasures. receiving qualities of

si gnal s n?f‘é]ﬁgﬂil?f's}éi ??%%%Q%Ibﬁrsaﬁ PV [0 hASet 3T &t B a‘f}ﬁe%ﬁ%'b‘?me station
sel ects a first. basg sta.égn dﬁsiLedtto transmt 5 arﬂ?CKft adggegsed to the
nobi | e station %Iese"f e1 ety ﬁ o 11 ransmission CcoOLIO metho

according to the present invention, desirably, when the
mobile station changes a base station desired to transmit
iO a packet addressed toc the mobille station itself, the
mobile station notifies an original base staztion before
thé change of discontinuaticn of subseguent transmission
and sends to a new base station after the chénge, a request
for transmission of a packet addressed to the mobile
15 station itself and identificaticon informaticn of the
first packet of a transmitted object. In this methed, the
communication is interrupted with the old base station
before the change and the packet transmission from the new
base stationséfter the changé to the mobile station is
20 restarted from the packet corresponding to the
identification information of the first packet of the
transmitted object according to the request from the.
mobile station, whereby the o©ld base station can be

e

smoothly changed to the new base station desired to
25 transmit the packet addressed to the mobile station.

Tn the data link transmission control method
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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 inplenent the

transm ssion of packet fromthe selected base station to the nobile station
in a goodaccmiitricprio thel nrehendat avehnk otr, adesiissilony © diter mbobridiehod
according to the present invention, desirably, the nobile station neasures
recei vi ng squaliidri esmeb ssirgral s retoedngmd t edufarldmeepl urcat i t g ighaliase
stations, the nobile station selects a first base station desired to

transmit 2@zasprckeaid ddnesseduteltihe BEbbke eSkEaki-ddnd selfe nbased on the
receiving qualities for the respective base stations; the nobile station

notifies thetfiidrskdlase Statfionst Misse sl eeied, dokithe tecekuhngiqual ities
for the respective base stations; based on the receiving qualities for the

2551 espechi ¥echaseaghatkers tbhenhbi xshihaserstabi-on «sdeater KiaRes: bar each of
the other base stations whether a 35 for a transition into an appropriate

comuni cathenystal €3ndcgeediind £=0 rart { FB-AVEF 8gR ikRCBELENG: HaLLLY, Whereby

the base station can be transitioned into the appropriate comunication

state. 5 Pasi kakl hodih® GERbLatEARsShakegueP I $L + fansmi ssion

of the packet addressed to the mobile station itself, to

the first base station thus selected. This makes it

10 feazsible, for example, to select a bage station with the
highest receiving quality as the first base station and
thus implement the transmission of packet from the
selected base staticn to the mobile station in a good
condition.

15 . In the datz link transmission control method
according to the present invention, desirably, the mobile
station measures receiving gqualities of signals
transmitted from a plurality of base stations, the mobile
station selects a first base station desired to transmit

20 a packet addressed to the mcbile station itself, based on
the receiving qualities 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 gqualities for the

25 respective base stations, the first base station

determines for each of the other base statlions whether a



first state in which 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

whi ch a packet addressed to the nobile station is provided with

i dent i fi cBe¥ on traneihhohohntor a8perph fypng attke cparketi, c & onpys iz erade from
15 the packet acconpanied by the identification information, the packet
copy is detcwvededg &nd & helpeckebrageonpardiedindyqnhéity, whereby
identificationinformation can be transmtted; and a fourth state in which
t he packethedmse s treeredwerhrd bemtrarkasel gied ilonovihd agpirmdhietdird state
and in which the 20 packet copy can be transmitted to the nobile .station.
Furt her mreymini theidat addtnk. transm ssion control nethod of the present

i nvention, desirably, a first base station encapsulates the identification

i 8f ormati on anded heapagketishd habmake ideld ot edrarecor dsnpheskot al val ue 25
of the length of the identification information and the 1length of the

del i ver e ipaskeadta i Lh BXPERSSE o dee t engifsm B€ s0bni/he ceneansylial ed packet
obt ai ned by encapsul ation, in the header of each encapsul ated packet, and

del i ver s dziesee g encapsslcit e packat acrand sithtcases aker@idedangt h
obtai ned by subtracting the length of the header of the 5 encapsul ated

packet frem thechengt padkettheadheopsatiatted the mobile station is
= provided with identification information for -specifying
lO the packet and in which the packet accompanied -by the
identificatien information can be transmitted to the
mchile station; a third state in which a packet addressed
to the mobile station is provided with identification
information for specifying the packet, a copy is made from
15 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 f'rom
a base station working in the third state and in which the

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

25 of the length of the identification information and the

Jength of the delivered packet, which expresses the length
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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 the encapsul ated packets 10 are
constructed containing identification information. 1In this case, it can be
reliably judged in the base -station whether or not an encapsul ated packet
that has been delivered contains identification information,. so that
control c&f FersmIctansipetedrpedken théabasids bof enltepsitlddent j fircati on
information. incidentally, the invention associated with the. above-stated
dat a | i nk threahs@idesi ofi eanh ralczpauabsedoeackapt ared dsl 1her & rodtaydd on of the
nobi | e conmuni cati on systens descri bed below. Since the technical idea is

20 comonebe dhenlavedt patloft s hesed,t hénoperadd ovhand effiectl eraytth
substantially the same. Specifically, the nobile conmmunication system of

the presenbtivesd ilop sSbaraeBhiing coraUNd€athoss SYEEeRE sGRAPIJSitHe a nobile
station and a plurality of base 25 stations and configured to perform

transni sscap/zeoeitof pickatorrai amd hraughn ac packet end8pand pesd orm data
link transm ssion control conprising autonatic repeat request control,

wherei n epel e Hase ist abicrOIPIihSese ERRMJY Jeapsef gk 1ARKiRG a copy of
packet in which identification information specifying the 5 packet has been
added to packeisaddresspdctett hes MBkl @ gual to the length of the
delivered packet that is recorded in the header of the
delivered packet, judges that the encapsulated packets
io are constructed containing identification information.
In this case, it can be reliably judged in the base stalion
whether or neot an encapsulated packet that -has besn -
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-stated data link transmission control can -also be
captured as the invention of the mobile communication’
systems described below. Since the technical idea is
20 commen to the invention of these, the operation and effect
are substantizlly the same.
Specifically, the mobile communication system of
the present invention i1s a mobile communicatiocn system
comprising a mobile station and a plurslity of base

25 stations and configured to perfornm

transmission/reception of information through a packet
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station; delivering nmeans 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 anot her base station; and transmtting neans for
transmtting the packet acconpanied by the identification information or
the delivered packet to the nobile station. Nanely, a nobile comrunication
syst em accandi rg1fprm héapreskintk | nventsriisdiso oohith® Icopprprcat hgn system
15 conprising a nobile station and a plurality of base stations and

confi gur edatooperfier Megdmnsregsken/ keeedion afherdof matdorHenrgugh a
packet and performdata |ink transm ssion control conprising automatic

repeat reqéestieantd@lpr Wesei Roeachd hgebase 20- stakiAp congsbypess.
identification information adding mneans for adding to & packet”™ addressed to

the nobil & ;skati ﬂrm,wﬁid:q{lﬁidférp@itﬁp@atﬂéﬁrmf&maé%nsgﬁgngg&&gt bge packet;
copyi ng neans for nmaking a copy of the packet acconpanie y t'he

i dentifi c%éﬁgeknﬁgg%@e@ﬁ ackRedlel b vier L pgt nsafea%efs%recp% Vﬁé Ngoit Nee Packet

copy to another base station; storing neans for storing the pacﬁet 39

accompani eck bys bhe alL SRt LAt N TRl Ay ke Dasec st aton of i ts

a
own oOr a packet el rvered from anot ase stati transm ng neans

for transmdiingble Haackel: accoppatled iy Lhe. ) deabll naklagy fofor mation
or 5 the delivered packet to the nobile station.

packet accempanied by the identification information at
the base station of its own or a packet delivered from
10 another base staticn; and trapsmitting means for
transmitting the packet accompani.ed by the identification
information or the delivered packet to the mobile station.
Namely, a mobile communication system according to
the present invention i1s a moblle communication system
15 comprising a mebile station and a plurality of base
stations and configured to perform
transmission/reception of information ithreugh a packet
and perform data link transmission control comprising
automatic repeat request contrel, wherein each the base
20 station comprises: identification information  adding
means for adding to a packet addressed to the mobile
station, identification information for specifying the
packet; copyind means for making a copy of the packet
accompanied by the identification information;

25 delivering means for délivering the}packet copy to another

base station; steoring means for storing the packet
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In this nobile conmuni cati on system according to the present invention,
desirably, the base station further. conprises: deleting neans for deleting
t he packet stored by the storing neans. 10 In this nethod, desirably, the
base station further conprises: deleted packet notifying neans for

noti fying another base station of the identification information of the
packet to be deleted, by either one nethod or a conbination of two or nore

t hod I [ : : ; i t tati

el otes acpaueaie QT GHER e R R e LR T R Bl
i nf ti f. L t , h f i di
ot i 11 cat PR 01T GenCr T EAT) o' BESHAR FOA T Pk A e h o Ast i o

det ' tinme, .and a third,. 20 _nethod of, del eti.on, of ifi
backet oPEPITEY | BaGed BILANBF GABerEPBE 15, CAFBVI g5 ndrR i cat i on
of identification informatign_ of %he.ﬁ%pke%” Iq%Ihe nobi | e %anunicayion
syst em acE8F %ﬁ;ﬁ%??@ﬁ@nb?gséﬁtt fveRE G D EES T 4b1 YR PhE2GASE SFati on

further conpri ses: .packet retransmtti means .for, upon reception of a
re%uest f%ﬁergt 1%ﬁﬁ%@i%ﬂchta%ﬁa§Qﬁ WQQ#$%4®€?%é°HUbiIe station,
retransmtting the_packet jn response to the request. In the npbile
comuni cation sySt 156[3:?}?%["?@ PhC2 bt @RS F R &t Orc 18 di® 5B6Fy, t he

base station further S conpri.ses staqrage .notjfying neans for, upon
receptioﬁpgﬁaentIgnventfogP desira(iy}Jthe bale %tatggn furthgr

comprises: deletinyg means for deleting the packet stored
K} by the storing neans.
iO In this method, desirably, the base station furthe;
comprises: deleted packet neotifying means for notifying
another base station of the identification information of
the packet to be deleted, by either one method or a
compbination of two or more methods selected from a first
15 methed of, every time the base staztion deletes a packet,
providing a notification cf 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 thixd
20 method of, upon déletion of a specific packet determined
based on a predetermined rule, providing a notification
of identification informaticn of the packet.
In the mobile communication sfstem,according to the
présent invention, desirably, the base station further
25 comprises: packet retransmitting means for, upon

reception of a request for retransmission of a packet from

40



storage of a packet addressed to the nobile station, sending a notification
of the storage of the packet to the npbile station; the transmtting neans
transmits the packet to the nobile station in response to a request from 10
the nmobil e station; and the nobile station further conprises:, selecting
means for, upon reception of the notification, selecting one base station
out of base stations sending the notification; and transm ssion request

means foreseningma e féﬁ,fPétf:&%EﬁﬁI"t%ﬁ}r%“t?ﬂ;?epééktetﬁe%ﬂaf&eﬁ?ﬁg?t he base

station selected. In this system desirab ase statron further
conprisesionﬁhgf&g iQn control nmeans performng such control that, when
receiving a transSmssion request from the nobile station while storing a

Cont rol  mean. SRREE® CRET T Sret t G  heahes VRS ET ERS: BReRB S 1o the
Storage oi TREPHl OFATTTS 1 SBRtRerdsadditeotes Fo the igbi f & A%t on,
et | ortCREST PABI S COERE nOBIT &Y MBASFuF bher oAt KOnpr 468 *Rflange
opcasion JoLLLYLG Toans LOre. g Lhe, f0BL | € S0 34) g0 gharges, g, bace
ool e Bfether hase, sLELLon. sending. & 40U L6 90, 3 e
mobile station; the transmitiing means tfransmits the
packet to the mobile station in response to a reguest from
15 the mobile station; 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
reguest means Ior sending a reguest for transmission of
15 the packet to the base station selected.

Iﬁ this system, desirably, the base station further
comprises: notification contrel means performing .such
contrel that, when recsiving a transmissicn reguest from
the mobile station while storing a plurality of packets

20 addressed to the mobile station, the notification contrel
means makes the transmitting means transmit the packets
to the mobile station and makes the storage notifying
means send a notification of stecrage of the plufality of

.packets addressed to the mobile station, thereto.

25 | In the mobile communication system according to the

present invention, desirably, the mobile station further
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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 transmitted object. In the nobile comrunication system according
to the present invention, desirably, the nobile station further conprises:
measuri ng nmeans for measuring receiving qualities of signals transmtted

froma plapapitaf: base kb &é@éé%&%héﬁi@ﬁhg%%ﬁ s sher %ﬁ%ﬁgﬁ%{gg a first

base station desired to transmt a packet” addressed to fhe e station

of its ovm@bg%egtsfamﬁegh%%ievsi agbageaéiétﬁé?gcgésgggdr ESPECL) V. base

stations; and transm ssion requesting neans’ sending a Ttequest for 20

transm ssj Ors&tag{}f@t pag{&e__tew e%%edtltlg %inPé)i lseEasctiacEﬂ orilté)oé_tget s,own to the

first base ation selected. In thé robile commnication n15%cording to
moasUr | g EARE LT of ks USRS CPEVel vF RBCB85qud i {TBL GR ATl s OFansm L ed
base 4> SHorPhh SBLatra « T aRORTE o Pocker: Hagtessedn o the robile
bace ot at HEIPENG 7 REdT Ut MG qUB 115, TER [FVRE FESHESFariHOEPTSTho the
first base b sfationseleghed of Lhe feceiying qualities for, the
transmission of a packet addressed te the mobile station -
of its own and identification information of the first
ib packet of a transmitted object.
In the meobile 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
15 stations; selecting means for selecting a first base
station desired to transmit a packet addressed to the
mobile station of i1ts own, based on the receiving
qualities for the ﬁespective base stations; and

=

transmission reguesting means for sending a request for

20 transmission of a packet addressed to the mobile station
of its own to the f%rst base station selected.

In the mobile communication system according to the

present invention, desirably, the mobile station further

comprises: measuring means for measuring receiving.

25 qualities of signals transmitted from a pluralilby of base

stations: selecting means for selecting a first base
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respective base stations; and the base station further conprises:

determ ning neans for, when the base station of its owm is selected as the
first base station, determ ning 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 qualities for the
respective base stations; and instructing nmeans for providing instructions
of transm ssion operation based on the result of the. 15 determ nation, to

the other hase.s0Athansydd Lhermpbida Comuieati asystemyaceonging to the

present invention, desirably, the nobile station. fur conprises:

diversity LEAEPILOn{Pans,tofs URAD NeRePLiOL. of difentical packels from

respective base stations, 20 performng diversity recepti on o th@lpackets.
dosi rabl y. SR ORTT oot AT oR SRRPCHErT© Bt Pt CRse dng Sreeor
Pace 25 ot ars:Y QRS THoaNE-For Haki A i LAY SGie abbatCi e i oh
or et er mi ed SOTAL AT SPAt ob” STt bhL BEnaT ebsFyFig 4HAI FHes for

Lhe y espective base stalions. . and sale.tLansiilon teauest yeans Lot
station 5 degl red 1o MBkE LReRTANSILLAN A, 1N, SonPyni gation siate
of its own 1is selected as the first base station,
determining for each of other base stations whether a
iO packet to be delivered from the base station of its own
is to be transmitted to the mebile station, based on the
receiving qualities for the respective base stations; and
instructing means Ior .providing instructions of
transmission o¢peration 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 mobile station further
comprises: diversity reception means for, upon reception
of identical packets from respective base stations,

20 performing diversity reception cf the packets.

In.the:mobilé communication system according to the
present invention, desirably, the mobile station further
comprises: measuring means for mneasuring . receliving

qualilties of signals transmitted from a plurality of base

stations; decision means for making a decision about in

N
n

which communication state each base sltation is out of a
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into another state, based on the result of the decision. in this system
desirably, the plurality of predeterm ned conmuni 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 with identification information for
specifying the packet and in which the packet acconpani ed by the
identification information can be transmtted to the 15 nobile station; a
third stat eliaraihiich od paeket: eaddimess edmrtion 1 et hobi $eateat itors4d opr ovi ded
with identification information for specifying the packet, a copy is nade
from the packeecadcomganued By dadhddrdént fecakicdninbarsmaticanionthe packet
copy is delivered, and the packet acconpanied 20 by the identification

i nformati orrgarthe d tanssitssh Bagucatfneahb Stat ecnaliwki ehrelbeecpacket copy
is received from a base station working in the third state and in which the

packet copycgan herdsansohtded toniha imhiileh staticone fWwatdesrareoni n the
nobi | e conmuni cati on system of 25 the present invention, desirably, the

del gveri ngaeeansd eomatkeetRRCapsHkating FEapBef @bn@OBaPSH 2l REtRe 44
configured to performtransm ssion/reception of information through a

packet andipetf armthata dddtke, tHa541 S99 CORELOL 68MPRESHREIaYbAMALI C
repeat request control, the nobile comrunication systemconprising a 5
plurality of basgpstahligns,sidteePASeastatben LOMHHSI NGiurality of
predetermined communication states comprise: a first
state in which no packet transmission/reception is
10 carried out to or from the mobile station; a 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 transmitited to: the
15 mobile station; a third state in which a packet addressed
to the mobile station is provided with identificaticn
information for specifying the packet, a copy is made fronm
the packet accompanied by the identification information,
the packet copy is delivered, and the packet accompanied
20 by the identification information can be transmitted; and
a fourth state in which the packet copy 1s recelved from
a base station working in the third state and in which the
packet copy can be transmiltted to the mobile station.
Furtheymore, in the mobile communication system of

25 the present invention, desirably, the delivering means

comprise encapsulating means for encapsulating the
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copying neans for making a copy of packet in which identification

i nformati on specifying the packet has been added to packet addressed to the
nobil e station; delivering nmeans for delivering the packet copy to another
10 base station; storing neans for storing the packet acconpanied by the
identification information at the base station of its own and a packet
delivered from another base station; and transmtting nmeans for

transm ttddgf i ferest or ed pagketrhe t her MRbink essbal/irktedSidanelys a base
station according to the present invention is a base station, together with

a mobi | e 1t @EhAR ofBKiRgoURha BDbbhexeeMINbECald PR SHSt @M aconfigured to
performtransm ssion/reception of " information through a packet and perform

data |ink- 20,45 a88Fb8SEOALERN! EOpeAE R MHHOIEY] & & £peal o f eguest
control, the nobile comunication systemconprising a plurality of base

stations,_ ¢ g@§et§&ggﬁg@ﬁggnp%%§hﬂggCa%ggghgﬁ%§%%+ogoﬁggg%@gg ap addi ng

nmeans for adding to a packet a essed e station,

dent i 11 GALLOM £5,1 9F O ABLT 05, L 0bnseehyLag Ll be zpackelicagamyLng, rreans for

maki ng a“copy © h acket acconpani € the I'ca

| nf or ot L] YRILNG ERanSy Lot gdeLi arlng Sihe pagket. oapytaanot her

base statiom, ~Storing neans Tor Storin acconpani e

dont 1 SOLA LOLOLEBH o Bl b0e OS8O Bhel$SCRED Ba2UL Packe

| added to packet addressed to the mobile station:

delivering means for delivering the packet copy to another

iO base station; storing means for storing the packet
accompanied by the identification information at the base -
station of its own and 2 packet delivered {rom ancther base
station; and transmitting means for transmitting the
stored packets Tto the mobile station.

15 Namely, a base station according toc the preéent

invention is a base station, together with a mobile.

station, making up a moblle communication system

configured To perform transmission/reception of

information through a packet and perform data link

20 transmission control comprising automatic repeat redquest
control, the mobile communication system comprising a
plurality of base staticns, the base staticn comprising:
identification information adding means for adding to a
packet addressed to the mobile station, identification

z5 infermation for specifying the packet; copying means for

making a copy of the packel accompanied by the



transmtting neans for transmtting the stored packets to the nobile
station. In this case, desirably, the base station is configured to further
conprise: determ ning nmeans for, 10 when the nobile station configured to
select a first base station desired to transmt a packet addressed to the."’
nobi |l e station, based on receiving qualities of signals transmtted froma
plurality of base stations, and.notify the first base station of the
receiving qualities for the 15 respective base stations, selects the base

station. Ofgbhesr2Wl ity he kAl basgystation »detgym nhagptor egeh of

ot her base stations whether a packet to be from e base station
of its own.L$.: r m 0 i j ased._ he
recei ving %%gf%gfggggo?ﬂéhéﬁ%gﬂ?ésﬁ%%?ngané§O§%%%=gﬁgﬁgaﬁgg?g§?$Ucting
neans for rovidi ng_instruycti.ons. of ansm ssi_on operation,based on the
result of ?ﬁ “gefel a%gﬂﬁﬁ% %%gfﬁﬁgo%hgrpﬁﬁigt §ﬁ£§Qﬁﬁﬂl?ﬂr Hegﬁ%re, in

t he base statipon_of the present 25 invention, desirahly, the delivering
Teans. conptERC . GAEASSOTAL P HEHRCT - GrEAB 2SS R AT SEAGhE: F¥Eat i o 47
packet to be.delivered fromthe first base statiqn is t he transpmitted to
thg' mobi | €8 afi HFCKH ?ﬁg]lﬂerrﬁd bg’g%m §‘Fé?t%|th§r? gt?%?/?dégaitﬁﬁnr’uc@ ns of
transm ssion_o er%%Lon based_.on the resth of ghe geternina%ion, to the

ot her base"5*3tEEF6ASS FRFESpEPHi tECEABLOEHET bRSeSSPAEFONRCEETS to

the mobile station.
In this case, desirably, the base staticn is
configured to further comprise: determining means for,
lO when the mobile station configured toc select a first bhase
station desired to transmit a packet zddressed to the -
mobile station, based on receiving gualities of signals
transmitted from a2 plurality of base stations, and notify
the first base station of the receiving qualities for the
15 respective base stations, selects the base station of its
own as the first bese station, determining for each cf
oth'er bhase stations whether a packet To be delivered from
the base station of its own 1s to be transmitied to the
mobile station, based on the receiving qualities for the
20 respective pase stations; and instructing means for.
providing instructioris of transmission operation based on
the result of the determination, to the other &base
stations.
Furthermore, in the base station of the present
25 invention, desirably, the delivering means comprisé

encapsulating means for encapsulating the identification
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properly performthe transm ssion operation or transn ssion avoi dance
operation in accordance with the operation instructions to each of the

ot her base stations according to the result of the determ nation based on
the 10 receiving qualities for the respective base stations. 1In the data
link transm ssion control nethod according to the present invention,
desirably, when the nobile station receives identical packets from

respective ase_statigns, _the ile . statiaon rforns,_diversity, 15 ‘
recepti onp%?}g?ﬁe"ﬁagﬁeﬁg,ilmrc%érggjﬁonén a%cléeui%ﬁﬁ?%%%i%ﬁgma‘uéﬁi t9. in the
data link_transmssion control nethod according to fhe present invention,
desi r abl ,etEﬁ“%{Bi}'Fge%%& itglﬁ W@i@ﬁr%ssaqaetc]e‘?%i nﬁnguﬁ??tfégsgpbﬁﬁnal s 20
transmtted froma plurality of bage stations; and, based on the receiving
qual i ti esSFoFLPRePrESpEES Ve HHELC - LPAFi BhsLTERETTTH I IR TBRI®R each base
station sends a request for a transition of a conmunication state to a

base st atf®nS8cHt LEE FBSHREeC T H ¢ PSR bFOR het 25 RS0 RFTIRTECRRFDN state

into another communication state. In this case, the nobile station issues a
transi ti on-#EgeBEt 3T NidenEiFTEE T ok ionf 6EREE oR28/d ThatpaBretsthat are
del i vered, encapsul ated packet delivering neans for recording the total .
val ue of R¥ePEEAYt h BETERE™ i dERE fi CaerSHlisFicimt i GreBAELeRe |@hgth of the

packet 5 that is delivered, which expresses the |length of the
transmission avoidance operaticon in accordance with the

cperation instructions to each of the olther base stations
according tc the result of the determination based on the
10 receiving gualities for the respective base stations.

In the data link transmission contrcol method
according to the present invention, desirably, when the
mobile station receives identical 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 transmission control method
according to the present invention, desirably, the mobile
station measures receiving cqualities of signals

20 transmitted from a plurality of base stations: and, based
on the receiving gqualities for the respective base
stations, the mobile station or each base station sends
a request for a2 transition of a communication state to a
base station desired to make the transition of the

25 communication state into another communicalbion state. In

this cage, the mobile station issues a2 transitlon request
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encapsul at ed packet obtained by encapsul ation, in the header of each
encapsul ated 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 obtai ned by subtracting the | ength of the -header of the
encapsul ated packet fromthe length of the encapsul ated packet that is

recor ded EBTEQgﬁﬂﬁﬁggré?ffﬂ%?fﬁg%.gﬁr gnqﬁﬂ§uk%%§%aﬂ?ﬁ%ﬁ%tisaggt equal to

t he | engt ivered packet that is re e héader of the

W th the SBBISEREy o HatE T1 I Y artar RBF ort boNEF Ar SandeRDE: | B0

comuni cati on ste can gl Q-be 20 captured as t he i nventipon t he base
BRE4 tar

stations afE°AOBI%e Stati es@A B bt ow 1§ ndEHE t ethni idea is

common to.the invention of %hese .the operatian ang ef%ect are
subst ant i AfFPtEfec D GRtPFRRERPY, 2Fffe T SHEEE Nt oFPEHRApEBEent 25
invention is A bas tation, together with a nohile _statjon,_npking up a
ng%ile coﬁhﬁﬁiééiigﬁféy§ﬁéﬁ* 45 ?ﬁgoﬁﬂﬁﬁﬁ%ﬁﬁﬁﬁd pEEKRE s‘?%g?hﬁre

deli vered, encapsu%g#ed gacket del j ve iﬁg,neans for recording the total

val ue of TRe@PEHdRSSY PR Ele T3 2RT oRY iITHOFREPLBALIERd tHE FRRgth of the

packet that is delivered, 5 “hiﬁh ex resigs the | epngth of . the encapsul at ed
packet header of each encapsulated packet, and délivering these

encapsulated packets, and construction judging means that

judge that the encapsulated packets are constructed

iO containing identification information in cases where the
length oktained by subtracting the length of.the header
cf the encapsulated packet =Zfrom the length of the
encapsulated packet that is recorded in the header of the
delivered encapsulated packet isAnot equal to the length

15 of the delivered packef that is recorded in the header of
the delivered packet.

Incidentally, - the essence of the invention
associsted with the above-stated data link transmission-
control and mobile communication systems can also be

20 captured as the invention of the base staltlions and mobile
stations described below. Since the technical idea is
common to the invention of these, the operation and effect
are substantially the sane.

specifically, the base staﬁion, of the present

25 invention is A base station, together with a mobile

station, making up a mobile communication system



obt ai ned by encapsul ation, in the header of each encapsul ated packet, and
delivering these encapsul ated packets, and construction judgi ng neans that
judge that the encapsul ated packets are constructed containing 10
identification information in cases where the I ength obtained by
subtracting the length of the header of the encapsul ated packet fromthe

| ength of the encapsul ated packet that is recorded in the header of the
del i ver ed irdipapsiul @it ed apaickethés petckefiml thathe dmngt Hedf vehed]5
del i vered packet that is recorded in the header of the delivered packet. A
mobi | e st&ﬁaﬁp&ﬂiﬁt@dngatketh@qﬂxﬂﬁwungnmeahkomoﬂSm@t@@@ih? shat i on,
together with a plurality of base stations, making up a nobile

communi catic@iz iSyst£m0 eanf itgs edi éogPer f eFm transm gshenti egepbihon of
information through a packet and performdata |link transm ssion control

conpri si ngn@dteidmlich zepeaher BaHESH cEH L Yacitdie R ke stat bapegonpri sing:
measuring nmeans for neasuring receiving qualities of signals. transmtted

255f rom awpliwral dtyr @fsbaserst at togsh o8 echd NgnrRans: f0Fed S%!a@ﬁ&it_ng a first
base station desired to transmt a 48 packet addressed to the nobile

-station obnitks n@wn, Hiasethcopsthgrreeei visng qual i tiesafer the pgspective
base stations; and transm ssion request neans for sending a request for

transni sskaBa@fktihe: Racketxaddr essedid O $ 081 RgNMebid& Sddti9an0keblis own to
the first base station |
packets, and cconstruction judging means that judge that
the encapsulated packets are constructed containing
10 identification Information in cases where the length
cbtained by subtracting the length of the header of the
encapsulated packet from the length of the encapsulated
packet that i1s recorded in the header of the delivered
encapsulated packet is noit egual to the length of the
15 : delivered packet that is recorded in the header of the
delivered éacket_

A mobile station according to the present invention
is a mcobile station, together with a plurxality. of base
stations, making up a mobile communicaticn system

20 configured to perform  transmission/reception of
information throuch a packet and perform data Jlink
transmission control comprising automatic repezt request
control, the mobile station comprising: measuring means
for mezsuring receliving qualities of signals_transmitted

25 from a plurality of base stations; selecting means for

selecting a3 first base station desired to transmit a



sel ected. Another nobile station according to the present invention is a
nobi |l e station, together with a plurality of base stations, making up a
nobi | e conmmuni cati on system 10 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:
measuring nmeans for neasuring receiving qualities of signals transmtted 15

froma pluwealidy Llapase-a! fbl os gaisiifi% acLundld oy of; . daber MAUng for each

of other Dbase stations whether a acket [Tvered se

station ofoni t%h%""”rei %rit\'ﬂh@ergéﬁqsinﬂégd éo%t:)cgﬁrrg iels%asd&tzi ggl,’.b&%a%ieggon t he

receiving qualities pective base s S,

i nstructions .of transp,ssi eration_based.,on the result of the
deternina%%&%aq%Fih%ﬂgt%ggﬁéﬂéggé?%tFSH§?5§mq§ﬁ4%g%ﬁ§aﬁ§ %eétecting a
first base station desired to transmt a packet addressed th nobi | e
station oF%%ﬁ?%ﬁvﬁD%aiﬁﬁnsﬁgfﬁéQQﬂéE\EqﬁyﬁﬁFﬁﬁglF AZ&sE6 3H%i§§%pective
base stations;, and _receiving .quality notifying. peans for notifying the
fisst basBCP49 St iFﬁgﬂrC’%’el %gt S oP“%het‘? e&%‘ievi hhrghal i3 s es Stét ke
respective gas stations. Another nobile station according to the present

i nventi on®Fs®& ile station, together with a plurality 5 of base

stati ons, making up.,a npbi conmunj cati on system
gno%her mokgle statfon accgé ing to the present

invention is a mobile station, together with a plurality
of base stations, making up a mobile communication system
lb confilgured to perform transmission/reception: of
information through a packet and perform .data link
transmission control comprising automatic repeat reguest
control, the mobkile station comprising: measuring means
for measuring receiving qualities of signals transmitted
15 from a plurality of base stations having 2 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, based on the
recelving qualities for the respective base stations, and
20 providing instructions of transmission cperation based on
the result of the determination, to the other bzse
stations; selecting means for selecting a first base
station desired to transmit a packet zaddressed to the
mobile station of its own, based on the receiving
25 qualities for the respective base stations; and receiving

guality notifying means for notifying the first base



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 neans 10
for measuring receiving qualities of signals transmtted froma plurality
of base stations; decision neans for nmaking a decision about in which
connunication state each base station is out of a plurality of

predet er m.neg C@gngléril c;:q._té&n gtaadtq.?? at %%eéq,ﬁrh% rgﬁgﬁﬁeglvelsngfgéglnt? i g?‘ 15 for

t he respectl VE basé stations; tTansi request

sending a r r of a communication state to a base
SEB oM A

station d&: ransition of the communi cation state into

anot her state, d onm;?p resutt Lof the ec sion. 20 In this case,

desirably, the Sﬂ?ra Fty ﬁoere%l FEIRPN&F < 9c§t°| oh"&t &FES npri se:

firstt state in which no transm ssjon/recepti,o carried out to or

fromthe Prﬁ‘ﬁ’iqrgjs?rétji%r? rgﬁ% ﬁ%rﬁtﬁﬁ?ﬁf FRIGRPER ﬁlﬁgcl’?ei“&c}’@rlé@ed to the
€I|e statl n i S éﬁ grOV|ded with identification informgtion for specifying

the packePfa asﬁn Rothe u&cédﬂﬁ%ﬁ#%dc%@mPﬁéCaﬁ@*FUéﬁFﬂﬁWbat|on

i nformati on can be ransnltted to the nobile station; a third state in

whi ch a pafkdt Bfiesset t oPERECHBDI | & T8t § QR HF BGEBEG oW t h oL

identification infor ion for specifying the packet, a copy is made fromb5

the packet™& EHEWﬁ&ﬁ?Iﬂ%ﬁF??ﬁﬁld%ﬂﬂ%ﬂ%%ﬁlGﬁ“%nPGﬂﬁ%P?%ndata link

transmission contreol comprising automztic repeat request
control, the mobile station comprising: measuring means
iO for measuring receiving gqualities of sighals transmitted
from a plurality of base stations; decision means for
making a declision about in which communication state each
base station is out of a plurality of predetermined
communication states, based on the receiving gqualities

15 for the respective base stations:; and state transition

request means for sending a reguest for z transition of -

a2 communication steate 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



t he packet copy is delivered, and the packet acconpanied by the
identification information can be transmtted; and a fourth state in which
t he 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 to further
conprise diversity reception neans ' for, upon reception of identical packets

from respecid.ye; rhagseishati 9nsrunpeLiQr nbRg Hoershlyoieqepiien ofpdhe 15
packets. Incidentally, the invention associated wth the above-stated

bl | & St Hdionee 8l 50, be woscal bedeasy, W Stadon contral o ograms (o

be execute a conputer nmounted on the nobile Stations, w | be

20 descr i hegl DELOWoAIP! 28 BRI & SEALLARCNLP! 1BEAEAMAGCANIng Lo

t he present” invention’is al e station contrg programto he executed by
aracions, S e hy ST RO T S AT AT oy @t BRERohP iR Ed 1 “pertor m
1 B T andalts €EGHoRLF SR B8l A0 Stk OBt T CoRepett < FeqeRet gt rol . as
St ep 5441 1 RERIUNT i Tbcet i T HOAFTLi B89oF 15 SFGRAIs FEaRGATIl 1 om a
pluralityigjtg%§fd25%E¥Ty%tf%n.information.can\be transmitted; and
a foﬁrth state in which the packet copy is received from
a base station working in the third state and in which the
ib packet copy can be transmitted toc the mebile 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 assgociated with the
above-stated mobile stations can also be described as
mobile station control programs to be executed by. a
computer mounted on the mobile stations, which will be
20 described below.
Nzmely, a mobile station contrbl program according
to the present invention is a mobile station control
program to be executed by a computer mounted on a mobile
station, together with a plurality of base stations,

25 making up z wobile communication system configured to

perform transmission/reception of information through a



selecting step 5442 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 1D
step 5443 of sending a request for transm ssion of the packet addressed to
the nobile station of its own to the first -base station selected. Another
nobi |l e station control program according to the present invention is a

nobi | e stat.l cont r ol r 0 xecut ed .conput er. unted on a
nobi | e stiﬁéﬁ%ttgﬁ% héﬁéﬁggﬁﬁg béﬁ%hlﬁsﬁﬁ%fgﬁﬁ%%5§¥5398ﬁs,Cﬁ&%rﬁ up a
nobi | e communi cation s nfigured_to perform. transm ssion/reception of
i nf or mat i G EHroughY & géﬁg%igaﬁagﬁgﬁf5FﬁP§§FaHQQHFQféﬁ§M€iﬁ%mjﬁbntrm
conprisin%VZO agto tic r%fe%é reg%gst control, as shown inFi.g: 4, the
conput er Béig confitur E§H exechfdn% ARRLGATESt EF BSAUBE: mBasuri ng
receiving qualities of signals transmtted froma plurality of base
stations W@ﬁﬁﬁf%ﬁgfiﬁﬁﬁigﬁgéfOéep@@ﬁmm%ﬂffﬁﬁc%éﬁﬁnéfqB?ﬁéﬁlﬁéb@fstations
25_whet her a packet to be delivered fromthe base station of its ownis to
be>t r ansnPELEG It LI SbbE Fedst Bfllon, Phasedity2odnbeke s&edilvngg Gualities
for the respective base statjons, and providing instructions of

t r ansni ssEEAEGPeTat FBAPhaF onft BEleedding or A& sdeta vt natRdAoDt 0 t he

ot her base stations; a selecting step S452 of selecting S a first base
station d@?ﬁﬁ&?q(ﬁ?rémﬁﬁﬁm%FpéCWQCkEt addressed to the mobile

station of 1its own, based on the receiving gqualities for
The respective base stations; and a transmission reguest
10 step 5443 of sending a request for transmission of the
packet addressed to the mobile station of its cown to the

first base station selected.
Anotherﬂmobilé station contrel program according to
the present invention is a mobile station control progranm
15 to be executed by a compuier mounted on a mobile station,
together with a plurality of base stations, making up a

N

mobile communication system configured to  perform
transmission/reception of information through a packet .
and perform data link transmission contrel comprising
20 automatic repealt request control, as shown in Fig: 4, the
computer being configured to execute: a measuring step
S451 of measuring receiving gualities of signals
transmitted from 2 plurality of base stations having a
function of determining for each of other base stations

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

its own is to be transmitied to the mobile station, based

52



addressed to the nobile station of its own, based on the receiving
qualities for the respective base stations; and a receiving quality
notifying step S453 of notifying the first base station selected, of the
receiving qualities 10 for the respective base stations. Another nobile
station control programaccording to the present invention is a nobile
station control program to be executed by a conputer nounted on a nobile
station, .together with a plurality of base stations, making up a | nobile
comuni catdmon t3yst ermceaind igur eghd10i e f or b r t NS M-S £ £6E Pt A of
information through a packet and performdata |ink transm ssion control
conpri si ngst il on@} i Cani@peatovRiUest et i 38sShON i G s Svort he .
conput er being configured to execute;. a neasuring step 20 S461 of neasuring
recei ving gpiatities Wissagnalthe YERIH Mze@i}fle_-cfe_:@é&z@jﬁ%e&ah!,ti/ood‘h ase
stations; a decision step S$S462 of nmaking a decision about In whic
comuni caty t e ; st.atd 148 Out .a urgl i w1
predeteréﬂgifigﬁ%ﬁ%i%EEF§§§§?aFeE€%E£§§ﬁ%nSg%ptﬁég?eégi&%%fgﬁﬁﬂqties for

the respegli v aserslall aasits ANd RJnANsT Lo Lagues! SLEP 2463 Of sending

a request 53 for a transition of a communication state to a‘base station

desired tqdmhke Lhe t8ansithon: of Lhe.communl qall ag,stale .4 nto anot her

state, base result of the decision. Conputer-r € ‘recordi ng

medi a_accordidng, 1,0y tfita1 B PLESANY (Y QUL A Fe AR 280 | D hat either

one of
a receiving guality netifying step 8453 of notifying the

first base station selected, of the receiving qualities

1
[ o]

for the respective base stations.

Another moblle station control program according to
the present invention is 2 mobile station control program
To be executed by a computer mounted on a mobile station,

- together with a plurality of base stations, mzking up a

n

mobile communication system configured to perform

-

ftransmissicon/reception of information through a packet
and perform data link transmission control comprising
auvtcomatic repeat regquest contrel, as shown in Fig. 5, the .
computer being configured to execute:; a measuring step
20 S461 of measuring receiving qualities of signals
transmitted from 2 plurality of base stztions; a decision
step S462 of making a decision abecut din which
communication state each base station 1s out of a
plurality of predetermined communication states, based on
25 the receiving qualities for the respective base stations;

and a transition request step S463 of sending a request



t he above-stated nobile station control progranms is recorded therein. As
shown in Fig. 6, the nobile station control programrecorded in the

recordi ng medium 62 is

on a 10 nobile station 60. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.

system bl ock di agram of the conventi onal

2is atime chart for illustrating the operation 15 of the data |

{ransm ssin copfL Ak wathod d i dherEPOYLNLLONAL - DO Lo, COMTMNLCALY on

syst em

Fig. art showng a first

stati on control

fl owchart

Wi Ng a second enbodi e heé ion

readabl e by readi ng part 61A of conputer 61 nounted

lis a

nmobi | e communi cati on system Fig.
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the above-stated mobile station control programs is

recorded therein. As shown in Fig. 6, the mcbile station
contrel program recorded in the recording medium 62 1s
readable by reading part 61A of computer 61 mounted on a

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
cf the data link transmission control method in the
conventional mckile communication system.

Fig. 3 is a flowchart showing & first embodiment of
the mobile staticn control program according te the
present invention.

Fig. 4 is a flowchart showing a second embodiment
of The mobile staticn control program according to the
present invention.

Fig. 5 is a flowchart showing a third empodiment of
+he mobile station control progrem according to the
present invention.

Fig. 6 is a block diagram of a recording medium



Fig. 8 is atinme chart for illustrating the operation of the first

enbodi nent. Fig. 9 is an operation correlation chart for specifically
illustrating the operation in the first 10 enbodinent. Fig. 10Ais a

di agram showi ng a packet configuration at the data |link transm ssion
control unit in the first enbodinent. Fig. 10.8 is a diagram show ng packet
and block 15 configurations at the data |link transm ssion control unit in

the secondseydodinenhe . Ro®hilkl ISt 2 $ ﬁteﬁbgggg& di éﬁp&ﬁf %ﬁﬁiggbile

communi cati on systen1aSSOC|ated with t et 12 is a

di agram show ngn £¥net ix@Rale Hlackse. o gonstituting the data |l ink transm ssion
control unit ?% t he base statloﬁz ?n the third enbodinent. Fig. 13 is a

di agram show ng ﬁH@CtUOQﬁi 9IQ&%§:IﬁoB§E§H¥h%Q%ﬁ Q% g%%oahﬁgﬁ?aat sm ssion

control unit in t he nobi | € “st |on in - 14A i s

S ont e R A0kl PO CLBOr AULLOE & O%0LLLMR QLG L e FELD L ;s%c;%p m ssi on

control 4ssoci ated mnth eth show ng
stq;e tra@%ﬁééqﬁ A< respectlve events. 5 Fig. 15 is a .diagramfor
| ustrating p05|?|ons of )

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

Fig. 9 1is an operation cecrrelation chart for
spe.cifically illustrating the operation in the first
iD embodiment.

Fig. 10A is a diagram showing a packet éonfiguration
at the Qata link transmission centrol unit in the first
embodiment.

Fig. 10B is a diagram showing packet and block

15 . configurations at the date link transmission control unit

in the second embodiment.

Fig. 11 is 2 system block diagram of Cthe mobile
communication system associated with the  third
embodiment.

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

Fig. 13 is a diagram shcwing functional blocks
constituting the data link transmission contrel unit in

25 the mobile station in the third embodiment.

Fig. 14A 1s & state transition diagram for

55



the nmobile station in the third enbodinent. Fig. 16 is a diagramfor
illustrating the processing carried out when a packet arrives at a base
station in a packet transmssible 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 copyingapdtiransmss bl gestate. Fig. @@%Eﬁigs‘%ﬁm Ngotp

. : o
illustrating a first method of providing a notification of a pacﬁet nunber

of a del et Egsoet;?.jaﬁ%trd ?‘?/Jﬁhy %flg?thﬁ%db%%ﬁuo?iaz%r%. 202 del etes a packet. Fig.

19B is a drawng fo ustrating a secon net hod of providing a

tification of a. f t, deleted Last i determ ped time.
Flo, 19C i a draiRhg Tor I | Bt FRLEng U ONTT aoRBERod 201 o1 SR EI Th &

notificati ogqof C%gténber nq; a packet deleted last every time ten packets
are del et ed~5B8 ilg. 20 9% %" di agramfor illustrating an exanple adopting a

tiner as a tri r for.deleting a _packet stored 56, at each base station in
thregepr ocessi ngggfl‘ﬁ gislﬁ?’ aFﬁig?gE%mi 505 aﬁjglﬁiﬁ%%nﬁ?IR%%Fh??ﬁg"%n exanpl e

sherein {1g,Pagg: 318l 18 202, 212,01 anomt Jdentical, packets (o the mbile
. : ) g the operation
Fig. 16 is a diagram for illustrating the processing

czrried out when a packet arrives at a base statioen in a

packet 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 1s a diegram for illustrating the procéssing
carried out when a packet arrives at a base station in a

15 packet copying and transmissible state.

Fig. 19A is a drewing for illustrating a £irst method
of providing a notification of a packet number of a deleted

| cbhject every time the base station 202 deletes a packet.

Fig. 198 is a drawing for illustrating 2 second

20 method of providing a notification of a number of 2 packet
deleted last in a predetermined time.

Fig. 19C is a drawing for illustrating a third method
of providing a notification of a number of a2 packet deleted
last every time ten packets are deleted.

25 Fig. 20 is a diagram for l1llustrating an example

adopting a timer as a trigger for deleting a packet stored
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of the object base stations and the nobile station in Event A Fig. 23 is a
diagramfor illustrating the operation of the object base stations and the
mobil e station in Event 10 a. Fig. 24 is a diagramfor illustrating the
operation of the object base stations and the nobile station in Event C
Fig. 25 is a diagramfor illustrating the operation 15 of the object base
stations and the nobile station in Event D. Fig. 26 is a diagramfor,
illustrating the operation of the object base stations and the nobile
station in fvept - 5,52Q E%%th%'?natﬂébg?d%@ééfﬂéfﬁfa?i?% ﬁ?e operation

of handover transm ssion control 1 n packet transmssion e fourth

Cystem associ ated W1 EheT i1 L1 - 5 B Aens F 55 98 FE SN am for
illustrati ; ti 57.i.n:the initial,,state int fjfth enpbodi t.
Fi g 30 1 5 S G et Por 5ol SFATAG Thed bber 48 ront L RATTY ba G WA packel s

are transmtted froma,plurality of base statj.ons.to the nobile station in
a transiti 6 B sfatd Fﬁetﬁgbﬁ]ﬁ hsg%ba?néﬁt.ylg' 1e.

5 Fig. 22 is a diagram for illustrating the operation
of the cbject base stations and the mobile station in Event
4.
Fig. 23 1 a diagram for illustrating the cperation
of the cbject base statlons and the mobile station in Event -
10 B.
Fig. 24 1s & diagram for illustrating the operation:

of the object base stations and the mobile staticn in Event

c.

Fig. 25 is a diagrém for illustrating the coperation

i3 of the chject bese stations and the mebile station in Event
D.

Fig. 26 is a diagram for illustrating the operation
of the object base stations and the meblile station in Event
E.

20 Fig. 27 is =& table for illustrating the operation
of handover transmission controel in packet transmission
in the fourth embodiment.

Fig. 28 is a system block diagram of the mobile
communication  system associated with  the fifth-

25 embodiment.

Fig. 25 is a diagram for illustrating the operation

LA
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Fig. 31 is a diagramfor explaining the operation carried out when packets
are transmtted froma single base station.to the nobile station in the
transition state in the fifth enbodinent. 10 Fig. 32 is a system structural
di agram of a nobile conmunication system enbodying the first method of the
si xth enmbodinment. Fig. 33A is a functional block diagram of the

encapsul ating and transmtting part. | Fig. 33B is a functional block

di agr am ofirt hghe ehrapsullatdtrg: @nth dehkvVELifng RaBodHhért 34 is a diagram
showi ng the construction of the |P packet in the first nethod of the sixth

enbodi ment. Fi @i@5 86 asfhowiehardin showi dgo! heripracess Rp2Q prgcedures in
the first and second nethods of the sixth enbodinent. Fig. 36 is a system

struct ur alezh:a0s A of WhdPBdEce €OINIGAL] Of) Sy 84 e SOy NG t:he, second
met hod of the sixth-enbod?%ent. 25 Fig. 37 1s a diagran1g%bmjgﬁ't e

constructiggn ¥fsd herghkRPopackel #@et second- net hod. of .t I Xt -ﬁfbodinent.
58 DESCRIPTICN:%F Tﬁ% égEFERRED EMB SFNE%T%qﬁg?fggslg oggé%ﬁ%g%u | be

degcri bed cheliqw as Q. khe @%ﬂdé%ﬁéﬂ@nsnissiOn control nethods and nobile
conmmuni cati on systens according to the present invention. 5 [First

Enbodi ment | Fig. 31 is a diagram for explaining the operation
carrigd cut when packets are transmitted from a single
base statlion to the mobile station in the transition state
in the fifth embodiment.

1ﬁ Fig. 32 1s a system structural diagram of a mobile
communication system embodying the first method of the
sixth embodiment.

Fig. 33A is a functional block diagram of the
encapsuleting arnd transmitting part.

Fig. 33B is a functional block diagram of the

b3
n

encapsulating and delivering part.

Fig. 34 is a diagram.éhowing-the construction of the
IP packet in the first method of the sixth embodiment.

Fig. 35 is a flow chart showing the processing

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

Fig. 36 is a systenm structural diagram of 2 mobile
communication system embodying the second method of the
sixth embodinment.

25 - Fig. 37 is 2 diagram showing the construction of the

IP packet in the second method of the sixth embodiment.



First, the first enbodi nent of the present invention wll be described
referring to Fig. 7 and Fig. 8_ At~the start, the configuration of the
nobi | e conmmuni cation systemin the first enbodinment will be described on
the 10 basis of Fig. 7. The present nobil e conmuni cation system of the
first enbodinment is conprised of a nobile station 131 and a plurality of
base stations 102, 112, 122, each base station being comrunicable with

ot her baserg@iipnsont broagh ermEtrwrkD lrvibpiveENhil e station 131 is
conposed ofa transmtter/ receiver 33 configured to receive data from the

radi o network anghAsansntindaiache st he rpdio Hekuetkedt brough a mpile
station antenna 32; a data link transmssion control unit 34 configured to
performt 0 aqlsi NS SSi C C |.S4 00 e t.gmati c
Fapeat T oqusat aont ol Heshr Baa Rara rartor Tt e b AR

t erm nal n. i / t 1 f ck data. . ng .t hese
conponentgéngﬁ% a%gf?#ﬁ£y£?€%ﬁ§ﬁ§£%$%%n§&ﬁ%B%FEﬁ%ﬁfgﬁﬁfF?gggﬁfégéd of a

nobi |l e 25 %%%@é%‘ﬁﬁﬁ@ﬁﬂ%@?%gn control unit 34A configured to performthe
data |ink transm ssion control conprising the 59 autonmatic repeat request

control for tr%q%gsltg%%?%ggz%&wog mgg&koekschteopgresfernqtm.égv%élts)tt%soﬁorstati on;

and a connecti on reques contigured to Ssdea

connecti of;wht it he 0ase S8 ald A1V Afn o5 & FOITURI CALTHY, STALI QL. 4y,

start, the configuration of the moblle communication:

system in The first embodiment will be described on thke
ib basis of Fig. 7. The present mobile communication system
of the first embcodiment is comprised of a mobile station
131 and a plurality of base statiocns 102, 112, 122, each
base station being communicable with other base stations
through a network 1.
15 The mobile station 131 is composed of =&
transmitter/receiver 33 configured to recelve data from
the radic netwerk and transmit data to the radio network
through a mobile station antenna 32; =& data link
transmission control unit 34 configured to perform the
20 data link transmission control comprising the automatic
repeat reguest contrel described hereinafter; and a data
input/ontput terminal 35 as an input/ocutput terminal of
packet data. Among these components, the datas link
transmission control unit 34 is composed of a2 mobile
25 station transmission control unit 34A configured to

perform the data link transmission contrel comprising the



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
t hrough a base station antenna 6; a data |ink transm ssion 10 control unit
103 configured to performthe data |ink transm ssion control conprising the
automatic repeat request control described hereinafter and control each of
the constitutive units in the base station 102; a transfer wunit 105
configured . to transmt d lipk transm_ ssion 15 control Jinformgtion to a
base st at iaéjhtoéréa%‘new stg%é?%ﬁagafter EF.%H@&% e.g., Wt Fecei v%ra request
for chang%giof t.he bas? statiqn; and a s%pr%%e unit 104 fupctigning as a

t enpor ar y "SEordye” St 88/ BFCHRRED fat aPEAESStherS PEr *EWe HEBa Q3SF

transm ssigon control unit 103. The other 20 base stations 112, 122 are al so
const ruct FFH WA 2 STRIUF OB X THAES6f URhE H4Se COPatioF IO Next, the
operation in the first enbodinment will be described. Let us suppose herein
that the ASBiUS StRIGEST dAFt BPENESHIPH citilor-l@abaEres tittioToRS or nore
25 _nei ghboring base stations and the nobile station issues a request for
change of at ifeTrase &2 aironstrtiondetermines 60 that it can perform

comuni cation with better comunication quality with another base station
than with the Bhse sbatieon steFéanl y LRder Tonmstimgarisnd Lexfus?a al so
assunme that the nobile station 131 is first 5 comrunicating with good
communi catiremsgudliay/ weehivae 5 configured to receive data from:

the radio network and transmit deta to the radio network
through & base station antenna 6; a dsta link transmission
10 contrcl unit 103 configured to perform tﬁe data link
transmission contrel conprising the auvtomatic. repeat
request control described hereinafter and control each of
the constitutive units in the base station 102; a transfer
unit 1065 configured to transmit data link transmission

control information to 2 base statlion as a new station

',.__l
n

after change, e.g., when recelving a reguest for change
of the base station; and a storage unit 104 functioning
as a temporary siorage 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 10Z.

Next, the operation in the first embodiment will be
describad. Let us suppose herein that the moblle station
monitors communication qualities with one or more

25 neighboring base stations and the mobile station issues

a request for change of the base station if it deCermines

&0



base station 102 and is in a comuni cable state only with the base station
102. At the base station 102, the data link transm ssion control unit 103
accepts a packet fromthe network 1 at 10 an arrow Si in Fig. 8 and

perfornms the data |ink transm ssion control conprising the automatic repeat
request control. The data link transm ssion control unit 103 first adds a
packet nunber for enabling identification of the packet, thereafter stores

t he packetthand tiken cbs oupputferivhe paekeinidnithent r ansth tt ergdiecei ver 5.
I f the packet can be identified by a packet nunber described at the header

of the packgimigdchbiont Bealatd whtRkahs opsri 5850 €00 9] L1 6,403, the
control unit 103 _, stores the packet as it is and outputs it to the 20

transmi tt @ind nocel VerabioW theuleradd nehdde AsMhBackat s JMDel.1as; descri bed
above. Then the transmitter/receiver 5 nodulates the i nput. packet |nto a

transmtt '«Q%%a%@uméndtltx@@r e@ﬁéerm&ﬁ‘ﬂ%m b2 aENe A ransm tid ”Q(&'sgsn

t hr ough th se station antenna 6 to the nobile station 25 -an

ar gow S2 iy, FEA@H éau metho'\‘;gﬁddh@gﬁmuﬁﬁctﬂ%d}?%ﬁﬁhfﬁﬁ QEpl%%ethe 61

transnltter receiver recei t he signal throu e statlon

antenna 3 stc*éetrf‘f?r%tﬁ? they dat g Lnkopy {1%3 b'?\lsé Q7 Ganiol, unit, 3

accepts t & rece|ve acket” "to pérformt | Nk tTansm-ssi on contro
conprisingﬁétggsguggggabg nepeat request control. The data Iink

At the base.station 102, the data link transmission
control unit 103 accepts a packet from the network 1 at
ib an arrow S1 in Fig. 8 and performs the data link
ransmission control comprising the automatic repeat
reguest contrecl. The data link trénsmission control unit
103 first adds a packet number for enabling idéntification-
of the packet, thereafter stores the packet, and then

15 outputs the packet to the transmitter/receiver 5.
If the packet cén be identified by a packet number
described at the header of the packet fed into the data
: link transmission control unit 103, the control unit 103
| stores tThe packet as 1t is and cutputs it to the
20 transmitter/receiver 5, without adding the new packet
number as described above. Then the {ransmitter/receiver
5 modulates the input packel into a trxansmitting signal
and thereafter transmits the ftransmitting signal through-
the base station antenna € to the mobile statiom 131 [at

25 an arrow S2 in Fig. 8).

on the other hand, at the mebile station 131, the

S



transm ssion control unit 34 perforns the error detection wusing the parity
added to the input packet. When 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
retransm ssion of the packet (at an arrow S3 in Fig. 8 . Then the data

link transyigsstantteentdale hit 3103rpebRaRSMiS tﬂ%ﬁ@fkﬁr%gﬂ the packet
15 nunber stored (at an arrow 54 in Fig. 8). Wien there 1s no“error found in

the packetyopheedatatldika 488K 39 %’h%%é?&af%& %eottﬁé)ygz\s&mﬁ packet
a an

t hrough the data -input/output termn 5 and transmfts

(Acknowl edgipitd; sLg8al Ladng hase SAUANJ02..120 el ebyangl Lyl ng the

data link transm ssion control unit 1 ase f an

acknoul edgrenl..of AT 48l oo 06 Lhe PRCKELGAL 40, AT QY S5 Jg B0, 8. Then

t he data transm'ssi on control uni t'és t he

& _ Smission. 25 t jof the. npbil
pagket nunbier sbocsdidar retransm.sshon, 25.Mhen, movenent of f he mbil e

station results in deteriora conmunr catig

base, (52, SYAL AR, 107 haukng.been, comyn) cabL g heistofore idthe, oot e
Station tRISUGh BEEnEBAse sPAFPEn 12 ke (RECGaER IRk (1 IRAH s¥1%n cont ro

detection results in finding an error in the packet, the
deta 1ink transmission control unit 34 sends a NACK
1-0 (Negative Acknowledgment) signal to the base station 102,
| thereby notifying the data l1ink transmission contrel unit
103 of a repeat request for retransmission of the packet
(2t an arrow 53 in Fig. 8). Then the data link transimission
centrol unit 103 retransmits the packet. with the packet

number stored (at an arrow S4 in Fig. 8).

l._!
(&)

When there 1s no error found in the packet, the data
link transmission contrel unit 34 outputs the packet
through the data 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 tl-;Le base station 102 of an acknowledgment of arrival
of the packet (at an arrow S5 in Fig. 8). Then the data
link transmission contreol unit 103 deletes the packet with
the packet number stored for retransmission.

25 When movement of the mobile sgtation 131 resulis in

deteriorating the communication quality with the hase
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unit 103 of the base station 102 (at arrows 56 and 57 in Fig. 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 with the request
for the 10 change of the base station. Receiving the request for change of
t he base station, the data link transm ssion control unit 103 of the base
station 102 transmts the data link transm ssion control information
t hrough the transfer_ unit, 10% to the base 15 station 112 designated as a new
base st at iS01® 587 AP AfPFA RS E SR FPEIMUSY: CaTthicn P rieedit 0 Eabo i ienttha | |
describe a nmethod of using a packet number wi thout an acknow edgnent of
arrival af@ihee |Stastopabkbtahtibe¥ing thetdai &hl kpktheraashiassirdn contro
information. Then the data |ink 20 transmission control unit 103 deletes al
the. stor&&spagketsonorl lthednbbere Sthat itombilBe aneitiemm hategitse packet
transm ssion. Wien a packet addressed to the nobile station 131 arrives
t her eaf t et ratn et flat ackielst franshhsgeonft adnd bels diBitt tiR3 adrat:gn arrow S9
in Fig. 25 8, the control unit nakes the transferring unit 105 transfer the
pabBket tothlkebbasesttbtponl 122X agshd desz asnk6Brindicatsedrbyoanranr ow S10.
If the data link transm ssion control unit 113 of the base station 112
desi gnat ednds 4 0w hase $t=ad atattorei V&3 azpaskebtwaddressgdstioithe nobil e
station 131 5 before the reception of the data |ink transm ssion control
~ Fig. 8). The prezent embodiment employs a method of
notifying the base station of a number cf the new base
Lﬂ station after the change along with the reguest for the
1G change of the base station.
Receiving the request for change of the base station, .
the datz link transmission control unit 103 of the base
station 102 transmits the data link transmission control
information through the transfer unit 105 to the base
15 staticn 112 designated &s a new base station (a2t an arrow
S8 in Fig. 8). The present embodiment will describe a
method of using a packet number without an azcknowledgment
of arrival and the latest packet number as the data link
transmission control information. Then the datz link
20 transmission contrel unit 103 deletes 211 the stored
packets for the mobile station 131 and terminates the
packet tTransmission. When a packet zddressed to the
mobile station 131 arrives thereafter a2t the data link
transmission control unit 103 as at an arrow $% in Fig.
25 8, the control unit makes the transferring unit 105 -

transfer the packet to the base station 112 as if is, as
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information fromthe base station 102, the storage unit 114 tenporarily
stores the packet until input of the data |ink transm ssion control
information. After receiving the data link transm ssion control
information, the 10 control unit 113 adds a nunmber subsequent to the | atest
packet nunber as the data link transm ssion control information to the
packet stored in the storage unit 114 and thereafter perforns the

processin escrib her et of or e transmt the packet (at arrows 511( S12,
S13, 15 g?%}?aﬁﬁ%ﬁqT%ea%ﬁﬁFF8ws§g3%on further moves into a cell of another

base station, the ta |ink transm ssion control nethod of the present
i nvention can aEgo%gé S3hA et 2BEBLESAPT & IHer aboVRibpétdt Pén. 20

Since the nmethod according to the present invention does not have to
execut e t RBEpreE&RIUT B2 Bl CReddtd i RAYSEABATEACIET Aumsar kawk petaiienuse of
the. data link transmssion control unit of the base station directly
communi ca¥PA§1McEh & heasbibitl e Sizr s dadascddser | Bebidlsovas a2 hé3tlata | i nk
transm ssion control can be always carried out through-the shortest path,
i rPespectheéoot wovarmerrtbanoil the dobrl biskatransmand ivhectrnansier del ay
tinme of packet can be shorter than before. The above operation will be
descri bedinhotuetthem fdetmithavibhseefbrtnoa lEFH ghd.sBotageusnitr st
suppose that the nobile station 131 is
114 temporarily stores the packet until input ¢of the data
link transmissicn contrel information. After receiving
the data link transmission contrel information, the
10 control unit 113 adds a number subseguent to the latestl
packet number as the data link transmissicn control
information te the packet stored in the storage unit 114
and thereafter performs the processing described
heretofore to transmit the packet (at arrows 511, 5§12, 513,
i5 sS14).
When the mobile station further moves intc & cell
cf another base station, the data link transmission
contrel method of the present invention can also be
implemented according to the above operation.
20 Since the method according to the present invention
does not have to execute the procedure of resetting the
packet number and permits use of the data 1link
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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in a good state of communication quality wth the base station 102 as an
ol d base station before the change. When the base station 212 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 influence on increase of traffic or increase of delay tine. Thus the
operation will be described as an enbodi nent wherein in that case the old
base staticdn 102 mobtilruestdoipeff ehm titee datankimek 19 18aNsHLeSisgn contro
conprising the automati c repeat request control and wherein when the new
base stat iper e d&e basehstatrorthkd? whstapt fromthe base station 102
performng the data link transm ssion control, the packet addressed to the

mobi | e station ang tdecdat apkirak :20, b aNsNMhsshk GoUd Q! i hnkaramtion are
transferred to the neM/basg station 122 and the neM/baséhstgt$%%I222

perforns d%@%fkﬂ@&ﬁﬁnfegégggggs%dnyfﬁrnéOI conprising the ‘automatic
repeat request control. At the point (1) of Fig. 9, the base station 102 25

regei ves a pack r Rphi_lie i f rk. The
bage station 10%%§3§§ §§%§§k§?p %%gg?%fiaﬁﬁkgéégﬁﬁg?gﬁ%@%§>eqﬁﬁwﬁﬁe i nput

packet, star &9 gies pagket, candopkhareal{ e, LagsiLs {16, PRGker, Lo t e

nobil e station "131. Since the nobile statio ects no error in the

recei ved pacgket,, the gohjl %%ggsggs%é%iw@é%&a e 1acknow gdgpent  of

arrival to the base station en
the base station 112 as a new base station after the change

is a base sitztion adjacent to ;:he base station 102
10 performing the data link tramnsmission control,
retransmission causes little influence on incréase of
traffic or increase of delay time. Thus the cperaticnwill
be described 2s an embodiment wherein in that case the old

base station 102 continues to perform the data link

T

Y

15 transmission control comprising the auvtomakic repe

request control and wherein when the new base 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 1link

20 transmission contrecl information are transferred to the

new base station 122 and the new base station 122 performs

the data 1link transmission control comprising the
automatic repeat request control.

At the point (1) of Fig. 2, 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



the base station 102, receiving the acknowl edgnment of arrival of the packet
nunber 1, deletes the packet of the packet nunber 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

t he packet to the nobile station 131. Since the nobile station 131 detects

an error iq hgg received packet, é%i i me, x pbi | ation_ 131
transmts ae C% %hébative Agk 0 é%%é&ﬁ %l%%anPgetﬁgg%ﬁié 8F4ti on 102,
t hereby r i - ion_ 102 .to retransni.t the, .packet of the
packet nuﬁgggé%. %ﬁ;Qgﬁggﬁgﬁg%?%ﬁ:EBEQEFe€¢ %ﬁ%ﬁ% lﬁé“ﬁﬁgQéFlifEthe packet
nunber 2 %n Eesqﬂﬂse ZgiHo th@ fegeagﬁ{eq est.  However, since the nobile
station 13%C&gai'h dBPE'S ahtBFFEP ik h e%s&ﬂéét R{uETrecei ¥edtBet he nobil e
station 131 aga%gotranﬁ 'ts_t regegt request = for_retransm ssion of the
packet nuhBeFL1¥efo RRe Bhse TR% al'PEn LF02S LAE I PRI sl $bi fE20S¥e Ton®@ni cat i on
quality 25 Eﬁth the base station 112 becones better than that with the base
station 192KNgHGE The o1 3t 4t dmha 312 senskat66RalPéquelkeror change
of the base station through.the base . station 112 to the base station 102_
Si nce the*Pas@35& atFoh 282 % a PRSEI¥EREI diadpakert lesdrntba’é stati on
102, the base §ﬁatiqg 102 continues to performthe data 5 link transm ssion
control cnptTeitngTt has Rt okati RUFBEEat s deletes the packelt of the

packet number 1 stored.

At the next peint (2) of Fig. 9, a packet addressed

lb to the mobile statjon is fed into the base station 1i02.

The base station 102 adds a packet number 2 and the CRC

code to the packet, stores the packet, and thereafter

tra_ns:mité the pac};et to the mekbile station 131. Since the

mobile station 131 detects an exror in the received packet
15 this time, +the mobile statien 131 transmits a NACK

(Negative.Acknowledgment) signal to the base station 102,

thereby reguesting the base station 102 to retransmit the
] packet of the packet number 2. The base station 102

retransmits the packet of the packet number 2 in tesponse
20 to the repeat request. However, since the mobile station

131 agzin detects an error in the packet thus received,

the mobile station 131 again transmits & repezat regquest

for retransmission of the packet number 2 to the hase

station 102. At this point, the communication guality

25 with the base station 112 becomes better than that with

the base station 102, and thus themoblle station 131 sends



request control and controls the base station 112 to transmt a packet as
it is- Then the base station 102 transmts the packet of the packet nunber
2 as the retransmtted packet through the base station 112 to the 10 nobile
station 131. Since the nobile station 131 detects no error in the received
packet, the mobile station 131 transmts an ACK (Acknow edgnent) signal
through the base station 112 to the base station 102, thereby transmtting
an acknow edgnent ,of arrival to.t se station 1 i 5. S t he base
Staiion 107 %%sﬁ*v‘ei%%h%%ﬁﬁo% e o1 CAFf Poat REPUBHet PACRET S of & he
packet nunbe e bas |on 102 del et t he packet of the packet
number 5%?%%88 ii%eg? 5%@( a¥s ﬁ@GQ¥ﬂQ)§ﬁg -base*BF4&t i 0254t 20 the
poi nt (3) of Fig.. 9. The base station 102 adds a packet nunber 3 and the
CRC code Ff%athenp%?(e%s ssbgresstRE ipacred acedid toheheabrer shalpsats the
packet through the base station 112 to the nobile station 131. Since the
nobi | e st@Ei okbg3baget ¢S i rtdreomt thvesets var frackethe tdet 25 nobil e
station 131 transmts an acknow edgnent of arrival through the base station
182 to thelmhseraramisnizoxrontyofewrprheibgsehetaeionatoe rereives the
acknow edgnent of arrival of the packet nunber 3, the base station 102

del et es tireapacketcwitahe packetcmunbés ITst obede Ahekicpadkét §s fed into
the base station 102 at 5 a point (4) in Fig. 9. Just as described above,

t he base transmit 2 packel as it 1s. Then the base station 102
transmits the packet of the packet number 2 as the
retransmitted packet through the base station 112 to the

16 mobile station 131. Since the mobile station 131 detects
no error in the received packet, the mobile station 131
transmits an ACK (Acknowledgment) signal through the base
station 112 te the base station.loz,-thereby transmitting
an acknowledgment of arrival to the base station 102Z.

Since the base station 102 receives the acknowledgment of

[
[

arrival of the packet of the packet number 2, the base
station 102 deletes the packet of the packet number 2
stored.
‘A next packet 1s fed into the base station 102 at
20 the point {3) of Fig. 9. 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 mobile
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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station 102 adds a packet nunber 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 nobile station 131 issues a request for
retransm ssion of the packet nunmber 4 through the base station 112 to the
base station 102. At this point the comunication quality with the base
station 12% becomes better than that with the base station 112, and 15 thus
the nobi |@TEFat FBR 23%°i $58E4CE BquERTeEBESCRARgRCKBPWLREIBASE afati on
through the base station 122 to the base station 102. Since the new base
station i8Thavad Habethet RIORBIPATERT t 8/t He1DakdSEt AN D21 08he base
station 102 notifies the base station 122 of handover of the data 20 l.ink

t ransni ssfohetsst rdle qonpkEeti A the astcdimd iturepeat stegquest control . if
the nobile station 131 is configured to notify the base station 122 of the

base station nukbeexdf peltedtases Statinhocheehtedse pardtoromngoehetdata |ink
transm ssion. 25 control, the base station 122 can recognize that it has to
suzceed t® pdhentat4) | inkFigangn shioh contaatrived dbeveg8tnobbigestati on
131 since then. In this case, the base station 102 does not have to provide
t he noti fstation. 10Thaeddana gpparat usutfloe r shvizrchitige B&Oveerepaoketer ecei vi ng
stations in the network is requested to supply a 5 subsequent packet
addr esseddokehe mizides stlati packet, and thereafter transmits it

through the base station 112 to the mobile station 131.

Since the mobile statioﬁ 131 detects an error in the
1c received packet herein, the mobile station 131 issues a

request for retransmission of the packet number 4 through

the base station 112 to the base station 102. AL this point

the communication quality with the base station 122

becomes better than that with the base staticn 112, and -
15 thus the mobile station 131 iséues 2 request for .change

of the base stztion through the base station 122 to the

base station 102. Since the new base station 1s not a base

station adjacent to the base station 102, the base station

102 notifies the base station 122 of handover of the data
20 link transmission control comprising the automatic repeat

request control.

If the mobile staticn 131 is configured to netify
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 aucceed to the data link transmission control over the

&8



her ei naft
of switch
regi strat
the timn
station 1
of the pa
acknow ed
of the pa
base st at

i nf or mat i 6Fattien heVbadeest G a%2 At PEGH GeeckhvesohiAsCRtioRnt i on
ment of arrival or_a repeat request of the 20 retransnitting
Sre8f e APERE Pase SYativoht adng dee i HESpBREAKekeEFSSSEHIgg a

acknow ed

packet. T

packet ad
us suppos
retransm

er to the base station 122. This apparatus has a function capable
i ng between the packet receiving stations by the use of |ocation
ion information or the like of the nobile station 131. Since 10

g of receiving the request for the base station change at the base
02 is imediately after transm ssion of the retransmtting packet

cket nunber 4, the base station 102 has not received an

nt. of ar&tval&%&ta request for retr%£5n155|on %gsf%ithe packet

1 dunble? “2°Fr el Hobi FesPst atiforFa%8% §eEs:

ion 102 does not send the data link transm ssion control

ARy, the

of an

dressed to the nobile station, fed at the point (5) in Fig. 9. Let

& tefidonshe Ipbitke steeteari3iidet veagesi@der tor iSHPRHy 2
tted packet. Thus the nobile 25 station 131 sends an

acknow edgmbme pfetal rivatket t Bddyaskesid nuiertet hrolbighet hetbiserst ati on
e base 69 station 102. The base station 102 recogni zes the arrival

122 to th

of the pabketimaiierr Lofthdcozeeranshioned2packéhsangrarhénst hasbase

station 1

the | at est pAcketipmnberpa®lis dfasswhéecHatrag | brekwaeansmihssi packent ro

i nformati

10

15

20

N
5

02 notifies the base station 122 as a new base station only that

on.
receiving stations by the use of location registration

information or the like of the mobile station 131. Since
the timing of receiving the request for the base station
change at the base station 102 is Iimmediately after
transmission of the retransmitting packet of the packet
number 4, the Dbase station 102 has not received an

acknowledgment of arrival or & reguest for retransmission

of the packet of the packet number 4 from the mobile .

station 131 yet. Accordingly, the base staltion 102 does
not send the data link transmission contrel information
to the base station 122 until it receives a notification
of an acknowledgment of arrival or a repeat request of the
retransmitting packet. Therefore, tle base station 122
at this peint keeps storing a packet addressed to the
mobile station, fed at the point (5) ig Fig. 9.

Let us suppoese that the mobile station 131 detects
no error in the retransmitied packet. Thus the mebile
station 131 sends an acknowledgment of arrival of the

packet number 4 through the base station 122 te the base
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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

t he packet without 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 station 112 hereinafter, the base
station 102 notifies the base station 112 of this fact. This allows the
base station 112 to re|l ease the resources_of the base station 112 15

al | ocat eF B LAB HBBI | ' RENFTR SIIAL1en 118 DREPENSECENENE R BEE Vpacket
nunber being 4 as the data link transm ssion control information fromthe

base stat¢onth®2rackethasd=qatd ot 192 al8s ransddidiehunsefet 5 @dt he packet
fed and stored at the point (5) in Fig. 20 9, adds the CRC code thereto,
stores tH&xpackee; basg sttadisrn t507 tnebifhesmibid eaatdat181.1BEnce the
mobile station 131 detects no error in the received packet, the nobile
station 181 % raigrbase aptatkpowbadynthe tofchar iatal st e ¢het bagebst at i on 122,
Recei ving the acknow edgnent of 25 arrival of the packet nunber 5, the base
sthati on 122 4 de$ etles tihtapdcker tofandmel patket coofbrerl 3 ndftoometki 0. As
descri bed above, repetition of the foregoing operation enables the data
| i nk transhitdsd:on icort palckeatettidgdownf arhegireseltdgmeentddDrerregar dl ess of
noverment of the nobile station 131. 5 Since the first enbodi nent as
descri bedktabbgsdpesint, the base station 102 notifies the base
station 122 of a packet number of the packet without an
acknowledgment of arxrival and the latest packet number.
10 Since Lhere is no packet addressed to the mokile station,
to be transmitied or received through the base station 112
hereinafter, the base station 102 notifies the base
station 112 of this fact. This allows the base staticn
112 to release the resources of the bzse station 112
15 allocated to the mobile stztion 131.
Cn the basis of the latest packet number being 4 as
the data link transmission control information from the -
bzse station 102, the base station 122 adds z packet number
5 to the packet fed and stored at the point (5) in Fig.
20 9, adds the CRC code thereto, stores the packet, and
transmits it to Tthe mobile station 131. Since the mobile
station 131 detects no error in the received packet, the
mobile station 131 transmits an acknowledgnent 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 packet number 5 stored.
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not have to execute the procedure of resetting the packet nunber and all ows
use of the data link transm ssion control unit of the base station directly
comunicating wth the nobile station 131, the data link transm ssion 10
control can be always perfornmed through the shortest path, regardless of

t he novenent of the nobile station 131, and the transm ssion delay tinme of
packet can be shorter than before, so as to increase the throughput of the
system [ Second Enbodi nent) 15 The following will describe the second
enbodi nent of the Qiesent igvgntion with reterenceFto Fig, 7 and Fig. 10B.
Suppose the nobi & {RETHATE81 G045 1 sE PR 4 gty ©&t &t of CEBARGABCat i on
quality with the Jbase station 102.  Nanely, the nobile station 131 is in a
conmuni cabPE® ZDZEPB%thMY et K (asé 18t FBARETA S SAOR heoBA&e st at i on
102, the data link transmssion control unit 103 accepts a packet fromthe
network 1 BRE1OFeforthe tHee Rt 1RHREEEGRS Niteg el cont rof BONPRESENg - t he

automatic repeat request control. The present 25 enbodiment will describe a
case wherePf Ahgasierile seatlionsldilvided into a plurality of blocks to
match radio frames . 71 As expressly shown in Fig. 103, the data |ink

transni ssion cofitR6k Ghiet Tig3tdewbdssmant rputdgeekebeinebopkudaks bl ocks,
adds to the bl ocks, respective block nunbers for maintaining the sequence
of the spliptpbhavrstamkecphekiste Pruedanrtoriidenetticgt kba phckbe packet
bef ore di vi ded,
number and allows use of the data lirk transmission
control unit of the 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 the moverent of the mobile statiocn 131, and
the transmission delay time of packet can be sheorter than:
before, so 2s to increase the throughput of the system.
[Second Embodiment]
15 The following will describe the second embodiment
of the present inveniion with reference to Fig. 7 and Fig. -
10B. Suppose the mobile station 131 is first in a good
13 state of communication guality with the base station 10Z.
Namely, the mobile station 131 is in a communicable state
20 only with the base staticn 102.
| At the base station 102, the data link transmission
control unit 103 accepts a packet from the network 1 and
performs the data link transmiséion control comprising
the automatic repeat reguest control. The present

25 embodiment will describe a case wherein a packet is sent

as divided into & plurality of blocks tomatch radio frames.
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thereafter adds error-detectable parity such as the CRC code or the like to
all ow detection of an error occurring during transm ssion, and then outputs
the blocks Lo the transmtter/receiver 5. The transmitter/receiver 5 10
nodul at es each input block into a transmtting signal and thereafter
transmts the transmtting signal through.the base station antenna 6 to the
nobi l e station 131. Fig. |OA shows a packet configuration at the data |ink
transm ssjon control unit in the fi eppodi nent... 15 On the ot her hand, at
t he nobi 16 K75t5oh° %15%?% 1% ranfs ﬁﬁaér}[‘rgﬁc ?%rl@rtercaé?%%sﬁjr%nsi gnal
through the  nobile statign antenna 32 and thereafter outputs the received
blockt()T?%tHQanq%ﬁ ﬁpgn ELEER At HOPUanFRCRAt TRER the it a | i nk
transm ssion contrql unit 34 20 perfornms the error_ detection using the
parity a&a€@5¥6ftﬁ§dsiFBthBI%éRPkﬁheﬁeﬁﬁ§Qiﬁ%ﬁnhkﬁF¥é@@@@%r$rEQTnding no
error in the block, the data |ink transm ssion control unit 34 notifies the
dat a |i nkhatahghis8p0RREoRREBENGS L the epliherbasksseadi arrawelf an
acknow edgnent of arrival 25 of the block. when there is an error in the
blfock, t Hewmlar alprnkdendAdiiassiomr coht Foe barked4bedord eblikedata 72
link transm ssion control unit 103 of the base. station 102 of a repeat
request fidrererfhngnpddisosraontrebtockblFhparifive sdutta 49 riiba rGRSM ssi on
control unit 103 retransmits the block stored. After all the bl ocks for one
packet haveds dedira ddéivdg wittlvvhaladreariom ahiad WL ox Ivs abateind nk

during transmission, and then outpﬁts the blocks Lo the
transmitter/receiver 5. The transmitter/receiver G5

ié modulates sach input block into a transmitting signal and
thereafter transmits the transmitting signal through.the
base station antenna & to the mobile station 131. Fig.
102 shows a packet configuration at the data link
transmission contrel unit in the first embeodiment.

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 cutputs the

) received bleock to the data link transmission control unit
34, Then the datz link transmission control unit 34
20 performs the error detection using the parity added to the

input block. When the detection resulté in finding no
error in the block, the data link transmission control
unit 34 notifies the data link transmission control unit
103 of the base staticn 102 of an acknowledgment of arrival
25 of the block. When there is an error in the bleck, the

data link transmission contrel unit 34 notifies the data
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transm ssion control unit 34 conbines the blocks into one packet

operation reverse to the division operation

by the

into the blocks at the data

link transm ssion control unit 103, and thereafter outputs the packet from
the data 10 input/output terminal 35. The following will describe a case

wher e novenment

of the nobile station 131 raises a need for change of the

base station. In the present enbodi nent, there is nolimt to the nunber of

base stations sinultaneously 15 canmunicating. w.,th_ the bi l.e st

Che roby | bL Rk ST BT ean PR EP D2 T Rac RBLE GO il S0 REs: Frain. o8 LB
base stations. It is a matter_of cqurse that, the_present enbodi nent can
al so be appld eERGF 1t FETURTE AiHe k& W e oo & itAR Lamedus| Jhen

conmuni cating base 20 stations with the nobile station is one, as

in

station 102 havi ng been comuni cating heretofore with the nobile
131 becon®ke dldak Is¢ derdr | BEdeedzandh hatl 25 off cthenadpacést hase station
112 is inproved to enable communications with two base stations,

stfati on Y¥8enO2eagnd vielde vhidsle Btatrorrlizi iimis hvsycasée tdetarobitle

131 issues a request for connection with the base station to the
transni sstomansonssobruachti@d ohitt Bé baseistat the BDBckSi hneotdree
comuni cation quality is 5 only slightly deteriorated, the nobile
131 is i npacket by the operation reverse to the division operation

16

15

20

into the blocks at the datz link transmission control unit
103; and thereazfter outputs the packet Frem the data
input/éutput terminal 35,

The following will describe a case where movement
of the mobile station 131 raises a need for change of the
base staticn. In the present embodiment, there is no limit
to the nunber of base stations simultaneously
communicating with the mobile station and the mobile
station can receive packets simultaneously from =
plurality of base staticns. It is a matter of course that
the present embodiment can alsco be applied to the case
where the number of simultaneously commﬁnicating base
stations with the mobile station is one, as described in
the first embodiment.

Suppose the communication quality with the base
station 102 having been communicating heretofore with the
mobile station 131 becomes a little detericorated and that
of the adjacent base statiom 112 is improved tc enable

communications with two base stations, the base gtation

ion and
urality of

descri bed

t he fiietderbodimintr 2Supbsel phecenhiiori datitod Quatd tyembnht $he base

station

t he base
station

data |ink

station



a state communicating wwth the two stations of the base station 102 and the
base station 112, different fromthe first enbodinent. The data |ink
transm ssion control unit. 103 of the base station 102, receiving the
connection 10 request, notifies the base station 112 of the request for the
connection fromthe nobile station 131. Then the data |ink transm ssion
control unit 103 nakes correspondence of part of subsequently fed packets

addr esse t he bile statiaon 1 o0 packet .nunhers d then, sends them
15 thr OUSHB? h%“&r%ﬁgf F‘sﬁnist%alﬁé’ri gf_{%e bgge%étlgt icﬁﬁerl%%rﬁ%&hi‘?a li nk
transm ssion cont unit 113 perfor the automatic repeat request control
for each stﬁ‘bi&k?nv&{ﬁ e 1HEeS dattd q?%?(ﬁ#%s‘?ﬁ%%?%ﬁ@@n‘t“?gg ﬁh?tb%ﬁe ei t her of
t he. base stations perfornms the correspondence to packet nunbers 20 for

mai nt ai niSeE § hen ey et £3312 Packet s aTEdtt YeHCRt CPREXOAoBREE £P4t%%N. In the
present enbodiment the data |ink transm ssion control unit 103 of the base
station 18 ikesasqateldn o Per f SAmachéheoroaspodentect olihabl prcket

nunbers. The data link transm ssion control unit 113 of 25 the base station
1$2 di vi desl vach PacketcgEemiope tisabe thet aotonl 902t ¢ hienbl dtkss ithereafter
adds to the blocks, 74 block nunbers and a packet nunber before the

di vi si on,2 &t ape ovdmedn el g Widthy edpondencetat: idnes dut £He Mase

transm ssion control. unit 103, further adds the parity thereto, and then
transmi t stdiel dh ok awdtee nobsteststpat LoR,18L.fferent. from the .

first embodiment. The datz link transmission contrel unit.
103 of the base station 102, receiving the connecltion
16 request, notifies the base station 112 of the request for
the connection from the mobile station 131. Then the data
link transmission contrel unit 103 makes correspondence
of part of subseguently fed packets addressed to Lhe
mobile station 131 to packet numbers and then sends them

through the transfer unit 105 te the base staticn 112. The

fout
n

data link transmission control unit 113 performs the
automatic repeat request control for each block, while the
data link transmission control unit at éither of tThe base
stationé performs the correspondence Tto packet numbers -
20 for maintaining the sequence of packets recelived at the
mobile station. In the present embodiment the data link
transmission control unit 103 of the base statiom 102 1s
assumed to perform the correspondence to the packel
numbers. The data link transmission control unit 113 of
25 the base statien 112 divides each packet from the base

station 102 inte blocks, thereafler adds to the blocks,
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Suppose the communication quality between the nobile station 131 and the
base station 102 is further deteriorated and the nobile station 131 becones
capabl e of conmunication only with the base station 112. In this 10 case,
the nobile station 131 issues a request for discontinuation of packet
transm ssion fromthe base station 1D2 through the base station 112 with
good comunication quality to the data |link transm ssion control unit 103

of the baseogkahi@Be182anResebytngrthendsrrearest, thhes dal 8ibhnks g
transnmission control unit 103 of the base station 102 transmfs a packet

i ncl udi ngpacbkeek Whthouthan %&&%\M;ﬁ%&i@ﬂéeofagr r{z;{ﬁ' ,c%étgacfﬁik nunber. of
W ou C

the pertinent packet, a bl ock nunber "of the bloc an acknow edgnent

of arrivatysa8dibaechalcsisparkeh auibey 20,1 he daka hink, Jyansm ssion

control information through the transfer unit to the k

transm ssin..e9nt rQly uphb,l b sfaLl . +ghen the blocks or
packet s aﬁd‘?ggged tdo theh%{)lbi e%%ﬁé??gn% %?Ee)cggo}%gd tBS t%oebyﬁaer e, until
the base statigpn 197 receives a request 25 for transfer of the blocks or

packets addressed to the nobile station 131, fromthe base station 112.

Further, 75 t%%én@tgﬁstgﬁgoncﬁuggéggiog ef%]% P}g,gql}(?tbeacdbgeraegseﬂ}to t he

nobil e station e networ receives the transfer
edueel, AoRgeLLakao 100 e base il ALa.Se0de e St o
deteriorated and the mobile station 131 becomes capable
cf communication only with the base s.tation 112, In this
10 case, the mobile stationm 131 issues a reguest for
discontinuvation of packet transmission from the base
station 102 through the base _station 112 with good
communication dquality to the daté link transmissiocn
control unit 103 of the base station 102Z. ﬁeceiving the
15 reguest, the data link transmission contrel unit 103 of
the base sf;ation 102 transmits 2 packet including a block
without an acknowledgment ¢f arrival, a packei number of
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 cpntrol-information.throughf
the transfer unit 105 to the date link transmission
control unit 113 of the base station 112. Then the blocks
or packets addregsed Lo the mobile station 121 are stored
as they are, until the base station 102 receives a request

25 for transfer of the blocks or packets addressed to the

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



to the nobile station, to the base station 102 that has sent the data link
transm ssion control information. This timng nay be a tinme when the base
station 112 receives a signal to hasten the data transm ssion fromthe
nobil e 10 station. Receiving the transfer request, the data l|ink

transm ssion control unit 103 of the base station 102 transfers the stored
bl ocks or packets addressed to the nobile station 131 to the base station
112 and theecasdders tarel @t es02ld]l ache tbhirecks prcpadcketidreWhen aopicket.
addressed 15 to the nobile station 131 arrives thereafter at the base

station MZpilé esariansferomdtihe thecdsske statd ohr 112, a%efidrd sit The data
link transm ssion control unit 113 of the base station 122 divides the

packet |n@égglﬂgsthgebkgeﬁqbﬂéﬁh@gquagtacknomﬁedgnent of arrival, which was
20 transferred fromthe base station 102, into bl ocks and thereafter

retransmts OmAktQecPEQ%&dﬂEEﬁlﬁ@etBQQ%ﬁge dPEc16hr ansMssion 10 the.
nobi l e station 131. Since the blocks are fixed-length blocks, it is

passi bl e toy, £ 8L RSt a@RIfk A dzeoaqﬁé%a/c@éegk it b@%dl&plétdcﬁaéé%d a 25
packet nunbéer thereof, and a bl ock nunber of the block are given. Wen a

new packaets adds 655861 LOskhe ;imbi 11, Stt}?é 'w@semté%%nl 3 cURpd g ddereaf ter

to the base station 112, it is provided wth a packet nunber based on the

| at est pagket rrHaughen P%kfﬂ%%lsgﬁ]g d@t&ﬁtkb@klﬁféﬂﬁﬁ‘t%%bonﬂﬁ”m uni t
103 can al so transfer only necessary b Poc S. The operation as descri bed
above makesiigfRasiBb€a time when the base station 112 receives
| a signal to hasten the data transmission from the mobile
10 station. Receiving the transfer request, the datz link
transmissicn 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 211 the blocks or packets. When a packet addressed
15 to the mebile station 131 arrives thereafter at the base
statien 102, it is transferred to the base station 112 as
it is. The dataz link transmission control unit 113 of the
base station 112 divides the packet including the block
witheut an acknowledgment of arrival, which was
20 transferred from the base station 102, into blocks and
thereafter retransmits only the block under the request
for retransmission to the mobile station 131. Since the
blocks are fixed-length blocks, 1t 1is possible to
retransmit only a necessary block if an input packet, a

25 packet number thereof, and 2 block number of the bleck are

given. When & new packet addressed to the mcbile station
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to inplenent the data |ink transm ssion control nethod of the present
invention. Since the data link transm ssion control unit of the base
station communicating with the nobile station can be 10 used w thout reset
of the packet nunber as described above, the data link transfer control can
be always perforned through the shortest path, regardl ess of novenent of
the nobile station, and the transfer delay tinme of packet can be shorter
than before, so as to increase the throughput 15 of the system The

af or enent haned sdghaphiiRid tHaned ssd O CUHd @lasd RQIRALL an £an bg i tens
descri bed bel ow, either of which can be adopted. Nanely, it is possible to

enpl oy ei g%bi&a‘d theo of ';%‘(’%@tiﬂiﬁﬁﬁﬁér(ﬂésédp@ﬁk@ﬂenﬂﬂﬁ% t\rygfvavl%ggtc an 20

acknow edgnent of arrival, a packet nunber with an “ack gnent of

nurber, (SRR R g L E b PR R S PP (o)
a repeat TBgtect” (B AP o Bt s hine oo Y Lo nat fon of the
the present | nvaRE) SRERTH M & ettt Hog BePou © e eanf F U AL RCor the
o ec AR ERSR, SR LT LS ALLAG SRRt ) gl L1485 O
~the present invention.
Since tﬁe data link transmission control unit of the
base station communicating with the mobile station can be
- 10 used without reset of the packet number as described above,
the data link transfer control can be azlways performed
through the shortest path, regardless of movement of the
mobile gtation, 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 kelow, either of which
can be adopted. Nemely, it is possible to employ either
of the follewing items: (1) a packet number without an
20 acknowledgment of arrival, {2) a packet number with an
acknowledgment of arrival, (3) z packet number under a
repeat request, (4) the latest packet number, (5) a block
number without an acknowledgment of arrival, (6) a block
number with ‘an acknowledgment of arrival, (7) a block

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

and (8) ccmbinaticn of the foregoing items (1) to (8).
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communi cation systemof the third enbodinment is conprised of a nobile
station 231 and a plurality of base stations 202, 212, 222, as shown in
each base station being communicable with other base stations
t hrough the network 10 1. The nobile station 231 is conposed of a

Fig. 11,

transmtter/receiver 233 configured to receive data from
and transmt data to the radi o network

t he radi o network
t hrough a nobile station antenna

232; a dat??ﬂi?ﬁ.iﬁb%@i@%ﬂyffiOn control unit 234 configured to performthe

data |ink

contr ol

i nput/out put ter

ansm ssi on

ese Co

t he data

rol conprising the automatic repeat request

deser e e Sknalpgo, a0, 9:0508 LARMIOURNC LS e, 200 30 an

pac onents,

link t i S$Si . t it 4 is functi N d of. f ti I
bl ocks. aHgnCEF A 15 SRae y, TiRe SAE 1 TR L PPArn SO GoY of uni 1

234 is conposed. of

station o

a selection. hlock, 234 figured to. selec b
Fe 8 e pala hal? e bhon <, SERRELONTo "BAdest Srrage

nqtificatjion fromnbase, statians ang. sel ec bas 78 station desired to
t%ansm’t éaeﬁ)%ﬁkl%fdéﬁ?j&@& a5t f’%e“?rﬁbijf%’ gtri't iad’rf?c}fj i t@%\ﬁ?%lt}ae’sed on -

receiving qualities, for the respective base stations;, a transm ssion
. request © %%l§%ﬁB°Eo%Y?58Weﬂ?t€%§§%Hé7 eﬁ@ﬁﬁgg?

packet to the base statiop se|lected; a change. occasion

10

15

20

25

of 2 mobile station 231 and a plurality of base statiens
202, 212, 222, as shown in Fig. 11, each base station being
communicable with other base stations through the network

1.

The mobile station 231 is composed of a -

transmitter/receiver 233 configured to receive data from
the radio network and transmit dataz to the radio network
through a mobile stTation antenmnz 232; a  data link

transmission control unit 234 configured to perform the

data link transmission control comprising the automatic -

repeat request control, described hereinafter; and a data
input/ocutput terminal 235 as an input/output terminal of
packel data.

Among these components, the data link transmission
control unit 234 is functionélly composed of functicnal
blocks shown in Fig. 13. Namely, the data link
transmission control unit 234 is composed of 2 selection
block 234A configured to select one base station out of
the base stations wupon reception of packet sltorage

notification from base stations and select one base

78
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notification block 234C configured to, on the occasion of change of the
base station designated as a base station for transmtting the packet
addressed to the nobile station of its own, notify an old base station of
10 di scontinuation of transm ssion and notify a new base station of a
transm ssion request and an initial packet nunber of an object; a

measur ement bl ock 234D configured to nmeasure receiving qualities of signals
transmtted  from.a plurality.of hase stations, a receiving.quality 15

noti fi catd bﬁtjo?%c%ei‘gg@ ond | 68?8%“’?%’ not f?]ﬂgtbaaségr%?ﬁ?aorjf%a?ﬁhae | ocati on
selected b sep on tge recgiving 1“{]J,thjalitie%, of the.,receiving .qualities for
the resp@tive® PaRBISFaPFrond™ & Uddidf Dl Yok 95 E Wik Y Udge€ Sahet her  or
not each base station is,in one of a ?Iuralitg of 2Q specified communi cation
states o “heFadicSRFCTHES Datepttohlghari eyt FoRSBASK s &ed@Son: and a
state transition request block 234G which sends a request for transition
of the cE&HAMS @e?’t‘ii%ﬁoé'{fdﬁ@y{%gﬂ%%éssst% PoREIMES T Wit h T2 NS HES #9%n of the
communi cation state is desired, 25 on the basis of the results of the
aBovenentGifoAetr ckaildenEhe- PFhe TFahsAttIer?FEeE! VR CIUN ¢ 96Easdoat es a 79
diversity reception unit 233A configured to performthe diversity reception
of packe®s Wporralekepth bPcbfZ3idemnEbyupacked s % IR T expeetive Hase
stations. On the other hand, the base station 202, as shown 5 in Fig. 11,

i s conposédrafe 2% rapenbeafer Fratdvedezgmnated as a2 base station

for transmitting the packet addressed to the mobille
"‘3 station of its own, notify an old base station of
170 discontinuation of transmission and notify.a new base
station of a transmission reguest and an initial packet
number of an object; a measurement block 234D configured
tc measure receiving gualities of signals transmitted
from a plurality of base stations; a receiving quality
i5 notification block 234E configured to notify a base
station at e location selected based on the recelving
gualities, of the recelving qualities for the respective
oo base stations; a jﬁdging block 234F which Jjudges whether
or rot each base station is in one of a plurality of
20 specified communication states on the basis of the
reception quality for each base station; .and a state
transition recuest block 234G which sends a regquest for
transition of the communication state to base stations for
which a transition of the communication state is desired,
25 on the basis of the results of the abovementioned:

judgement. The transmitter/receiver 233 Incorporates a



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
addi ng a uni que nunber as identification information to each packet for
execution of automatic repeat control described hereinafter, and to control
each of the conponents in the base station 202; a packet copying 15 unit
206 confi g@warﬁét&ow%m@%wnatd%ﬁﬁ%ﬁynéﬁigturmg te oy HeFedte® deliver
t he packet copy to another base station; and a storage unit 204 functioning
as a tenpodavgrsstyragecakiblion padketaddietandubbher Fekc@P i@ datd | i nk
transm ssion control unit 203. 20 Anong these units, the data |ink

transn ssi bdentonelobamidat208ros faspeictdiatd yoaorposatiofisthe functiona

bl ocks shown in Fig. 12. Nanely, the data |ink transm ssion control unit
203 i s conprisedoofthn oittent iHfdarcht i tdne | hdoe mtedd caddidd ,om Hl dekwi203A 25
configured to add to a packet addressed to the nobile station,

i dentificath oRignf arinat ien cloarpapati 6¥i ag tiwnsBOtpackekeced fdr st0 el eti on
bl ock 203B configured to delete a packet on the basis of a tineout of a
timer or aqeckehredr tiv/atesetiivki eationftoamitie rabibenstatdxan; ad second

del etion bl ock 203C configured to delete a packet on the 5 basis of a

ti meout ofipatssiet dita votifé ealdod rdtworkniierough a base station
antenna 208; a data link transmission control unit 203
configured to perform the data link transmission control

10 comprising the automatic repeat request contrel, e.g., a
process of adding a unigue number as identification
infermation 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 to copy a packet; a delivery ﬁnit 205
configured to deliver the packet copy to another base
station; and a storage unit 204 functioning as & temporary

L storage area of packet dates and others for the data link

rensmission control unit 203.

20 Among these units, <the data link transmission
control unit 203 is functionally composed of the
functional blocks shown in Fig. 1Z2. Namely, the data link
transmission control wunit 203 is compriséd cf zan
identification  information  additien  block  203A

25 configured to add to a packet addressed to the mobile

station, identification information for specifying the

80



of a del eted packet from another base station; a third deletion block 2031)
configured to delete a packet addressed to the nobile 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 block 203E configured to
notify another base station of a nunber of a packet to be deleted; a

del i very pecoiat ola Bl ookt 208Feconhi gurel 263Betoudigarpatket dededizase 15
station designated as a new packet-delivered base station; a packet

ret r ansmas giaarkdil @ok t2636 scord igUreed imeortetaars miimear packetpaadedr ding to a
repeat request fromthe nobile station; a storage notification block 2031
confi gur edrtiojaiponti Eteptilom ajxbist bhageobflila packielioRp addeessed to the
nobile station, notify the nobile station of the storage of the packet; a

noti fi cadieQreiciodt Nol o bk BKIC 2H31iganbidguredetl @ tRell @amischrcartr ol that
when a transm ssion request is received fromthe nobile station during

sporage Bfsa Pburald iveOht pE ket smagdds ess et tice t et 26n®bid aughati-. on, the
packets are transmitted to the nobile station and the nobile station is

notifiedogf d heeBdOsa0BacRbtofrddie PhotRbLt Yol RACKELSH; azdehera nation
bl ock 203J configured to determ ne for each of other base stations whether

a packet gq e diel ineied fromitsoomyhase statigrleirs ta bgabk@&sm' tted to
the nobile station, based on the 5 receiving qualities for the respective

base stabk@REsAHM to the mobile station under storage at its own

B

- base station on the basis of a request from the mobile
16 station that the base statlion of its own is excluded from
packet~-delivered base stations; a deleted -packet
notification block 203E configured to notify another base
station of z number of a packet to be deleted; a delivery
control block 203F configured to deliver a packet to.a base
15 station designated =2s a new packet-delivered base
station; a packet retransmission block 203G configured to
retransmit a packet according to a repeat request from the
mobile station; a storage notification block 203H
configured to, upon reception and storage of a packet
20 addressed to the mobils station, notify the mobile station
of the storage of the packet; a notification control block.
2031 configured to perform such controd that when =z
transmission reguest is received from the mobile station
during storage of a plurality 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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an instruction block 203K configured to provide instructions of

transm ssion operation based on the result of the determnation to the

ot her base stations. The other base stations 212, 222 are al so constructed
in 10 simlar structure to that of the base station 202. Incidentally, each
of the base stations stays in either of the four states shown in Fig. 14A

relative to the nobile station 231, and nakes a transition into either

state aceq dig dia:Pal£EYest bhemeide nobidie:statbencd3L1 o0 sthese four
states will be described below The first state is an idle state. This state

is a stal@diwiehs heebasaisiatien JIanst LS+ 9L - 8S8LYRS 10 s packet to or

fromthe nobil'e station 231. The second state Is a packet transmssible

st at e. %e%esr %t?El%kie% gofégtcgeaisgé\fgﬁhme{Q%M%%sset %ttia%g receives a

packet fromthe network 1, ati‘on can ransmt the é%kep to the
' a state ThEF CAA B Hee e o e E e e Bats SPAT O Rt & 25
ful t ancsaey S ERPIRL T Bhe B e DY B2 A TonE e in the
Thi s otafd | o o EtabE SR WIS P20eR oY bhIBBPPor kS sofGENCRE oper ati on
as fol | ouso R Yond WL LR BASE SLAT QL LACEL Y S, 8 packst Lgm the

result of the determination to the other base stations.

The other base stations 212, 222 are also constructed in
.10 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. 142, relative to

the mobile station 231, and makes a transition inte either

state according to a request from the mobile station 231.
15 These four states will be described below.

The first state 1s an idle state. This state is a

state in which the base stati&n transmits or receives no
j packet to or from the mobile station 231.
The second state is a packet transmissible state.
20 This state is a state in which when the base station

receives a packet from the netweork 1, the base station can

transmit the packet to the mobile station after addition

of a unique number fo the packet. This state i1s & state

that can be assumed by only either one base station at a

25 certain time (i.e., & plurality of base stations cannot

stand simultaneously in this state), and the other base
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1, it adds a unique nunber to the packet, thereafter makes a copy of the
packet including the nunber, and delivers the copy of the packet
(hereinafter referred to as a "packet copy") to another base station
according to a 10 request fromthe nobile station 231. Wen the base station
t hen receives a request for packet transm ssion fromthe nobile station
231, the base station transmts the packet to the nobile station 231. This
sequenti al._ operatin i rried-out.in the third state. This state is also
a state 1%t‘?ﬁ3a?n§aﬁgl§e%§%§%h%dl%%eoﬁwtgi't her one base station at a certain
time (i.e., a plurali ﬁ{ 05 baietstati.ons cannot sct and_si nul taneoclijsl y in
this state), and*%he - §$EUC stafi ofs aPBCKE a paRREt “dopyn

transm ssible state .described helow, or iin the idle state, 20 The fourth
state is & {ReReFSEBYF £Fahéni W St atnis. 2 FHALS 14 BChaakaR® | n whi ch
when a base station _receives a gacket copy .froma bfl e station in the
packet O het SRE I ERE T QEEBRE L8 aPBCARE IPECEFVES ioi’“équé%acmﬁfldfr packet
transm ssion fromthe nobile station 231, the base 25 station can transmt

t e packétheopiit @t hobFLeNsT&FFANSS FhPgckedt &L £18 LT which, in
the case of a certain 83 base station making a transition into the packet
copyi ng Jland tt EASNR S5} bHBe st e kot Pesde® ot dtiegir &besT Ee oper ati on
of the third enbodinment will be described below First described are

oper at i ors GiPY hel BheaBackedt ilows e g Heiaobibrkest agineh d23E Yat seach of the

the copy of the packet (hereinafter referred to as a
"packet copy") to another base statilon according to a

10 request from the mobile station 231. When the base st‘ation
then receives a request for packet transmission from the
mebile station 231, the base station transmits the packet
to the mobile station Z31. .This sequteni—;ial operaticn is
carried out in the third state. This state is also a state

15 that can be assumed by o.nly either one base station at a
certain time (i.e., 2 plurality of base stations cannot
stand simultaneocusly in this state), and the other base -

i stations are in a packet copy transmissible state
described kelow, cor in the idle state.

20 The fourth state is a packet copy transmissible
state. This state is a state in which when 2 basé station
receives a packel cepy from a base station in the packet
copying and transmissible state and receives a request for
packet transmission from the mockile station 231, the base

25 étation can transmit the packet copy to the mobile station.

This state is a state into which, in the case of a certain



above states. (1) Operation of nobile station and base stations in packet
transm ssible state When Eq (1,) below holds, the i-th base station of 10 1
is in the packet transm ssible state with respect to the nobile station 231
and the other base stations of 1D =0 (i T j) are in the idle state. [Eg.
1] N{ (i)c. 777, i =1,..., N (Pored nr.Y -"pntd O (P P (i)>TI7,[=1,. N)
r~nlad NN..Y nlPd ~r nicd max -~~(Imad(i)>, Pled('~Y)) In the equation

N e e S A T I
o a5 "t 1L aVETADCr S0 ed TOVEr 08 R RForParore wovhr SPAFFO") about &
T Th Base SUaiiUn. CBRIE MR r Gt 50t SUAL keI TIRPEHRERRYGY 3be B recel ved
Bong OGS HTLTHE FPIGT 1 o (e KAHF DHRBSSt A| BRETOHLOA OGN 5 of  hor
OE binar%aé%“ﬁ?igié%sogng)t g<ﬁégyf%r;%g%ggnoEB%oggaggﬁﬂﬁég éie
above states.
{1) Operation of mobile station and base stations in
packet transmissible state
When Eq (1) kelow holds, the i-th base station of
10 ¥, =1 4is in the packet transmissible state with respect
to the mobile station 231 and the other base stationg of

¥, =0 (L ¥ J) are in the idle state.

[BEg. 1]
N
2 =1 (1)
il
1 (me’ MR '—‘pmm'(i)é Thi= [T N)
W, = - . . .
0 (‘Pmed__max —Pmed (1) >Th,i= l,'“',N)
P, = mﬂX(Pmeri (1)?.“'5'[)!”65 (N))

medd _max

L

In the equaticn herein, Pmedl(i) represents a
time-average received power {(e.g., 2 median of received
power in a short interval or the like), or a ratio of the
time-average Treceived power. to Iinterference poOWer

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

base station. Pmed _max represents a maximum Lime-average



5 difference between Pmed max and Rine d(i) with a predeterm ned threshold
Th. The present enbodinent 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 ) above hol ds when only one
neasurenent is large anong tine- average recei ved powers or received power

'nteri ENGE3PRVRL %Sneixi%ﬁ |ty %55';7 pals GO »ﬂg si gnal s,

or the Iike transmtted froma plur base statlons e base

station 202 iz@téP@e giees R D 2%,% olgnmgpgj REES toﬁncigp(? ﬁe%g% Whi ch are

nmeasured at the when t ion 231 is
| ocat ed a{t aﬁlt Th| occurs i.n. the case of T,

=1, TF2 and }fﬁm Ebig‘tv\/ﬁ’ S| n ‘%IBESJ@%& gﬁell?djzf i3 ¥ he packet

LQZ‘QS”‘ Siﬁ%b $451Endn o) B0EE A OEP%%??Pe t?%%ggaﬁé%&a%’ e "
tRe base SHHTERCTR %e%w%%ﬁfs'ﬁ%@eﬁé%?féﬁ‘% ﬁ% ) PeFefhi ng to Fi g,

iﬁds‘“a L ERIES FETboF 2ot PRE“Badeb tont h”%?r%%es%%%ﬁﬁe”t v ”'st the CRC

Tobi | o SIRIGH AN SPBRe8” Thé packsl {%%3%?%%35%3 hisdRost he,

data Iink statien 212, and base statiom 222 in Fig. 11 will ke -

described as the first base station, the second base
10 statien, and the third base station, respectively.
Eg (1) above holds when only one measurement is large
among'l:ime-average received powers or recelved power to
interference power ratios of broadcasit signals, common
pilot signals, or the like transmitted from a plurality
15 of base statlons {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, W, = 0, and ¥y = 0, wherein the
20 base station 202 is in the packet transmissible state with

respect to the nobile 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 teo Fig. 16. AL the base

station 202, the data link transmissgion control unit 203
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5 transm ssion control unit 203 controls the packet copying unit 206 so as
to output the packet to the transmtter/receiver 20"1 as it is, thereby
transmtting the packet to the nobile station 231 (5303). The nobile
station 231 perfornms an error detection process of the 10 received packet
(5304).. When no error is detected, the nobile station 231 notifies the
base station 202 of an acknow edgnent of arrival of the packet (S305 and

S306 - i t i tati tifi the b

Svat) on 305 5f Shidhd BufBLect B LN IPRL SrthRl Pl Ind Rl (Bane
d 5307),. t ificati h bj ti 31 ..

:(r:]knovm ez}gne\gr%f&ofﬂg? rq}%:%égﬁeé%g%%é gﬁa%?gﬁ%oéhgegggglg?get%ﬁec{s&%@?gd packet

i to the i 5308 d 5310).. Wh h tificati

rom the o 2ac in Mo EREE (B2 0ana0¢, B atkenl RE AES YAt | on boD
t i th k ing to th i nb 5308 d 5309

()" oper &R SoH AT O ISP oA aPnhes - cE&l F ke HIth @2t andrd 25 A -

d_scribed previppslg, t he l-%h base station of 'P" O is in the idle state
th respedP T $HECTEHT & © 862t atd bh SOt FalewPag Wil Cogedes be

processing.carr%g% out when a packet arrives_at the base station in the idle

state, MefdrrifAf®to T g. 2F7. 1ot S SibposéNser ePACERAt the bide

transmitter/receiver 207 as it is, thereby transmitting
fhe packet tc the mobile station 231 (8303). The mobile
station 231 performs an error detection process of the
lb received packet (S304). When no erxrxor is detected, the
meobile station 231 notifies the base station 202 of an
acknowledgment of arrival of the packet {S305 aznd $306).
When an error is detected, the mobile station 231 notifies
the base "station 202 of a repeat request for
i5 . retransmission of the packet (5303 and 3307). When the
notification froem the wobile station 231 is an
acknowladgment of arrival, the base station 202 deletes
the stored packet corresponding to the unique number (5308
and 5310). When the notification from the mobile statién
20 231 is the repealt regquesi, the base staticon 202
retransmits the packet cerresponding to the unigue number
(8308 and S309).
(2) Operation of mobile station and base stations in idle.
state

25 As described previously, the j-th base station of

¥, = 0 is in the idle state with respect to the mobile
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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 23.5 so as to transfer the packet addressed to
the nobile station 231 directly to another base station or to the base 10
station. 202 in the packet transm ssible state as it is. Therefore, when

t he packet arrives at the base station 212, the base. station 212 transfers
t he packettdbianot her base, station or the base station 202 as a receiver
base station (5311 and 5312 in Fig. 17). 15 since the base stations 212,
222 are constr urfied d Ilowinh whelsdge cetibec bioee Sdi $ arer Oped ahiton as above
wll be carried out when the packet arrives at the base station 222. (3)

oper ati ofnyipdn RDPktRest &k F 0N eaNgdt DEsE i & isen iidh 120t RACKet e CORWNG and
transm ssi bl e state and in packet copy transm ssible state Wen Eq (2)

bel ow holmeﬂiﬂgrt@mgbaie; StBELORAS peée%@w#ﬁ'mé{tqﬁhé’%%% tations of
Yj =1 goes into packet copying andptransm ssible .state wth respect

tg the 2&5ymbide stabhancRed20d ©achRase st m%ﬂ@r&%@é '@Hdng V1 and
not being in the packet copying and 87 transmissible state goes into the
packet copy tid ansyd S Bost2t . iLBghe2 a1l state, the data link
transmission control unit 213 contrels the delivery unit
215 so as to transfer the packet addressed to the mcbile
station 231 directly to another base station or to the base
3.“0 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 bese
station or the base station 202 as a receiver base_stlationr

(8311 and S§312 in Fig. 17).

Since the base stations 212, 222 are constructed in

jrd
n

much the same structure, the same operaticn as above will
be carried out when the packet arrives at the base station
222 .

(3) Operation of mobile station and base stations in

20 packet copving and transmissible state and in packetf copy
transmissible state

When Eq {2) below holds, either one base station out

of a plurality of base stations of W, = 1 goes into the

packet copying and transmissible state with resioect to the

25 mobile station 231, and each base station demonstrating

T, = 1 and not being in the packet copying and
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rvi,> (2) f1 (Pnfd nmx (r)<7lzi=1o~ - >N) jl nmcd o O (Pmts mm
-Pmed(1)>7h,1=2,""", N ied nss =1In x(Pmd (1),... 1 gad (N)) 5 The
synbol s used herein are the sane as in Eq (1) Eq (2) holds when two or nore
ti me-average received powers or tinme-average received power to
interference. power ratios neasured at the nobile station 231 are | arge,
as in the case where the nobile station 231 is located at 10 a site B in
Fig. 15; for exanple, it occurs in the case of 'lre. =1, 'gq2 =1, and W =
Oas int ; 5 odi in eiiher bﬁﬁ;tﬁ ti he base
station Zggzﬁgﬁﬁfﬁil%gge s?g%?gn 2€§%§is fﬁﬁ?heigg%ke cdﬁ%?ng%%ﬁ
transm ssitkya%éﬁiag@ibT?i stgkther one base station can be a base station in
t he packet transm s'S|Jb e state or a base station with a large tine-average
recei ved ggﬁpr fi ti me-average received power to interference power ratio
before the ttansition. The present enbodinment will be further described on
t he assunpki on that the base station 20 202 is in the packet copying and
transm ssi‘%wpﬂ ate and the base station 212 in the az;)<et copy

Bl e

transm ssi = state. The following will describe processing carried out 88
{r ansmi Sei bl 2{%!%?&%%&?%" 208 SR ,702 10 the packet copying and
0 (Pl e~ P >’/'h,z‘:l,«»-,]})
A :max(f‘ msd(])=”"’P mad(N ))
5 The symbols used herein are the same as in Eg (1).

‘ Eg (2) holds when two or more time-average received
powers or time-average received power to interference
power ratios measured et the mobile station 231 are large,
as in the cese where the mobile station 231 is located at

10 & site B in Fig. 15; for example, it occurs in the case
of Ty, =1, ¥,=1, and ¥s= 0 as in the present embodiment,
wherein either one base station, the base station 202 or
the base station 212, is in the packet copying and

transmissible state. This either cne base statlion can be

A

2 base station in the packet transmissible state or a base
station with & large time-average zrecelived power or
time-average received power to interference power ratic
before the transition. The present embodiment will be
further described on the assumption that theA base station
20 202 is in the packet 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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The base station 202 adds a uni que nunber to the packet com ng from

the. network 1, adds the CRC code or the like 5 for the error detection of
the received packet at the nobile station, thereafter stores the packet,
and makes a copy of the packet including the nunber (5321 and S322 in Fig.
18) . Then the base station 202 delivers the packet copy to the base
station 212 in the packet copy 10 transm ssible state (S3211), and the base
station. 212 stores the delivered packet (S324). Further, the base station

202 noti f iheserd hep ABRENE, $+ALEAN 230, Ofh dd1e <3101 0% ;bhenpackel.addressed
to the nobile s?%tion 231 (S325b) The nDbiFeaSEE??gn Zélhggguestég?he base

station ofidly t BRaMRXRUR 14 88, BUCLRAR of CGal MELl POYRE Olp; 4 | ps aver age

recei ved power to interference power ratio to ma ansition into
t he packetyGORY] despra 1 SS4 a crib revi.ously. This
can limt t gy éngugnb%? E%B%ag?@st% ?tcgoﬁas %%@‘?%iﬁ%m%g%ofﬁof ?nga‘{)ipoanc%t of a new

packet Lo R L5 ALl oncaaly 8o ans: Thiecxfan he, Hpl.eperied oy making
For the ngeiri HaT) SRUSRG Surer 642”55 | Ner 7 6 B1EEC HORBURE, a6 T3 | uence of
ki ng. cabi L PG SRl VFABZBREE S A1 DT LHeS DREE CEEa O P

a copy of the packet including the number (S321 and $322

in Fig. 18} . Then the base station 202 delivers the packet

copy tc the Dbase station 212 in the packet copy
10 transmissible sltate {5323}, and the base station. 212

stores the delivered packet (8324). Further, the base

station 202 notifies the mobile station 231 of the storage

of the packet addressed to the mobile station 231 (S325h).

The mobile =station 231 requests The base station

pt
i

with the maximum Time-average received powWer or
time~average received power to interference‘power ratio
to make a state transition into the packelt copylng and
transmissible state, as described previously. This can
limit the number of base stations providing a notification
20 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 receiving gquality provide the
"netification. In this case, it becomes feasible to reduce

extra power for the notification and suppress

25 interference.

However, if influence of the interference is weak,

€0
O



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 5325a in Fig. 18. The nobile station 231 receiving the
notification selects a base station with a maxi num i nstantaneous received
power .or instantaneous received power to interference power ratio anong
signal s of broadcast 10 signals, comon pilot signals, or the |like

transmiited Jroma phieatifly of BAseoS!aligoengl WRindelal Lhyg stations

of the base station 202 an ase st n~ the presen ment )

{he. nobi P8 CAear o T8 D31 (B327) TAR Spetr FrcoRstnot r-thi thr Eafest can be
Station Rt Por SRt Rl e e R IR S P LR AR R e 2bt Bene packet
Tot hod of TSERAING L Rb T SRLCE AP PORE Ly ot FRES)SBP Biruu TBasBoBt o on t hr ough
Bcor ved i o4 0Bage et 46 G CHOL™ ST Kt 2 Ty GUghS CAGS ABLRoPk BRtween the
ii1eront i nstant ARBIIE Ut e’ GhaF FEFSY HA wth THE: FOBRPLR00 st ati on

and each_base station and that. whil e the maxi num_ receiving quality is
il dod TRIBESH the AoVl PR Dethedth = meximim’ iz tanfadifis
received power .or 1instantaneous received power to

interference power ratio among signals of broadcast

ot -
Q

signals, common pilot signals, or the like transmitted
from & plurality of base stations at that point {two
stations of the base station 202 and base statlon 212 in
the present embodiment) (8326}, énd regquests the selected
base station to transmit the packet to the mobile station
15 231 (8327). A specific method of this requést can be a
method of sending 2 request to the base station by sending
a base station number for specifying the base station and

‘ & number of the packet notified.
| For the method of the request, it is possible to
20 employ a method of sending the reguest diréectly te the
selected base station through an uplink or a method of
notifying the selected base station of the request
received at a base station not selected, through’ the
network between the base stations. The reason for it is

25 that an uplink and a downlink exhibit different

instantanecus receiving qualities between the mobile

30



t he selected base station and the nobile station, the maxi numreceiving
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 enbodinment) transmts the packet to the nobile
station 231 (5328). At this time, 10 the base station 202 may notify the
nobi |l e station 231 of storage of two or nore packets addressed to the

mobile Sl ZHa Jien 192500+ 1R3! b Snean. AiviAly A isad,f or further

notification of subsequent packets under storage fromt ase station. 15
The nobi | at L fQd 0B 2ihe e td r. he received
packet (g%é%)tl wé;ncﬁ%lgﬁolr i@%elgg%cggthgcrcflgﬁgt%rén%%lwgﬁsﬁqg%?%%qjﬁ notifies

t he base . stat] kn & he_pal C i and.t.r-ansn ssi. bl e ate of an
acknomde&%ﬁ%n gg Cégﬁi&%ﬁy%f5?%g§§écﬁ%ﬁy(gggo%g%ﬁj§§3€§a§6°?hiéﬁﬁ%tification
may be perfarned directly to_the.base station,2 r throu t he base
station %Wnrgﬁeéﬁrl%’rg ﬁgagé?é(ct%?fl %Bgésgstgﬁ%ﬁgg3fh§el ects a
base station .with.a maxi mum.instantaneous or. time-ayerage re%Fiving

qial ity X+t %&gﬁe?%Bfff nStFT e tave Bas &7t at'i- 3 repeat
request f retransm ssion of the packet (S333). 91 Receiving the

r
acknomﬁe&%ﬁ@ﬁf”bf arrival, the base station 202 deletes the stored packet

corresponding to the , , ,
P 9 ’l‘%en the base statlon receiving the reguest (the

base station 202 in the present embodiment) transmits the

packel Lo the mobile station 231 (§328). AL this time,

10 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 i1s that this can obviate a need
for further notification of subseguent packets under
storage from the base station.

15 The mcbile station 231 performs the error detection
process of the received packet (8322). When no erroxr is-
detected, the mobile station 231 notiflies the base station
202 in the packet copying and traﬁsmis&ible state of an
acknowledgment of arrival of the packet (S330 and 5331).

20 This notification may be performed directly to the base
stztion 202 or through the base station 2Z12. When an error
is detected, the mobile station 231 selects a base station
with a maximum instantaneous or time-average receiving
quality at that point ($332) and notifies the base station

25 of a repealt request for retransmission of the packet

(S333).
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uni que nunber (5334 and S337) . The base station 202 notifies the base
station 212 in the packet copy 5 transm ssible state of the nunber of the
packet (5336) 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 10 a repeat request, it retransmts the
packet corresponding to the unique nunber (5333, 5334, and 5335). Since the

systemis confi e t e base. statiop stores.a packet and one or
more base staﬂ%ﬁ%@é&ﬁ g-?ﬁ% 5%%%§f %9?%ﬁﬁﬁm% | X &¢dEi%an ei%ﬁﬁepwoviding
Stati ons.® G HUbaH B0 A5G0 e - RFHe L PFER R YD e CaOBE PEcRR ARG 1 the
network and the transm ssi 0 delay ti of packet can be decreased, so as
to increé@@‘$¥%enPWBSEgh§a$ E H%%ég?the g f GrrencetdtiPRe Odtire 20

system For the notification of deletion of the packet copy at 5336 from
t he base@ﬁ%ﬂﬁ%ﬁ?20@@?0%?%%eba§Ea§ﬁﬁﬁioﬁlﬁlzlnintﬁﬁg.Pﬂgﬁﬁﬁ:1Q§Pﬁossible to
enpl oy either of three nmethods shown in Fig. 19A, 19B, and 19C. 25 Nanely,
if the fiFensTihotl asSEREGN Ofn they Ry of ckfet PasXeRe (B336)st ati on 202
recei ves an acknow edgnent, 92 of arrival fromthe nobile station at 5331,
t he baseResEd{iidiy 2% Asti¥Fesathenpasbesbaspontatdopf 2d 2udiedeses

the packet copy stored zccording to the notification

(83387 .
, Cn the other hand, when the base station 202 receives
i0 a repeat request, it retransmits the packet corresponding

to the unigue number {5333, $334, 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 moblile station without providing the
15 line contrel station for delivery of packet separately

from the basé 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 znd enhance the performance ¢f the entire
20 system.

For the notification of deletion of the packet copy

at 5336 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. 18R, 18B, and 1S8C.
25 . Namely, in the first method, as shown in Fig..19A,

every time the base station 202 receives an acknowledgment
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packet nunber of a packet to be deleted (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 nmethod, the base station 202 notifies the
base station 212 of the |atest packet number .in a prescribed tine. Nanely,
t he base station 202 starts the processing shown in Fig. 151; upon
reception of the arrival 10 acknow edgnent fromthe nobile station at 5331,

starls aggeLelonli el DR LT o 8 pLgscribed defenion, interve

is set ( , stores’a packe esp ng to

arrival w ed n B2 thiis tine he b station 202 may del ete
the 15 pgﬂggkﬁﬁ %ggkéfégig%%Aiﬁgr&%F%usFﬁtlgﬁé?ﬁﬁn%f Fnéh e %ase
station 202 .receives a new arrival_ackn e thereafter (yes at B3),
the base &t ok & oerregi%aa |6:’a'°’c"_r<18?“E1 %ﬁﬁe@%gg&g’%hr ngttt@“c%é; i val
acknow edgrment (B2). .Wien_a. tineout_ occurs at the deletion tinmer es at
B4), 20 e %étls%%?oﬂa%ftna iF5 % the-baskeseabran 1o 207 fRe (|yat est

packet ngg?e out of Eagget nunbers stored at that A point, i.e., a nunmber of
tRe late [éﬁ%% eBdut tof PFacidtss T? raspbhigi A Hd et Ved arri val

acknow edgnments within the prescribed tinme counted at the tinmer (B5). 25
Further, in thé™ kiedSRECRGUTSHE baddsPasieos tad2 otheFopas 1466 i cation on
the basis_of deletion of a _93 specific packet (e.g., every ten packets

del et ed) t1Sarkt 52 StREIBESE 5t aPlof 02 3t of b sPRRE Sl JeeBRERgishédwn in Fig.

prescribed time. Namely, the base station 202 starts the
processing shown in Fig. 19B upon reception of the arrival

10 acknowledgment from the mobile sfation at S331, 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 deslete the

15 pertinent packet stored therein at the same time. When
the base station 202 receives 2 new arrival acknowledgment
thereafter (yes at B3), the base station stores a packet
number corresponding to the arrival acknowledgment (B2} .
When & timeout occurs at the deletion timer (yes at B4),

20 the base stabkion 202 notifies the base station 212 of the
latest packet number out of packet numbers stored at that
point, i.e., a number ¢f the latest packet out bf;packets
corresponding to received arrival acknowledgments within
the prescribed time counted at the Timer (BS).

Yfurther, in the third method, the base staticn 202

)
[

performs notification on the basis of deletion of &



19C upon reception of the arrival acknow edgnent fromthe nobile station at
S331, resets a counter ton =1 (d), 5 and stores a packet nunber
corresponding to the foregoing arrival acknow edgnent (C2). The base
station 202 nay delete the pertinent packet stored therein at the sane

time as the storage (the sane will also apply to C5) . When the base
station 202 receives a new arrival acknow edgnent 10 thereafter (yes at C3),
the counter n is counted up by one (C4) and a packet nunber corresponding
to the ar rs?\é%i_fia&w%eeﬂdg@e@t. J 8vetQr edn (KD ke b dé‘Pe%éH?.Y‘ﬁ%ﬂetlE}? count er
n reaches 10, 1.e., when the ‘base station 202 recelives arriva

acknow edgnent.s Jf.Or i tan RAcket So+- LB 15 g L@ he-base station
202 notif%@% %%gebgsg' staé#%% 212 o% %%es#géggFeéégiEP%%&n%gr?ggf of packet
nunbers stqre it ag_th gﬁﬁp = the first nethod
has t he g?&ﬁgsghtégggggqﬁﬁbﬁ%fggFf$gpgg &n%cgggwgﬁb 5%ﬁ?#&§9}8he 20
because of hi.gh naqti.fJ catjon quency .but_the vant age of _e buf fer
nanagenenp9%+ & §§€%: ]ﬁe%ﬁoégégheggﬁ% S ﬁhéx?ﬁ§9%¥séavﬁnfa&e?§¥}Conplicated

buf f b f_l ifi [ i h d
of *1 ow 11 3FE: BEUGREnG A57 (€ e ROCT| CRt FOR oM (L o8 Bt RBBTTE ganeral 1 y

pl aced at _an.int.ernedi at osition :ﬁetme tﬁe first and s nd_met hods in
terns of ?ﬁ§1W§}t#%%??%f$§?ﬂﬁ€ta&§ Lﬁfefﬂﬁa 55§m§%§tﬁ%% gﬁgsﬂﬂF
enbOdlnenée&%%@‘f%ét§%§{§£éh %géﬂg% stored therein at the same
time as the storage (the same will also apply teo C5). When
the base statlion 202 receives a new arrival acknowledgment
10 thereafter (yes at C3), the counter n is counted up by one
{(C4) and a packet number corresponding to the arrival
acknowledgment 1is 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

-1k 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
| disadﬁantaqe 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 disazdvantage of complicated buiffer management
because of low notification frequency but the advantage
of low traffic volume for the notification. The third
25 method is generally placed at an intermediate position

between the first and second methods in terms of the
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and buffer managenent both to be controlled in a good balance by properly
enpl oying the three nethods described 5 above. Incidentally, a tinmer nay be
adopted as a trigger for deleting the packet stored at the base stations
202, 212 in Fig. 18. This exanple will be described bel ow on the basis of
Fig. 20. 10 Nanely, as shown in Fig. 20, the base station 202 adds a unique
nunber to a packet comng fromthe network 1, adds the CRC code or the |ike

for the erpgrrdet egdigfe Sfdatherreceined fagket at the nobile station,
thereafter stores the packet, and makes a copy of the packet including 15

the number (5322,and;S322X idhefiin20). pAlyhlsS hjdma.ihes; base shat i on 202

starts a deletion tiner for counting a etiron timng e stored

packet, ughBOpU AR NP2 0bpeblie DACket Ak hebapg sLat lgn 202,85 a

trigger. ase statlo may Start I on r at e tinme when

20 it fir sends | IV ket. .Then the base station 202.delivers
t he packé?é%ﬁgyg:?gqﬁﬁgg%ggg'%ﬁ%ﬁ?ﬁﬁgﬁﬁah?hg?ﬁ%e63%@%?356% q?%i%%%issible
state (5§%§%vThe base station 212 stores the delivered packet and starts
t e del etion timer for counting the 25 deletion timng for the stored

ket, using the i f. the .packet_at th tion 212 tri
(3329 . ""c5 Fut ERbH BIFRQ Wasd SLATT orr o6z HoP AERGEA M Mot S5 STati on 331

of the stporage. oL, ihe pAckst 2ddresesdd At N IMILE sitations 202,
212 in Fig. 18. This example will be described below on
the basis of Tig. 20. |

10 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 staticn, thereafter
stores the packet, and makes a2 copy of the packet including

15 The number (3321 and 8322X in Fig. 20). At this time the
base station 20Z starts a deletion timer for counting a
deletion timing for the stored packet, using the input cf
the packet at the base station 202 s a trigger. The bzase
station 202 may start the deleticn timer at the time when

z0 it first sends the objective packet.

Then the base statleon 202 delivers the packet copy
to the base station 212 in the packet copy transmissible
state (8323). The base station 212 stores the delivered
packet and starts the deletion timer for counting the

25 deletion timing for the stored packet, using the input of

the packet at the base station 212 as a trigger (S5324X).



station 231 (S325b). The nobile 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 described above, whereby the nunber of base
stations providing the notification of a new packet to the 10 nobile station
can be limted to one. This becones feasible, because the notification is

per f or medrf ¢ enkthernbases stat L oNoW b bztzbc?tﬂﬂbﬁuah@;g_@bﬂ_@@sgt{&gei ving
quality. In this case, the extra power for the notiftication can be reduced

and interfefepee cansberadd SYPRLESSEdy %’cﬁ’res%éd' oy chﬁoﬁl

interference is weak, 1t”7is also pOSS|b e to enpl oy suc that each

packet regce %¥h99 Qgge gwgggyl(the base station in the packet copying and
transm ssi bl e state, or the base 20 station in the packet copy transmi ssible

state) notifiesyy éﬁﬁﬂgp?é| §1§§£°§3%3%éqﬁgﬁind'ﬁglgddgﬁﬁgiggggf%Pt§3§5gas;n

Fig. 18. Receiving e not I cat1on Fe*sTat

station wt n tane r.ecei ved nst ant aneous
ré%elvedw%oagg g%’lgyl %eggﬁgegpoaégce§§ 8 gﬁ%ﬁﬂ: ﬁg &? %ﬁa%ﬁoadcast
96 si gnal écgg i t. sh%_als or t he e q&)maae ré% tmo or nore

base stat ons FV\K}DSte ions o %fi'l %%CS- p er

transition inte the packet copying and transmissible
state, as described above, whereby the number cof base
stations providing the notification of a new packet to the
10 mobile station can be limited to one. This becomes
feasible, because the notification is performed from the
base station with the maximum time-average receiving
'quality. In this case, the extra power for the
netification can be reduced and interference can be
15 suppressed.

However, 1f influence of the. interference is wezk,
it is also possible to employ such 2 methed that each
packet receiving base station (the base station in the
packet copylng and transmissible state, ox the base

20 station in the packet copy transmissible state) notifies
the mobile station 231, =zs indicated at S325b and $325z
in Fig. 18.

Receiving the notificzation, the mobile station 231

selects a base station with a maximum instantaneocus
25 received power oY instantaneous received power o

interference power ratioc among the signals of broadcast



station 202 and base station 212 herein) at that point (S326), and the
nobi |l e station 231 issues a request for 5 transm ssion of the packet to the
sel ected base station (5327) . A specific nethod of this request can be a
met hod of requesting the base station by sending a base station nunber for
speci fying the base station and a packet nunber notified of. 10 For the

nmet hod of the request, it is possible to enploy a nethod of sending the
request @iirpetly, tecthen $aleet edi basesst akd amd ht pugheannupliigreor a net hod
of notifying the selected base station of the request received at a base

station Hlosahectadnddy aughe thes+ Nghwor kBetyeen the fase statdons. The

reason for it is that an uplink and a downlink exhibit different

| nstant ageus d:ecfhy! Baadualdd | es, betyean ol he b | &, ¢ stationang each base

station an at while the maximum receiving quality is yie ‘through t he

downl i nk (eingen 204 L. sebeqted fase s ation andoLhe fRblleStal on, the

maxi num r'écei ving quality can beyie roug upl®ink between anot her

base sta%%%%gﬂﬁ%%gé%qgfgﬁﬁe 5%%¥%Jmtéreﬁytggiggﬁgdf%g ion,receiving the

request I on ereln ransm e~ packet 10 the

oty LHE obi1 e sTa T oh - BAte BFEna Skt ge BTo S v br i BokkeRots

addressegft%éayégggﬁé(%E%E%ééglgg%tion,by sending g base station
number for specifying the base station and a packet number
notified of.

Lo For the method of the request, it 1s possible to
employ a method of sending the reguest directly to the
selected base station through en uplink or a method of
notifying the selected Dbase statieon of the. request

received at a base stetion not selected, tThrough the

rietwork between the base stations. The reason for it is

Tt
(931

that an uplink and &2 downlink exhibit different

instantaneous receliving qualities between the mobile

station and each bese 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 reguest (the

25 base station 202 herein) transmits the packslt to the

mobile station 231 (S328}. At this time, the base statiocn

=7



The nobile station 231 perforns the error detection process of the received
packet (5329). Wien no error is 5 detected, the nobile station 231 notifies
t he base station 202 in the packet copying and transm ssible state of an
acknow edgnent of arrival of the packet (5330 and 5331). This notification
may be perforned directly to the base station 202 or through the base
station 212. When an error 10 is detected, the nobile station 231 selects a

base st atd@n ma thl 81 FRXEREMdIStBAt ANLOUSH 0P 31T BE- RKQY a8 FALLIM Ng
quality at that” point {5332) and notifies the base station of a repeat

request fiqy, I8t NS08 9 s Ehe cpaket » (5333bHit% \then the Lase station

202 thereafter receives a repeat request fromthe nobile station 231, it

retransmts —the dackel £OLEpoNd 10 JO- A dnialie YD RE (3333, 5334, and

5335). In the exanple of Fig. when a tinmeout occurs at the del etion
i stankeal (ARG L0e.base sLELn 205 o 00! shas, Ule ahared packel
2t the deror et at i B Srs hE SRR Se Phny B IR R ™S
ot 11 catiiin (od0 Frre e gE CRBY LT (oL SUOT oo [Pk 464 DX RS traffic in
the netw%g&nowledgment of arrival of the packet (S330 and 5331).
‘This notification may be performed directly to the base
station 202 or through the base station 212. When an erxror
10 is detected, the mobile station 231 selects a base station
with a maximum 1nstantaneous or time-average receiving
quality at that point (S332) andnotifies the base station
of a repeat reguest for retransmission of the packet
{$332) .
15 When the base station 202 thereafter receives a
repeat request from the mobile station 231, it retransmits
the packet corresponding te the upigue number (5333, 5334,
) and S$335).
- In the example of Fig. 20, when a timeout occurs at
20 the deletion timer started at 8322X, the base station 202
deletes the stored packet corresponding to the timer
(S336X and $337). The base station 212 also deleles the

stored packet corresponding to the timer when a timeout

cccurs at the deletion timer started at S324X (S336Y and

5$338).

)
n

since the processing of Fig. 20 as described zbove



bet ween the base stations due to control packets for the deletion
notification. Since the acknow edgnent of 5 arrival of the packet fromthe
nobile station (5331 in Fig. 20) is not always necessary, the traffic

vol ume can be further reduced. The tineout value of the deletion tiner in
Fig. 20 is assuned to be.set at a tinme conceivably enough to accept of the
repeat request for retransm ssion of the 10 packet. Incidentally, the

present esmoditeptidescetbetot el eoses 0ft Pechasensy8BBenihranpsm tting
the packet (Fig. 18 and Fig. 20), but it is also possible to enploy a

confi gur atd on swheeei @ubbeel@%senékabls@rbﬁ%@@@atmcb%%ﬂé sd@kdop 212 both
transnit identical packets if interference or the ke I's not so

si gni fi canttdehfiiBey,cacotyibngrqualt xocaent&eréﬁg%@ @yf gigf versity

reception at. the nobi | e station receiving the i pac romtwo or

more basey st éqJ‘hif}:h@é%%he W 14120, be apeg ﬂnco%iefdgﬁéﬁ“ hed bel ow

referring to e base station 202 adds a un| que nunb o the
oo or déﬁe@c??%ﬂi 3 HHE PELm o R ke SRR 0 sl o f%fe?reaﬁ tor
(5301 and /565 TREFRG 30 MOTRERCRL BhSe i on 305088 (VA 4 he packet
22,500 LOMIR Ps Lol oh AL UL dV AAFL FURL LTSI State

in FPig. 20 is assumed to be set at a time conceivably enocugh

te accept of the repeat request for retransmission of the
Il’ packet.

Incidentally, the present embodiment described the

cases of one base statlion transmitting the packet (Fig.

18 and Fig. 20), but it is alsc possible to employ a

configuration wherein the base staticn 202 and the base

=

statien 212 both *trensmit identical ©packets if

-
LA

interference or the like is not so significant or if the

receiving <quality can be enhanced by the diversity

reception at.the mobile staticn receiving the identical

packets from two or more base stations. This example will
20 e specifically described below referring to Fig. 2i.

The base stzticn 202 adds a unigue 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

mcbhbile station, thereafter stores the packet, and makes

25 a copy of the packet including the number ({S341 and 3342

in Fig. 21). Then the base station 202 delivers the pzcket



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 1
station (S346) The nobile station 231 perforns the error detection process

(5341) forcépe reeeived poeket sstAt il s 2tize,in t e, OB d e st atd o, can al so
performthe diversity reception of identical packets Sent fromtwo or nore

base 15 stethoBsisAimathog:ofot hg Hiver sbby reeepti-x: capbe pselested from
a first nethod of conbining identical bits of the received identical

packets bidrby.Ri tnas dhew &y pac-pecondznmthhod of conbining the received
packets wei ghted by received powers or received power to interference power

20 ratios bit bywbii, gadha dhirdomethod of pebecting & gagket pW{h no

error detected out of packets aftéer the error ion. eén"ho error is
packet 1o S TTE Phs2 2t BEEaR 500 1Y ThE Dacor cosy 16 LRE 226 XTin si bl o
Stati on 20F daiRes 1b ST ar ot Patkol - cors GSboRtAg 1 6 THE hrit g number
(5351 and a53f35a5c),kér erQ@é%v%E_aLtéi %Qaz:oez, %lhseo notification a2t S$345 can
be omitted. Then each of the kase station 202 and the base
station 212 transmits the stored packet to the mobile
10 station (S346).
The mobile station 231 performs the error detection
process (8347) for the lreceived packets. At this tine,
the mobile statien can also perform the diversity
reception of identical packets sent from two or more base
15 stations. A method of the diversity reception can be
selected from a first method of combining identical kits
of the received identical packets bit by bit as they are,
2z 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 Dbase station 202 in the packet ccpyving and
25 transmissible state (S348 and $3439).

Receiving the arrival acknowledgment, the base
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notifies the base station 212 in the packet copy transm ssible state of the
nunber of the packet (5354) 5 Receiving the notification, the base station
212 deletes the 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 tinmer as shown in Fig. 20. 10 When an error
is detected at S348 on the other hand, the nobile station sends a repeat
request for retransm ssion of the acket to either the base station 202 or
the base $tt@biinh 202 gs3s@Es Fhet%E05§§%Psﬁéﬁﬁdﬁ3r?@??@@@éﬁ@é§0ﬁﬁ@ r epeat
request, the base station 202 15 redelivers the retransmtting packet to the
base st at FéF I8 2URre ot 3T AN R Dadk- stHe &k SEL B L6t tdre Hdscof t he
retransmtting packet (5352). Then each of the base station 202 and the
base statﬁ@nlﬁﬂ?&eﬂ?hﬁnnﬁ@%eth%tatequesﬂéd packethe5358)kez0 Euwpyher, when
the nobile station 231 noves to near a site Cin Fig. 15 and gains a large
ti me- aver agerrsaciod gl ¢ poteteorft ithe averlage sEcehvedapawer (€35id0t.er f er ence
pomer ratio in addition, e.g., inthe case of 1F_ =1, IT 2 =1, and IF, =
1,5t he bageqaeﬂumm12ﬁ2n§ﬁnfrﬂayldal|vhesb%SeastamyomfQa7pdeﬁetearr|V|ng at
t he base station 202 to the base station 212 and the base station 222. 101
The fol | owhrg sidtedegerdioet t kepgperatbadiofy the thasenstafiessiand t he
nobile station in a variety of events

(8356} . It is possible to omit the notification at $354

if the system employs the aforementioned method using the

timer as shown in Fig. 20.
10 ¥When an error is detected at 5348 on the othér hand,

the mobile station sends a zrepeat regquest for

retransmission of the packet to either the base station

202 or the base stabticn 212 (8350). If the base staticn

202 receives the repeat reguest, the base station 202
15 redelivers the retransmitting packet to the base station

212, or notifies the bazse staticon 212 of the number of the

reitransmitting packet (8352). Then each oI the base

station 202 and the base station 212 refransmits the

requested packet (5353).

20 Further, when the mobile stztion 231 moves to near
a site Cin Fig. 15 and gains 2 large time-average received
power or time-average received power tTo interference
power ratio in addition, e.g., in the case of ¥, =1, ¥
o=1, and ¥,= 1, the basc station 202 similarly delivers

25 a copyv of a packet ar?iving'at the base station 202 to the

base staticn 212 znd the base station 222,

4
o
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of transition froma certain state to another state as shown in Fig. 14B. 5
(4) Description of Event A The event A is defined so that at the nobile
station a transition occurs fromthe aforenentioned Eq (1) holding state
to "the Eq (2) holding state and the nobile station 231 requests the base
station in the packet transmssible |0 state (the i-th base station of W =
1) to nake a transition into the packet copying and transm ssible state and

requests the basg stationihy thie i diesstabe, t'?féwp@fl%{@gn gl to W =it
to make a transition into the packet copy transm'ssible state (cf. Fig. 14A

and F1 9. plAR) otd2 iThe SUaNtnd il D eperdd 6Ll Yo fesell bed aghaw with

reference to Fig. 22 on the assunption at the base Ion the
base ot SHOTLIKLG; Liestiansl (LoD LLaM, th RackaloLfalsTLeyibls state 1 pto
Copy {ratoAEo Il & 6t & Byhen the mobil e station 231 moves from the B (1)
aquest 1dEa 1T TR Reb SAE 287 packet copyi ng and transm sibl e state.
102 nurber for EEGFFYing The: BhbaoETSt I G 225 Tl PORdving Catared to T o
1 (5361 %ngrggg%tiign':égtugrzs) Irom the aforementioned Eqg (1) holding

state to the Eg (2) holding state and the mobile statien

231 requests the base station in the packet transmissible
lril; s5tate (the i-thbase stationof ¥;=1) tomake 2 transition

into the packet copying and transmissible state and

requests the base station in the idle state, newly having

rurned to ¥y =1, tomake a transition into the packet copy

transmissible state (cf. Fig. 14A and Fig. 14B).
15 The event A will be specifically described kelow

with reference to Fig. 22 con the assumption that the base

station 202 is the base station making the transition from

the packet transmissible state into the packet copying and
transmissible state and the base station 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 Eg (1)
holding state inte the Eg (2) holading state, the mobile
station 231 sends a reguest for a transition into the

25 packet copying and transmissible state to the base statien

202 and notifies the base station 202 of a base station
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Receiving the notification, the base station 202 requests the base station
212 to nmake a transition into 5 the packet copy transm ssible state (5363),
makes a copy of a packet addressed to the nobile station 231, stored at
that point (5369), and delivers the packet copy to the base station 212
(5366). Then the base station 202 nmakes a transition into the packet
copying and transm ssible 10 state (5367). In response to the transition

R e ?%ﬁ&ﬁﬁéﬁ% b i e A
stores the _pac c 6 This _15 pe ts the base station
212 to réf%éﬁ%ﬁfﬁ ﬁg e&ﬁgggy g é%gﬁtﬁf‘évéﬁ #E}he base station 212
recei ves a req est for %rans i on. of thghpa ket ge%.a p%%éet arriving
thereafter at I%?qiﬁﬁﬁgsf F|5ﬁ’ 7 G3EEOP ed DBy B3R basETEPEt 9% 202 and
the 20 packet co deliv d to_the base station 212 .as scri bed
hove. (B B et ERt 1gmyRa NS 2 derFhed 46 iotet he
bile station _a transition occur romt Eg %é) hol ding state to the 25
"3 (1) ho6FEi RS%‘FQ& & Aere AHEF HREER ‘?aFi‘-Gﬁe £ pa&?é‘t@sco"pfoﬁ/ansm ssibl e
state has turned.to Iléﬂ = 0 and opnly the 103 base station in the packet
copyi ng 8Adat PARsRsS %@%?%FeLOSF&?SWQ¢%4ﬁa%ﬁ%?%oﬁfzaﬂr stpredhe ot her

base stations with i
at that point (3364), and delivers the packet copy to the

base station 212 (S366). Then the base stalkblion 202 makes
a transition into the packet copying anhd transmissible
ib state (S267).

In response to the transition request from the base
station 202, the base station 212 makes 2 transition into
the packet copy transmissible state (5365). The base
staticon 212 stores the packet copy delivered (S368). This

15 permits the base station 212 to reftransmit the packsat copy
instantly even if the base station 212 receives a request
for retransmission of the packet.

; Then a packet arriwving thereafter at the base

station 202 is copied by the base statioﬁ 202 and the

20 packet copy is delivered to the base statiom 212, as
described above.

(5) Description cf Event B

The event B is defined so that at the mobile station

a transition occurs from the Eg (2) holding state te the

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

copy transmissible state has turned to ¥; = 0 and only the



1Ffj = 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 nake a transition into the idle state (cf. Fig. 14A
and Fig. 14B) ' The event B will, be specifically described below 10 with
reference to Fig. 23 on the assunption that the base station 202 is the
base station naking the transition from the packet copying and

transm ssibbesstiareldntio: the packett copais ssdbtrassatesdnd ¢ héabase
station 212 is the base station meking the transition fromthe packet copy
15 transm sskbkeistidte dtdbetde Vdl=e Ist(ate ocYher bheenpbikécstsat:ion 231
noves fromthe Eq (2) holding state into the Eq (1) holding state, the

nmobi | e st @i enoR3dndetidst achequeisi 1Eofr att pANSBLI PBgLBE® st hBe pasket

transm ssible state to the base station 202 and 20 notifies the base station

202 of a basetstatianthenberikkdr cogpecid Yy diundHases sbaki eaa2&2tpith , =
O, i.e., the base station to nake a transition into the idle state (5371

ans 5372 maxEig.r2F)sitSoncentbethapbaser st vdh onssaie kapdki-rganpacket s
addressed to the nobile station, it is also 25 possible to enploy a nethod

of sendi ngréhecEequess Yaxsd ke 2 thase ist ahkbopa2Re:r dhbs tmihes: sanbbe

i npl enented in such 104 a nanner that the nobile station sends the request
for the tsensett®MmiRtoatbezhdlie igmatieto dihe hase statéon:=212ragd

142 and Fig. 14B).

The event B will be specifically described below

iD with refzrence to Fig. 22 on the assumption that the base
station 202 is the base station making the trensition from
the packet copying and transmissible state into The packet -
transmissible state and the base station 212 is the base
station making the tranmsition from tThe packet cspy
15 transmissible state inte the idle state.

When the mobile staticn 231 meves from the Eg (2)
holding state into the Eg (1) holding state, the mobile
station 231 sends a reguest for a transition inte the
packet transmissible state to the base station 202 and
20 notifies the base station 202 of a base station number for

specifying the base station 212 with W; =0, 1.e., the base
station to make a transition into the idle state (5371 and
S372 in Fig. 23). Since the two base stations are handling
packets addressed to the mobile station, 1t is also

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

base station 212. This method can be implemented in such
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notifies the base station 212 of the nunber of the base station (base
station 202) to nake the transition into the S packet transm ssible state.
The present enbodinment will be further described assum ng the fornmer

met hod. Receiving the notification, the base station 202 sends a request
for atransition into the idle state to the base station 212 (S373) and
makes a transition into 10 the packet transm ssible state (S374). The base
station 2laezmkes tady ahs hodd lienkeatthen gdkedsstakeragdetel epestiide  packet
stored (S375) The base station 202 does not performthe copying operation
of a packein&ftivhnintberiealidre ahidoes nak PeELOstRtheni 21delivery of the
copy thereof to another base station, either. (6) Description of Event C

The eventh 451 def tRedpsect Rataatod he1obt | enst alik®Rr @ 4 r@nsigdon occurs
fromthe Eq (2) holding state to the 20 Eq (1) holding state to yield 7i =

0 for thahaseost @ld ah ddh dien ApKel CapYEn-and- JLansabasi bl g sfate and Ti.

=1 for the base station in the packet copy transm ssi state and t hat

the mbIle SEAL AN 2ds LoaUes! srbite basg, SLALLAR LA packelioonying and

transm ssible state to 25 make a transiti into the te and requests

the basepsStaliofednabae Rackels copyi i apall seifled siago40 mke a 105
transition into the packet transm ssibfe stafe. e event Cwll be
specifically descrdfed,PetBW notification, the base station 202
sends a request for a transition into the idle state to .
the base station 212 ($373) and makes z transition into
10 the packet transmissible state (S374).
The base station 212 mazkes z lransition into the idle
state and deletes the packet stored (S375). The base

station 202 does not perform the copying cperzticn of a2 .

packe® arriving thereafter and deoes not perform the

-t
)]

delivery of the copy thereof to another base station,

either.
(6) Description of Event C

The event C is defined so that at the mobile station

a transition occurs from the Eq (2) helding state to the

20 "Eqg (1) holding state to vield Ty = 0 for the base station

in the packet copying and transmissible state and ¥y =1

for the base staticn in the packet copy transmissible

'state and that the mobile station 231 requests the base

station in the packet copying and transmissible state to

25 make a transition into the idle state and reguests the base

station in the packet copy transmissible state to make a
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with reference to Fig. 24 on the assunption that the base station 202 is
the base station naking the transition from5 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 the packet transm ssible state. when the nobile station 231 noves from
the EQ (2) 10 holding state into the Eq (1) holding state, the nobile

station 28%zsends o reguesthéopathett ransidionsipLe therd dle state to the
base station 202 and notifies the base station 202 of the base station

nunber for specifyi nydrhe c base)stal i Q2121 £ 91 Mpkedhe: traasiLigy into the
packet 15 transm ssible state (5321:2%% 5352 I2§FIQ§E% .@%bgélgyng t he

notificatyopy thecbaseesstatFep. 202 sends &é&ﬂgﬁ%nz%a%h%hyéggé“ on into

the packet transm ssible stafe to t ase station Since base

station for.addingobhes b&@aequafb@ug?aho AuligRetnaver. 20t anet fer. Lhe

base station 202 further notifies the ba stafion of a

k k f I d
tho I at é‘fslﬁgﬂéw’étcﬁéﬁﬁzm%aga SR e At S b e T pr ashi

d bed, 25 b tat 2 al t

packet s @i TRE. friaish sIppdonel S vee g 2 R ETEE Jaéﬁgm%%a%?bfé’ o
| f b t t 21 t tt

ony % diTer BAECRACHED Barban THCe Shorgay SHEnsA b ARG sl gnem (1IN0

into the packet traznsmissible stzte.
*3 When the mobile statien 231 moves from the Eq (2)
ié holding state into the Eg (1) helding state, the mobile
station 23] sends a request for the transition into the
idle state to the base station 202 znd notifies the base
station 202 of the base stztion number for specifying the
base statiocn 212 to make the transitien inte the packet
15 transmissible state (S$281 and S382 in Fig. 24},
Receiving the notificsztion, the base station 202
sends a reguest for the transition into the packet
transmissible stzlte to the base staticon 212. Since the
base station for adding the unigue number is switched over
Z20 Lo another, the base station 202 further notifies the base
station 212 of a number of a packet currently stored (a
packet without an =a2cknowleddgment of arrival) and the
latest unigue number to be zdded to the packet (S383a),
as expressly described in the first embodiment. S5ince 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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at the two base stations (S383b). Therefore, either method S383a or S383b
is carried out. 5 Then the base station 202 transitions into the idle state
and del etes the stored packet (S384) . \Wien 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 as it
is, as 10 described in the foregoing section "(2) Operation of nobile
station eéndTsddwdt & oneharidie Stat éhe Cpatke oth&r dmandl2t henbase
station 212 transitions into the packet transm ssible state according to
the transransnltedngseoniyomdhe. dasetspatken RORWEE8Shosa 16t d73d
Description of Event D The event Dis defined so that at the nobile station
a transitdontoecurso f bamet het Eqi ¢ty hod 38 3ig) st at Bhevetfbee,Eae{2)ehol di ng
state and, for exanple, a base station newly having turned into Ti =1

gi ves a mexilnudn §BEBaaver &3t 20 ifecekvedepowrit Oor tine-average received
power to interference power ratio whereby the nobile station 231 requests

t Be base stati arhdm tthe heaokaett 41rians M &5 iddsh s St abes(1heci thbh hase station
with "91 = 1 heretofore) to make a transition into the packet copy

transni ssithltee siral ded® tand talss e tbequephe Kehe (Basa jst avhen tRethesd dl e
sL'aLe, newy having turned into Ti =1, to nake a transition into the 107

packet comHingombl riansMes didilee sshatee rebhe wyvent pRAMdd heispecddical ly
descri bed bel ow
to the mobile station 231, it performs the control to
transfer the packet fto the‘ base station 212 as it is, as
ld described in the foregoing section " (2) Operaticn of
mobile station and base stations in idle state.™
On the other hand, the base station 212 transitions
inte the packet transmissible state according to the
transition request from the base station 202 (S385).
15 (7) Description of Event D
The event D is defined so that at the mobile staticn
a transition cccurs from the Eq (1) holding state te the
Eg {2) helding state and, for example, a base station newly
having turned into Wi = 1 gives & maximum time-average
20 received power oOr time-average received power to
interference power ratic whereby the mobile station 231
requests the base station in the packet transmissible
state {(the i-th base station with ¥; = 1 heretofore) to
make @ transition into the packet copy transmissible state

25 and also requests the base station in the idle state, newly

having turned into ¥; = 1, to make a transition into the
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with reference to Fig. 25 on the assunption that the base station 202 is
the base station naking the transition from5 the packet transm ssible state
into the 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 ssible state. Wien the nobile station 231 noves fromthe
Eq (1) 10 holding state into the Eq (2) holding state, the nobile station

231 sendsz@xeequesty ifrQy dhe transhikanpt i packet copy transmi ssible
state to the base station 202 and notifies the base station 202 of a base

station nuMMHThéoév%ﬂ%dﬂ)%iEﬂ_EEes%%%ﬁf%éﬁi? .Bgﬁk%i@@8r§%%g§ 15

transition into the packet copying and transm ssSible state and S392

Dol 2 feelyhig therfol I FECal A, deaeeeoflatlen 20, sends 2

request for the transition tothe p and transm'ssi ble state

L0 ihe Mangplal) o &l 2nahace 20.1heahase: stald on LI paALAG-Lhe uni ue

nunber i's sw tche over to anot ation notifies

t-he baggﬁgt?%kﬁgy é%r%*SQﬁQHﬂB§ieg£1%%P CQ%ECPU£B§ng$%$€%fred at the base

station pac Wi thout™ "an edgnent "o ) SHd the | atest

inique Moty 22,50 08 atied o Lo, BackaL L8300),, 25 exprsesly, descr | bed

in the fiTs enbo rment.” Thi S7i's e Bn 2 makes a
fransi UL LI AmANe: 1018 SLate M NAN RL0180°; 491 APYRASKEL gildr essed to
packet copying and transmissible state.
| When the mebile station 231 moves from the Eg (1)
lO holding state intoe the Egq (2} holding state, the mobile
station 231 sends a reguest for the transition into the
packet copy transmissible state to the base station 202
and notifies the base station 202 of a2 base station number
for specifying the base station mnewly making the
15 transiticon into the packet copying and transmissible
state (85321 and $3%2 in Fig. 25).
Recelving the notificaticn, the base statlion 202
i sends a request for the transition into the packet copying
| and transmissible state to the base station 21Z. Since
20 the base station for a2dding the unique number is switched
over To snother, the base station 202 further notifies the
base station 212 of a number of a packet currently stored
at the base station 202 (a packet without an
acknowledgment of arrival) and the latest unigue number

25 to be added to the packet (S393), as expressly described

in the first embodiment. This is beczuse the base statien
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base station 202 nmakes a transition into the packet copy transm ssible
state (S394).. 5 Based on the notification of these, the base station 212
makes a transition into the packet copying and transnm ssible state and
stores the packet sent fromthe base station 202 (5395). Then the base
station 212 perforns such control as to nake a copy of a packet newy 10
arriving at the base station 212 and deliver the packet copy to the base

station 202 n(azae@%s%fm@wm&{ BNt nE TB@eeé’@QfeE\rl@léjﬂ'M . that at

the nobile station Eq (2) holds and, for exanple, the base stat on with the

15 maxi muw ti - ayerageaH8cekLed RPWer Ok £k a Vfﬁ%reg@{yé&gdupeow to

interference power ratio Is changed over {0 another wher he nobi |l e

station 2314 equest st be, hase.statign.in the packel, copying. and,

transnlsszTe state to nmake a transi |on g e pac copy‘?ﬁ%nsnissible

20 stateﬂy%#éﬁgggggietgﬁlq§§e g%% jon in the packet copy transmssible

state to FAnsition into packet copying and transm ssible state.

B e ke TSR SERLESERARED PR, BRSO
Lhe A °@py%:“a%2ﬁ1 PERLSL BOPYLRGony L ane ssT e state Ao the
S Q%k an hglﬁigng%a éggnntggggagﬁet Bgt sent from the
base station 202 (S38%5). Then the base station 212
performs such control as to make a copy of a packet newly
1U arriving at the base station 212 and deliver the packet
copy to the base statieon 202.
(8) Description of Event E
The event E is defined so that at the mobile station
EFg (2) holds and, for example, the base station with the
15 maximum timé—average received power or time-average
received power to interference power ratioc is changed over
fo another whereby the mobile station 221 reguests the
base station in the packet copying and transmissible sfate
to make a fransiticn inte the packet copy transmissible
20 state and regquests the base station in the packet copy
transmissible state to make a transition into the packet
copving and transmissible state.
The event £ will be specifically described below

with reference to Fig. 26 on the assumption that the base

)
n

station 202 is the base station making the transition Ifrom

the packet copving and transmissible state inteo the packet
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transm ssible state into the packet copying and transm ssible state. 5.
When the base station with the maxi numti ne-average received power or

ti me-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 10 transm ssible
state to the base station 202 and a request for the transition into the

packet copydnorandsmt saidties sithite: siral ecHo Hdiee baset s¢atpon 24215401 and
$402 in Fig. 26). Receiving the notification, the base station 202 15

makes thesdsansthtobni padithe packet= 0Py ibhaRSHLS TR &2 Stat e-45304) _
Since the base station for adding the unique nunber is changed over to

anot her, e basesshati O 202 Natidy eschbe hasecstat 9p 212 of a3 nunber of

a packet currently stored (a packet w thout "an acknow edgnent of 20

arrival) @anghdheskabest sunjsque nunber to be added to the packet, as
expressly described in the first enbodi nent. Since the base station 212

alsso stores paciels.id -5 AL3a dPhamaNket D.gueh: 8 apthad that the base

station 202 refers to the base station 212 and transnmits only a 25

di f f erent, packet sbetyeen those §££ég%f%£§%g§ two- basey s%%wégnst&§403) The

packets stored af the base station are contrnuously stored as they

are, but iipn dhe. case. phohe daleling meihod based. os Lhe tismeout, the

del eti on
station 202 to the basze statien 212, the mobile =tation

21 sends a request for the transition into the packet copy
10 transmissible state to the base station 202 and a request
for the transition into the packet copying and
Transmissible state to the base station 212 (S401 and $402

in Fig. 286).
Receliving the notification, the base station 202
15 makes the transilbion into the packet copy transmissible
state (5404). Since'the.base,étation,for'adding'thé'unique
number is changed over te ancther, the base station 202
notifies the base station 212 of z number of a packet
currently stored (a packet without an ackrnowledgment of
20 arrival) and the latest unigue number to be zdded to the
packet, és 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 statlion 212 and transmits only =z

N
7}

different pzacket bestween those stored a2t the t{wo base

stations (S403). The packels stored at the base statiocn



timer is started at this point for all the packets stored. Based on the
notification of these, the base station 5 212 nmakes the transition into the
packet copying and transm ssible state (S405) . Then the base station 212
perfornms such control as to nmake a copy of a packet newly arriving at the
base station 212 and deliver the packet copy to the base station 202. 10
Since the third enbodi nent as descri bed above is configured to store
packet s auZr especidniel hases $yasitoned and theansmd, packets freomzene or nore
base stations to the nobile station w thout provision of the |ine control

stati on bdr rdel deery iofy padkeid ksepad atreloh o ramadhe base E%ist@Etdrons, the
traffic volunme can be reduced in the network and the transm ssion del ay

time of paeket icapthetshiontethisspoagtt ol CIEaASR bheddoughputy and enhance
the performance of the entire system [Fourth Enbodi nent] 20 The foll ow ng

will describe theepehathemotonEerRiing Bandoyes, t‘i@é‘%ﬂs%'s%%t%\%”o' W th
reference to Fig. 27. The configuration of the nobi [ e conmuni cati on system

i§ the sane agathe eonfigupatiiondd Fhde khasphBiretthedpiidgenbedi ment. 25
The nobile station receives broadcast signals,” comon piTot S|gnals or the

like transgitbad o astdil play@dyty %eﬁa%%estﬁéé@n&gelgﬁt SR ne

time-average receiving qual|t|es (e g., propagation | osses herein)
perfecrms such control as to make a copy of a packet newly

arriving at the base station 212 and deliver the packet

copy to the base station 202.

10 Since the third embodiment as described above is
configured to store packets at respective base stations
and tr nsmlt_packets from one or more base staticons to the
mobile station wWithout provision of the line contrel

_station for delivery of packets ssparately from the base

15 stations, the traffic velume can be reduced in the network
and the fransmission delay time of packetl can be shorter,
so as to increase the throughput and enhance the
performance of the entire system.

[Fourth Embodiment]

20 The following will describke the operaltion
concerning handever transmission control with reference
te Fig. 27. The configuration of the mecbile 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, or the like transmitted from 2



bet ween the nobile station and the base stations. Then the nobile station
notifies the base station in the packet 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. receiving qualities
thus notified of, the base station in the packet copying and transm ssible
state instructs each of the base 10 stations in the packet copy

transm ssilhiezsiave dO perfor statiansn 56 aeigrmphckett undtsve Eagh base
station. transmts a new packet according to the instructions. Wen
retransmrssiOivifgr epuesietdesonley. 4 he paspaghatican lbeeeisving-éhe) repeat
request fromthe nobile station 15 retransmts the packet. The instructions
for the tyansodsstRE hBbRAGKelt a b SaRderBar bhed aaispacificaldy as
follows at the base station to add the unique nunmber. The base station to

add  the wyni giae imuTher: 1Gal.c WALes: & (ne B%%%dsQBtEc%n( $h. BREQW ¢80 usi ng the

plurality of time-average propagation |osses and ds an |dent|f|er for

| mstruct iops, Of o téﬁ@wa%sgﬂﬂqelweeéﬁatpaﬁs S&@tm@ mw@ Asgendi ng order
of the basé statlons fromthe smallest S;(j) for the packets sent to its

own statigny h\@h%&;&éﬂ%@e@ggetwcemn@t aLbans Wd Rl fd@ecaq{ag} t(]), the

base statlon to add the unique nunb adds the "identifi I nstructions
of transg N"oho t%JEZ P§§§t§t atg'fon Wﬂ@—&végglgleer dd JIBr-auer age
propagatlon 0SS. pagation®loss in Eq (3) below can be repl aced

gqualities thdSZDOLlflLd.Of, the base station in the packet
copving and transmissible state instructs each of the base
15' stationsjxlthepacketcopytransmissiblestate‘baperform
f“ransmission in packef units. Bach base station transmits
a new packet according to the instructions. When
retransmission is requested, only The base station

receiving the zrepeat request from the mobkile station

ot
v

retransmits the packet
The instructions for the transmission in packet
ﬁnits are carried out épecifically as follows at the base
station to add the uniéue number. The base station to add
the unique number calculates $:{)) based on Egq (3) below,
20 using the plurality of time-average propagation losses
and adds an Yidentifier 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 te
its own station. When there are two base stations with
25 the same Si{j)}, the base station to azdd the unigue number

adds the "identifier for instructions of transmission” to
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by either of a desired signal to interference power ratio (CR) , a
received signal to interference power ratio (SIR) , 5 a desired signal to
noi se power ratio (CNR) , and a received signal to noise power ratio (SNR)
which are indexes indicating the receiving quality. [Eq. 3) S;G= N (3) 1D
In the equation, i represents a nunber of each base station and j the
nunber of packets received after an wupdate of L,. As an exanple, the

fol | owi righ&iltd selestatbent Rethopesms il dercaimicet vtz @ trerc@angaiptat e of the

ti me-average 15 propagation losses in a state in which there exist three
base statéioms (he=pteBpoeaydahl éocefs tnabgnil}t irgd packet e t@1he=4obile
station. Let us also suppose that i =1 indicates a base station in the
packet Copwinthand I t¥ adrsItissd Hiersd Big iinte2f 8AEn8<basRestALE0AS in the 20
packet copy transm ssible state, and the tinme-average propagation |osses of

the respgetiye :StatbidRfedike gas1 £l 1 9¥e - rTherRiopagat géthgsg%i)@; ween the
= e

first base station (i = 1) and the nobile station:, L
[y opagatd gB shees Belweantbhes seeqnd, base statiamk) 113k = &:and the nobile
station: L2 = 2 The@propagation ﬁggg betmeen(the)fhir Baé% station (i = 3)

and the gmhide sbath®DzelI et ratic (SNR), which are indexes
indicating the receiving guality.
{Eg. 3]

&G)=?%L‘J (

2L

1]

W)
S’

10 In the eguation, i represents a number of each base
statien and j the nunber of packets received zfier an
ubdate of L,.

As an example, The following will describe the
cperation carried cul after an update of the time-average
15 propagation losses in a state in which there exist three

bese stations (i = 1-3} capable of transmitting packets

to the mobile station. Let us also suppose that 1 = 1
- indicates a bazse station 1in the packet copying and

transmissible state, 1 = 2 and 3 base stations in the
20 packet copy transmissible state, and the time-average
propagation losses of the respective stations are 2s
follows.

The propagation loss between the first base station
(i = 1) and the mobile station: Iy = 1

5 The propagation loss between the second base station



The first packet after the update of the 5 tine-average propagation | osses
is assuned to be the K-th packet. Since Si (j) is zero for all the stations
at this point, the base station to add the uni que nunber adds the
identifiers so as to transmt the packet fromthe first base station with
the smal | est propagation | oss. The identifiers can be of one-bit |ength.
Nanmely, instructions with one-bit identifiers can be given by naking the
base statidns éperarke Hoe asobaler aisfiitors packet2 with an identifier of "1"
but to store a packet with an identifier of "0," without sending it. Val ues
of Si(j) 15 aft@hethronddifiion dbtshbeitders friher $shdre heskoktewson [Eq 43 S
(1~= 6 Si(0)=0 S;(0)= 0 Then the (K+l)th packet is fed. Since at this point
,2(0) and(5:3 (0) aarke Zex ancbhéebase tstcati diz t0 Jdd t he uni que 20 nunber
adds the identifiers so as to send the packet fromthe second base station
wi th the smal | eThproffagait onpkeket Vartes ofths (] hpdktkhi sopoi pheare as
follows. [Eg. 5J Si(1) 5 S2(1)=6 S5(0= 0 114 At a tine of input of the
(K+2) th pagkebyeilge Srodadatisn Zesosand drizni s d and Hehts et hethase
station to add the wunique nunber adds the identifiers so as to send the
pa'cml‘(e|t| fsooxkhe thindebasei ptasi parcVabyes oftiSh €idtabnkhks pREBt S are
as foll ows.

point, the base station to add the unique number adds the

identifiers'so as to transmit the packet from the first
- base station with the smallest propagation loss.
iG 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 ;’::ansmit a packet
with an ldentifier of "1" but to stere z packet with an

identifier of "0," without sending it. Values of §;(j)

15 after the addition of the identifiers are as follows.
[Eg. 4]
1
s0=1  s0=0 s0)=0
Then the (K+1)}th packet is fed. Since at this point
5,(0) and S3(0) are zero, the base station to add the unique
20 number adds the identifliers zo as to send the packeib from

the second base station with the smaller propagation loss.

Values of S5;{j) at this point are as follows.

sz(]):'z_ Ss(o): 0

114



[EQ. 61 s (~}=1 s _(1)=6 S3(1)- I 6 As described above, the base station
to add the uni que 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 Egq (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 rig. 27, at the
time of input 8f ghierm¢kaB)itbpacketthehdieddten pBkél) drslwihi(Byum as

descri bed above, and thus the base station to add the uni que nunber adds
the i denisfiers spdasindmgand athe thackehef bemea Beafiostichaskl shation. 20 At
the time of input of the (K+4)th packet, S.,(2) and 52(1) are equal, "2/6,"

and t husutheukaserbtatdddstithe ddtbrithier Vet gue agnbersaddsHehgactlenti fiers so
as to send the packet fromthe first base station with the smaller

propagat f poml V88 .t RbrAtbdde dia®iof . | mputef oithe; (K3 hhpacket nt52(1) 115
is mninmm and thus the base station to add the unique nunber adds the
izentifigrs se@ &y Upvgansmt the packet fromthe second base station. At

~the tinme of input of the (K+6)th packet, S1(3) 5 and S dl) are equal,
"3/6," apdgthgg the base station to .

Az described above, the base station fo add the
unique number makes a copy of an input packet and enables
i0 the identifier of permitting transmission of the packet,

for = certain base station, based cn Eg (3) above, in
delivery of the packet copy. Fig. 27 presents the
calculation results of Eg (3) and the identifier states
foxr the (K+3)th to ({(K+10)th peckets thereafier.

15 2As shown in Tig. 27, a2t the time of input of the
(K+2)} th packet thereafter, 5;(l) is minimum as described
above, and thus the base station to add the unlgue number
adds the identifiers so 25 to send the packet from the
first base station.

20 At the time of input of the (K+4)th packet, S£(2)

znd S, (1) are egual, "2/6," and thus the base station to

add the unigue number adds the identifiers so as to send

the packet from the first base station with the smaller

propagation loss.

N
w

At the time of input of the (K+5)th packet, 35;(1)
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add the uni que nunber adds the identifiers so as to transmt the packet
fromthe first base station wwth the smaller propagation |oss. At the tine
of input of the (K+?)th packet, S8(1) 10 is mninum and thus the base
station to add the unique nunber adds the identifiers so as to transmt the
packet fromthe third base station. At the tine of input of the (K+8)th
packet, S,(4) and SZ(2) are equal, "4/6," and thus the base station to 15
add the uni que nunber adds the identifiers so as to transmt the packet from
the first baseizsiatienanicd thnte tisedbhee ptepagat iton dddsthétutheudi me of

i nput of the (K+9)th packet, S2(2) is mninmum and thus the base station to
add the umiupieer28ddenbee addsttifd dxdentd faens s assH Dt trlpasrickdbhe packet
fromthe second base station. At the tine of input of the (K+10)th packet,

S1(5) is fgm mbe aedcohiupdde dbaseishation to add the uni que nunber adds
the identifiers so as to transmt the packet 25 fromthe first base

station. Then each Hiesetshat bd idhansytt shenlkrehepacketer 116 Wit h the

identifier of 1 to the nobile station. when the. tinme-average propagation
| osses ar endippatgd addehase, staykon pagaddukhenenigue nuer fesets to |

= 0 to clear 31(j) and thereafter continues the 5 execution of the above
processi N@&dd the unique 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 ef the (X+7)th packet, $:(1)
10 is minimum, and thus the base station to add the unigue-
number adds the identifiers so as to transmit the packet
from the third basé station.
At the times of input of the (K+8)th packet, 8:(4)
and S:(2) are equal, "4/6," and thus the base station to
15 add the unigue number adds the identifiers so zs to
rransmit the packet from the first base station with the
smaller propagation loss.
At the time of input of the (K+9)th packet, S$;(2)
is minimum, and thus the base station to add the unigque
20 number adds the identifiers so as to transmit the packet
From the second base stztion.
Af the time of input of the (K+10)th packet, $,(5)
is minimum, and thus the base station to add the unigue
number =zdds the identifiers so as to fransmit the packet

25 from the first base station.

Then each bese station transmits only the packet



When the nobile station sends a request for retransm ssion, the nobile
station selects a base station wth the smallest propagation |oss at that
time and requests the selected base station to retransmt the .:_ C packet.
The reason why an arbitrary base station selected by the nobile station can
execute retransm ssion of the packet is that each base station stores a
packet copy . delivered, By the structure and operation as described above,

| 5 each Bade: s@%@lbﬁe’ééﬁfﬁ@ﬁf &tim app? opr £ abiebpackattatkensni ssi on based on
the tine-average propagation | osses, wthout executing the procedure of
notification offhsackethe arFiwar aFesmache mvhidgesiani onpsans aare
retransmtting packet can be instantly transmtted fromthe base station 20
with theuseedt thro pagda isirelioys tat edeathpount gushereber ireskécones
feasible to perform quick retransm ssion while reducing the interference

wi th ot h&r cel s ortot dreamb| €1 ) statd orsergEitelh Edrodineats] 22 The fifth
enbodi nent of the present invention will be described below with reference
tb Figs. e28charidih A8 tHd7abbown grodegsi28, the nobil e comunication system
inthe fifth enbodinent is conprised of a nobile station 1131 and a
plurality of ba%ernstaficonscklille Idd2ties thendaf omenestjnesed mokile

comuni cation systemof the first 5 enbodinent (Fig. 7) was, wherein the
base statikgnrsirame ssion, the mobile station selects a base station
with the smallest propagation less at that time and
reguests the selected base station to retransmit the
10 packet. The reason why an arbitrary base station selected
by the mobile station can execute retransmission of the
ﬁacket is that each kase station stcres a packet copy
delivered.
By the structure and cperation as described above,
ik each Dbase station can perform appropriate packet
transmission based on the time-average propagation losses,
without executing the procedure of netification of packet
arrival from the mobile station, and a retransmitting
packet can be instantly transmitted from the baséstation
20 with the smallest propagation loss at that point, whereby
it becomes feasible to perform quick retransmission while
reducing the interference with other cells or other mobile
stations.
[Fifth Embodiment]
25 The fifth embodiment of Lhe present invention will

be described below with reference to Figs. 28 to 31. As



communi 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 ment in that a packet copying unit 1107 for copying a packet is added
and the transfer unit 105 of Fig- -7 is replaced by a transfer./delivery

unit 1105Hewn thel Fygri ng, athackebidepy chenanader ohasesstatigngad 15
transferring a packet to another base station performng the data |ink

transn ssiiopreaniteiimdhne datdoidp ks cHr@NSMingsiaR ¢0BELRGN unist +1®3 is
different fromthat in the first enbodinent in that it perforns the data

link transmhssianiegnt bdd GRMY i sing:1hgsautamtic mepeat 20 reguest
control for transm ssion/reception of a packet to or fromthe nobile

station afhtsaB8Rk bSO nidig MOk ey st atkeRn & q&d Pasg, station

identification information for identificaiion of the base station

pef for M ngtdeidlaha (dink t7ansatssiancantrale bastead.ofidhe data |ink 25
transm ssion control infornation. The base station 111 as the sane

SUIUCLUM @ SNSRI SHAl QL. O2nod3cH Hien! dllowog,atl] (describe the

H .
operation in the fifth enbodinent. Let us suppose herein that at the

tation 1131 and Vhe Bass stan sarT168t B 1L oran s e R S a1 1y s
not goodjhefmean e same 2g that of the mobile station 131 in the
‘. first embodiment. The configuration of the base statien
10 1102 is different from that of the base station 102 in the
first embodiment in that a packet copying unit 1107 for
copying z packelt 1s added and the transfér unit 1085 of Fig.
7 is replaced by a ftransier/delivery unit 1105 fer
delivering a packet copy to another base station and
15 transferring a packet® tc another base station performing
theb data link transmission contrel. The data link
transmission control unit 1103 is different from that in
the first embodiment in that it performs the data link
transmission control comprising the automatic repeat
20 reguest control for transmission/reception of a packet to
or from the mecbile station and transmits to the meobkile
station, control base station identification information
for identification of the base station performing the data
link transmission control, instead of the datz link

25 transmission control infeormation. The base station 1112

has the same structure as the base station 1102.
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nobil e station 1131 and the base station 1112, and thus the nobile station
1131 is in an initial state of being communicable only wth the base
station 1102_ The operation in this initial state will be described al ong
10 Fig. 29. At the base station 1102, the data |ink transm ssion control
unit 1103 accepts a packet fromthe network 1 at S41 in Fig. 29, and the
data link transm ssign %ontrol unit 1103 perfornms the data |ink
transmi ssion cont®®l *23108MRT sfhytt RESETddmt e r epeat tisgudst Eomtrol . At
this point the data |ink transm ssion control unit 1103 adds
i denti fi catdori ARG INC to dth BacKaiPRoSA2Ner i@ THeht isfd celts on
information used in the present enbodi ment consists of packet
i denti fi cattohl#hf SrPatd ohl ol 220 enadihigicdddoy i ¢atidhyofl st hpogpacket fed
into the data link transm ssion control unit 1103 and control base station
i dentifi cdtdBre¢nfidrermalonl ¢ srtadniab ildg 1 edentheilbaseontofiohel ont rol base
station performng the data link transm ssion control (i.e., the base
station 25hgerfathd ngonhenadditicon @falient Léi pati goddbertvddrom)he The data
link transm ssion control unit 1103 adds the CRC 1.1, 9 code or the like
for the emddrildetetatonnof 1fHe amstdihedbapackettivn flhd Jpacket ,tistores the
packet after the addition (i.e_, the packet acconpanied by the
i denti fi caticomalni be natedaprni A 1t3ie ist crragen uimiti0d €842) & andiraut puts the
packet to the transmitter/receiver 5. The ‘

communicable only with the base station 1102. The

operatibn in this initial state will be described along

-2
l

Fig. 29.

At the base station 1102, the data link transmission
control unit 1103 accepts a packet frem the netwerk 1 at
S41 in Fig. 2%, and the data link transmission control unit
1103 performs the data link transmission control
i5 comprising the automatic repeat reguest control. At this

point the data link transmission control unit 1103 adds
identification information to each packet (S42). The
i identification informaticon used in the present embodiment
consists of packet identificaticn information for
20 enabling identification of the packet fed into the data
link transmission control unit 1103 and contrcl bhase
station identification information for enabling
identification of the control base station performing the
data link transmission control (i.e., the base station

25 performing the addition of identification information).

The datea link transmission confrol unit 1103 adds the CRC

3
sl
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transm tter/ receiver 5 nodul ates the packet into a transmtting signal and
thereafter transmts the transmtting signal through the base station
antenna 6 to the nmobile station 1131 (S43). 10 On the other hand, at the
mobil e station 1131, the transmtter/receiver 33 receives and denodul at es
the signal through the nobile station antenna 32 and feeds the packet

bt ai ned by.the denpdulation to.the data Jink .t i Ssi trol unit
1034. The"diFacFi hK® 15 Fansi SEFof "Cort F51° Ui 10103 et Fore- TFe data |1 nk

transm ssi on control risi the automati c repeat . request control and
al so per fRFhEEthe %?rgﬁﬂgeﬁﬁgi%ah E'Qﬁfﬁhégéchéﬁ &Taddtd®fo the packet,
for the ipﬁ@% . packet  (S44). V%en the detection results in finding an 20
error in 3felpatket, (th8-dat atPEnk RR&ASHI ssTBRCEBAPASE uRvt 1932
identifies the nunber of the packet for a_repeat request and the base
station H@PhsTiReTeoRt LaIf BARE i@t htitornehased agie Bhati HeAt ($42hation
information_added, and then transmts a NACK signal to the base station
1502 25 4 KaHLT S e PRENsbiot the thenfuéhtiefi/cadoivgsss) . Thahi s
results in notifying the data link transm ssion 120 control unit 1103 of

t he repedtraetfnestetdrecairamsm ssiiinldtehe Packarachnts hetpfizati on can
be i nplemented by either one_selected fromthe nmethod of directly notifying
t he base stans®htTing, theImeihod™si nbbheF¢PAGSthe bHsesBissat iBre 1102

t hrough anot her base station, and so on. Then _ .
Transmitting signel through the base station zntenna 6 Lo

the mobile station 1131 {S43).
ib Onn the other hand, at the mobile station 1121, thg
Lransmitter/receiver 33 receives and demcdulates the
_signal through the mobile station antennz 32 and feeds the
packet obtained ky the demodulation to the data 1link
transmissicn control unit 10634. The data 1link
15 transmission control unit 1034 performs the data link
transmission control comprising the automatic repeat
request control and zlso performs the error 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 1032 identifies the number of the packet for a repeat
reguest and the base station 1102 as the control base
staticn, based on the identification information added,
and then transmits a NACK signal to the base station 1102
25 on the basis of the result of the identification (843).

This results in notifying the data link trznsmission

120



the data link transm ssion control unit 1103 determ nes that the input
signal is not an ACK signal (347) , and retransmts the packet stored
(S43) _ When the error detection results in finding no error 10 in the
packet on the other hand, the data link transm ssion control unit 1034
identifies the base station 1102 as the control base station, based on the
identification information added, and then transmts an ACK signal to the
base st at contkb02unn tt heOBast Lief repeatesubticoft fbe A&t dephikcgahi on (S46).
This results in notifying the data |ink transm ssion control unit 1103 of

an acknowbédgienipacfetar rivad sofothéipackeln cEierbéhgngdatachirk byansni ssion
control unit 1103 determ nes that the input signal is ACK signal ($47), and

then del ecgsnihecpackel estered rber th2OneehpansHi c§§£eetﬁ§4n%ti¥bﬁﬂcmv.e”e”t
of the nobile station, 1131 leads to deterioration of fhe confrunicati on

qual ity wihB bhecbase risdatipne 1108.havk ﬁ&m' gty grgtofore
with the nnbileestatﬁgh 1131, to %ﬁeﬁ%e@%Fbggﬂiva en iﬁg ?ﬁg ggég

cogmuni catignigualiby whibubheadineenadase Aakl 002, on t B, b | €

station 1131 sends to the base station 1121 a request for

{ransm sstgp ?é&é??ﬂﬁ'xikcaclrM€§§i£>ﬁ0?hglﬂgfalb‘ﬁ‘ﬁ 1Pl 6onadi0Z, ahdsthe base

station 1 as described In orementioned e

|S950m8 chEcl NR S SESL, oW U0l Y01 5 PRKCLLENG B HRSngt ot on
retransmits the packetr stored (S43).

When the error detection results in finding no error

10 in the packet on the other hand, the data link transmission
control unit 1034 identifies the base station 1102 as the
contrcl base staticn, based on the identification
information added, and then transmits zn ACK signal to the

"base station 1102 on the basis of the result of the

15 identification {(846). This results in notifving the data
link transmission control unit 1103 cf an acknowledgment
of arrival of the packet. Then the data link transmission
control unit 1103 determines that the input signal is ACK
signal (S47}, and then deletes ﬁhe packet stored for

20 retransmission ({(S548).

When movement of the mobile station 1131 leads to
deterioration of the communication guality with the base
station 1102 having been communicating hereltofore with
the mobile statibn 1131, to the level ecuivalent to the

25 communication guality with the zdjacent base station 1102,

the mobile station 1131 sends toc the base station 1102,

-
[NN]
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transm ssion control unit 11D3 of the base station 1102 perforns the sane
processing as at S42, for the packet (S51), transmits the packet through
the transmitter/receiver 5 to the nobile station 1131 (552), nakes a copy
of the packet at the packet copying unit 110-1 (S53), and delivers the
packet copy through the transfer/delivery unit 1105 to the data |ink
transm ssion control unit 1113 of the base station 1112 (S54). Since the

data |inkatsageakssien €0ahkali dHlidn jolflgidérﬁ:i§a§01?£€:¥2!e|t§df§8ma§héo out put
the delivered packet.to the transmtter/receiver 15 as it 1s, by the data

link trapsgkssic@n iGant 1obounidy 1408, phdentdcal s packets Nfus raggmtted
fromthe base station 1102 and fromthe base station 1112 (S52). 20 At this

step the dgiarkbols §haBRE aFLOLRANN M S podthdatan detelllpg,uhether it

shoul d output the arriving .packet as it is or perform i'nk
L ansm osLoncy 0Nl COMPLL Shi o, JULOTS 15 (RpPRL a0l gomirol as
(Fanarm soBh E8htrbf (21255 art 1115 dbthBts aadlyi on gt TRE dOEF i cation
trans (U bereer 1s R T b TYRE O3 e RRe Wi Chel dMa |1 nk
:ga?ﬁ?fﬁ%égkggﬂgrghewgémé:&%&geggkg%t%gu%%dgﬂﬁif%%%ﬂfy%iggéig@tion added
{851), transmits the packet through the
transmitter/receiver 5 to the mobile station 1131 ($52),
10 makes a copy of the packet at the packet copving unit 1107
(S53), =&and delivers the packet copy through the
transfer/delivery unit 1105 to the data link transmissiocn

control unit 1113 of The base statiecn 1112 (554).

Since the data link transmission control unit 1113

in

is controlled zo as to output the delivered packet to the

[

tranemitter/receiver 15 as it is, by the data link
ftransmission control unit 1103, identical packels are
Ttransmitted from the base station 110Z and from the base
station 1112 (S$52).

20 At this step the datz link transmission control unit
1113 can determine whether it should output the arriving
packet as it 1s orxr perform the data link transmission
control comprising the automatic repeat request control

as described abkove, by detecting whether the arriving

V]
n

packet is accompanied by the identification information.

Specificzlly, when the data link transmission control



i nput packet, it perforns the data |ink transm ssion control conprising the
automatic repeat request control The nobile station 1131 perforns the error
detection for the received packet in the same nanner as described 10
before (S55) and outputs a HACK or ACK signal to the base station 1102 (556
and S57). The base station 1102 determ nes whether the input signal is ACE
(S58), simlarly as above, retransmts the packet in the case of NACK

(S52), apd;gel eff%?:thae%re%rt%d pasket: LA the case Ofidéﬁtéﬁctggg%)get Next, | et

us suppose that the conmunication quality becones deteriora ween t he

nobi | e statd 3 e Lon 11. t o i.cation
quality &ﬁ?ﬁ?ﬁ%EQ%%?29§¥%?r8ﬁ§§§f@éﬁgégﬁeéngﬁFEgESTEQGO%gEEE? 20 carried
out upon Lr%n m,ssi.on_ of gcket% pon1a pluraiitg o% base ta%'ons to the
mobi | e sPEETGT TP t1s tTaRsTeian /&% Wit | “be*deder thed 2FofgeFig. 30.
The nobil e, station, 1131 sends a notification of a. request for changeover of
t he baseogp§Fi Ak FOTSR g S e L 25 1At & 13RO FAASH SSPERCCoRErS , to the
data |ink. transnission control .ynit 1103 of the base station 1102 123 (S61
B B g 56} SRR ot oo oL n CRE S S e T R AT R Ao RS aten e 2ot L he
met hod of directly notifying the base station 1102, the nmethod of notifying
the basetBPHf ciﬁaé/&f@? thr o%&l’ffé’r?&%ef‘hﬁaé%a%% ati-off, HRE€Bl8AI%8s descri bed

5 previousl¥., — .
control comprising the zutcmatic repeat reguest control.

The mobile station 1131 performs the error detection

for the received packet in the same manner as described
10 before (S55) and cutputs a NACK or ACK signsl to -the base

station 1102 (sS56 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 {S852), and deletes the stored packel in the case of
15 BACK (853).

Next, let us suppose that the communication quality
beéomes deteriorated between the mobile station 1131 and
the base station 1102 and the communication gqguality with
the base station 1112 beccocmes better. ThHe operation

20 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 stztion 1131 sends a notification of a-

reguest for changeover ol the base station performing the
25 data link transmission c¢ontrol, to the data link

transmission control unit 1103 of the base station 1102

—
Y
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Receiving the request for the change of the base station, the data |ink
transm ssion control unit 1103 sends a request for a start of the data |ink
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 to the data l|ink
transm ssion control unit 1103 after this point is transferred through the
transfer/(ded i ver yigni 30]1105heondhe fhase istratkana 13d¢ basmplteries t kher ef ore,
when the data link transm ssion control 1103 receives a packet (S63), the

packet i &yt ransherred the therbesecst atiren tkiZ: by Fhenkyr ansf erddel i very
unit 1105 as it is (561). The data link transm ssion control unit 1103 of

the 20 gltdiihase stabiorreonidnues £ perfigrmiherdat Bakienk +ddiansni ssion
control only over the packets stored for rétransm ssion, in nmuch the sane

nmanner as ite +OReAAIH o tHOMySa% £@283% N 2Fds 0 2dd, al@@:éls%’rifb@'éi t hese

packets, the data link transm ssion control unit 1103 of the old 25 base
station gentiiues; yo performthe retransm ssion control before conpletion
of the arrival ackhow edgnent 124 thereof. In this operation, identical

Crati on 1112 10 3Te ool 6 et A 13 Bk A s CHGnerDe
described befione. BnLOn dde, ot bgt Rard,ofes fahaddii-d1 aps et sshoen
sends a reguest for a start of the data 1ink transmission
lm‘ control over the mobile station 1131 through the
16 transfer/delivery unit 1105 to the base station 1112 as
2 new base station (S62). Further, the system is set so
that a packet fed tec the data link transmission control
unit 1102 after this point. is transférred through the
transfer/delivery unit 1105 to the base station 111Z as
15 it is. Therefore, when the data link transmission control
1103 receives a packet (S63), the packet is transferred
to the base station 1112 by the transfer/ﬁelivery unit
1105 as it is (S564).
The data link transmission control unit 1103 of the
20 cld base station continues to perform the datas 1ink
transmission control only over the packets stored for
retransmission, in much the sazme manner as the operation
from S52 to $52 in Fig. 29. Namely, for these packets,
the data link transmission control unit 1103 of the old

25 base station continues to perform the retransmission

control befeore completion of the arrival acknowledgment



control unit 1113 of the base station 1112 as a new base station perforns
the data link transm ssion control conprising the automatic repeat request
control over an arriving packet without identification information (a 10
packet arriving through 564 or 565). At this stage the data |ink

transm ssion control unit 1113 adds identification information to each
packet, adds to the packet the CRC code or the like for the error detection
of the ré&beinsedt packetihssoresretie packetemftieslt heckstaddizti @isgi . e., the
packet acconpanied by the identification information) in the storage unit
114 (S66)raramnd migputfscrhethacketsto sthetteandmidas enhdecehyebats. The
transmtter/receiver 15 nodul ates the packet into a transmtting signal and

transm t stihe d ansid tid ndhsingstal 1 20sthtouwgh1tlze haseustatihensankenna 16 to
the nobile station 1131 (S67).. The copying unit 1117 makes a copy of the

packet aceenpandi £didyctheetidertiddcati on i nformati on (568), and the packet
copy is delivered through the 25 transfer/delivery unit 1115 to the data

| BNk transm ssicen tgentdwhedniHandd03 tofc t B thaseistat+ P 14025(569) Since
125 the packet is acconpani ed by the identification information, the data

l'ink trapsphssiiomGantiols Wi tedd 03 se08t£eksnt he 1tr arsa Hew!o%%%e' ver 5 so

as to output the packet as it is, and thus identical packets are 5

transm t tedfigm bherhase Stak 0Bz11021an¢ £pPLLReSRASE control
comprising the automatic repeal request control over an

arriving packet without identification infbrmation (a

ib packet arriving through 364 or S65). At this stage the
data link ftransmission control unit 1113 adds
identification information to each packet, adds to the
packet the CRC code or the like for the errocr detection
of the received packet, stores the packet after the

15 additicn (i.e., the packet accempanied by  the
identification information) in the storage unit 114 (Sg6),
and outputs the packet to the fransmitter/receiver 15.
The transmitter/receiver 15 modulates the packet into a
transmitting signzl and transmits the transmitting signal

20 through the base station antenna 1€ to the mobile station
1131 (867} .

The copying unit 1117 makes a copy of the packet
accompanied by the identification information (S68), and
the packet copy is delivered through The

25 transfer/delivery unit 1115 to the dzta link transmission

control unit 1103 of the base station 1102 (S6€3). Since
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station 1112 (557).

The nobile station 1131 perforns the error detection

for the received packet in nmuch the sane nmanner as described before (570),

identifies the base station 1112, 10 and outputs a NACK or ACK si gnal

to the

base station 1112 (571 and S72). The base station 1212 determ nes whet her
the input signal is ACK (573), retransmts the packet in the case of NACK

(SGr),

and del etes the stored packet in the case of ACK (S74). 15 The

fol | ow il describe.th ' i ed wh .si.ngle b
Stat | on UFARSIAAC A packel t e ERACoROBE e S at 9 i - A-Trandrerofifotate i n

whi ch the. communi.cati qual ity .beconmes deteriorated befween {
station 1131%afd &' ggigéﬁfiﬁﬁrﬁig qﬁq

5 28 d e Db o ¢dt on

mobi | e

gality

becones better wi th.the base ation 2112, simlar to the above, along Fig.
Brods Hihd & 5

31. As deSEP

contr ol

55 280

unit 1113 of the base station 1112 recejves a request for

§ TSGR e 0 tHR @8t RO PRRRUEr &FEni ssion

transmi ssPBR%6F pdcketionlyS 25 #REm theshasddiedibi¢ah 1832KefFonRERe nobil e
station 1131 (501 in Fig. 31) and thus perfornms such control as not to
pe? f or m cbpFIEG 13- Gche TRt Kets Forethratiensdbhl2vwRes Aropadket brsefed to the
base station 1102 after that point (S82), the packet is transferred to the
base stat§fbatier2 111S83IS@AH-t he af orementioned processing is executed only
5 at the base station 1112 (S64 to S90).

10

20

25

The mobile station 1131 performs the error detecticen

4

or the received packet in much the same manner &8
described before {870), identifies the base station 1112,
and outputs a NACK or ACK signal to the base station 1112

(871 and 872). The base station 1112 determines whether

the input signzl is RCKX (573}, retransmits the packet in

the case of NACK (867}, and deletes the stored packek in
the case of BRCK {874).

The fellowing will describe the operation carried
out when a single base station transmits a packet to the
mobile station in a transitiom stazte in - which the
communication guality becoﬁes deteriorzted between the
mobile station 1131 and the base station 1102 and the
communication gquality becomes better with the base
station 1112, similar tec the above, along Fig. 31.

As described in the foregoing embodiment, the data

1link transmission control unit 1113 of the base station

1112 receives z request for transmission of packet only

from the base station 1112, from the mobile station 1131

(S81 in Fig. 31) and thus performs such control as not to

126
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Nanely, the data link transm ssion control unit 1113 of the base station
1112 adds identification infornmation 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
identification information) in the storage unit 114. (S84), and outputs the
packet to the transmtter/receiver 15. The transmtter./receiver 15

nodul at e® et Packep Yiihgo ©Ta Wearan el ng Bégnbhiandcplvereaftten ta ansmi t s
the 15 transmtting signal through the base station antenna 16 to the
mobi | e sradkat 11317¢S$85P. tTke baslsi 156 aftianh oh1 2233 fpenft dhves tdueirar r or
detection for the received racket in nuch the same manner as described
above (S86)k2)i,damtd fhizeskathe hase rstftioad 11d 2.h2® zared shitipldrs 18 IMACK or ACK
signal to the base station 1112 (5887 and S88). The base station 1112

det er ni ngs ahetner thche imptest goakdi sroEKsEE89) 1 o eleansid $iie packet in
the case of NACK (585), and deletes the stored packet in the case of ACK

(590). 25tAshdesersdbed-ahave, e cwdaotcbase)station performing the data
[ink transm ssion control transmts 127 to the nobile station the control

base station Ndertlf, ecald oathnf D rationsdDesidantditeatigm ofiitthe control
base station instead of the data link transm ssion control infornmation

wher eby biethebbkecSkatitdrrcan 12 iadei iifdertder Loatieh bagerskatiiogn on the
basis of the
to each packet, adds to the packet the CRC code or the like
for the arror detection cf the received packet, stores the
lO packet after the addition (i.e., the packet accompanied
by the identification information) in the storage unit 114
{3584), and cutputs the packet Lo the transmitter/receiver
15. The transmitter/recelver 15 modulates the packet inic
a transmitting signal and thereafter Lransmits the
15 transmitting signal through the base station antenna 16
to the mobile statien 1131 (S85).

The mobile station 1131 performs the error detection
for the recelived pzcket in much the same manner as
described above (S86), identifies the base station 1112,

20 and outputs a NACK cor ACK signal to the base station 11172
(587 and 588). The base station 1112 delermines whether
the input signal is ACK (S89), retransmits the packel in
the case of NACK (5385), and deletes the stored packel in
the case of ACK (590).

25 ‘As described above, the control base station

performing the data link transmission control transmits
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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. when
the nobile station and the base station performthe data |ink transm ssion
control using the control base station identification information instead
of the data |ithle t rerisilssi eraddnty ol thaf orawmationl asbiSedesersbish above, it
is feasible to reduce the data volunme of the control infornmation

transm ttedeandrieadiived andordedrieaserbhe igafitidivaltum ob £t hg et wor k.
The present enbodi ment described the configuration wherein the

i dentifi cadhoncl D @Rtz & Wass CaNsirst B 20z ofidibe d=nfrinmdign for
identification of the base station and the information for discrimnation of

the packetenbubl tIErpraseAbn NYERLER canal s e substantdat ed i t hout
i ncreasi ng the nunber of bits of the i"dentification information too nmuch,

by a confjgukat Egncaherelnthe 25 sidentd £16at ban ﬂHl%(%Q@EEOQfCO&% sts of

only the information for i1dentification of the pac In a state 128 in
whi ch onlyod hie, datds §& nks £ £ ansm sshon: centr %'mtﬂ”" b o P18 RS st ati on

executes the data link transmssion control conprising the autohatic repeat

request collroby and Whsheid thediant Lhheall ol LAl O hor,cang]sts. of 5

t he |nfornat|on for i1dentification of e packet an
transmission control comprising the autcmatic repeat

reqguest contrel (e.g., & request for connection with a new
1lc base station or the like} with respect to the contrel 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 1ink transmission control information as
15' described zbove, it is feasible to reduce the datz volume
f the control information transmitted and received and

decrease the traffic velume of the network.
1 The present embediment described the configuration
wherein the identificaticn informetion zlwzyvs 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 substantiated without
increasing the number of bits of the identification

1n

1

ormatiecn too much, by a configuratien wherein the
25 identification information consists of only the

information for identification of the packet in a state



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 10
request control. [Sixth Enbodi ment] Next, the sixth enbodi nent of the
present invention w/ll be described. In this sixth enbodinent, a first

met hod in which only data link transm ssion control 15 information is

t ransmi t tied Whiorh tdrel § i tlse drabse bimki bnatemithd cot memtaske wtat icohs, and a
second nmethod in which data I|ink transm ssion control information and
packets amee beraersnitieticat dtwc\she® thihwe,datai ik chrpacketsss itom whi ch
identification informati on has been added are transmtted, 20 will be
descri beddnt s Hetompul shegmabhe, ot doie: 1f esepéz terbodicd@Nicond xGase i n which
| P (Internet Protocol) packets are used wi.1l.1 be described; however, the

present agrboghdEaincancbe digeh M EAtany packehss hayhngoashacketyr
construction simlar to that of these IP packets. 25 First, the first nethod

WEl | _ beriesariteedatign Bor 5Aeue:ancexaml Of HeLonst rgd o of the
apparatus used 129 to performthis first nethod. In the nobile

communi cahifymSYSd €NFSROVBehR ifiiGa t3%n & Pl thal Hh¥ 0k thaseg stigt ions 2102,
2112 are arranged to all ow mutual communications via a netwrk 1. 5 The
base staki@r2L02 \007PK i 888 dzta link transmissicn control units

of two or more base stations execute the data lirmk

transmission rcontrol comprising the automatic repeat

o,

b

regquest control.
[Sixth Embodiment]
Next, the sixth embodiment of the present inventicn
will Dbe described. In this sixth embodiment, a first
method in which only data link transmission contrel
15 information is transmitted from the first base station to
the cther base stations, and a second met}ﬂ;od in which data
link traznsmission contrel information and packets are
transmitted at the same time, or in which packets to which
identification information has been azdded 2re transmitted,

20 will be described in order. -Furthermore, in the present
embodiment, a case in which IP {Internetl Protocel) packets
are used will be destribed; however, the present
embodiment 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 the aratus used
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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 |ink 10
transm ssion control including the automati c 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
transm tid mer igdn 2105 K sth neftdmshd t ndeta rdhikl ¢ camsmirsisi oniaont rol 15
information to base stations of altered destinations in cases where a
request fystahtsdrarnom 6 gt.h82pas e lstratli oy cifsbeseesvadicandz Wt ch perforns
the encapsul ati on described bel ow, a storage unit 2104 which functions as
a tenporzrdz nener g riregicsd foe patket ndetiss Orcdherhi ke tafor?0 the data |ink
transm ssion control unit 2103, and a decapsulating unit 2106 which

per f or mevflecapisul ati on  (openi ng of the capsules) of the received

encapsul ated packets. Anong these units, the encapsul.ating and 25

transmtting ultd 210baise consitaeied fromitdre funebheralsesbl ocks shown in
functional terns in Pig. 33A. 130 Specifically, the encapsul ating and

transni tidr2igs it ¢ e r2 1@ Ciongyf | SBS vai @ncapsikaticRg Wnits 21054, which
encapsul ates the data link transm ssion control information and the packets

that ar esitfeinssd t tRbw@rk 5 2eRCapssh ahedspacket tobansm &t kg didg 2105B whi ch
records
network wvia & base station antenna &6, a data link
transmission control unit 2103 which perfcorms data link
10 transmission contrel inecluding the automatic repeat
request control described in the first embddiment, and
which contrels the respective constituent units inside
the base sfation 2102, an encapsulating and transmitting
unit 2105 which Transmits data link transmission ceontrol
5 informatiecn to base stations of azltered destinations in
cases where a reguest for alteration of the base station
is received, and which performs the encapsulation
described below, a storage unit 2104 which Functions as
2 temporzry memeory region for packet data or the like of
20 the data 1link transmission control unit 2103, and =a
decapsulalbing unit 2106 which performs decapsulation
{opening of the capsules) of the received encapsulated
packets.
Zmong  these units, the encapsulating and
25 transmitting unit 2105 is constructed from the functicnal

blocks shown in @ fungtiomsl terms in  Fig. 33A.



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 encapsul ated packet obtai ned by encapsul ati on,
in the 10 header of each encapsul ated packet, and transmts these
encapsul at ed packets, and a construction judging unit 2105C which judges
that the encapsul ated packets are constructed containing data |ink

t i SSi t f t wh h_abt d by 15
Subt et M ERGTFEAQTH o L he HORIAL (1 178 GREQpSUFAPE L TGSt om | he

| engt h of % g encap sul.at ed packet that is .recorded_ in ﬁ&t hea er.of t he
transmtt et ericapSh Rﬁ%&?spa%%etngaﬁép%ﬁﬁﬁﬂgLduPHE | &

transnmtted packet that is recorded in the header of the transnltted
packet. 20F7 ?Pﬁ%%ﬁﬁﬁé tF%QOtﬁg?t%aséjéﬂétldﬁ@?ﬁﬂ??%l%msoCQRﬁEﬁ%ucted in
the sane nmanner as the abovenentioned base station 2102. Next, the

oper ati on BFLPRBAELPEt ahA hodawiPECkRTSdddwa’ bade ThearaRatErsk tamansmi ssion
control unit 2103. 25 of the base station 2102 outputs data |ink

t r ansni ssi Y eonttdF PP o Kati %ﬂaﬁ@m@ﬁél@@c%%al%&gﬁé Whidch rmidsing 131
unit 2105. As is shown in Fi this encapsul at i and transmtting unit
2105 sets e tozadddpess of ttghrre UsqeEc h §tfath@rﬁ3211@2-ﬂa‘g( f-Ffe nevm igi Tiatti ng
address of the IP header wunit, and sets the |IP address of the base station
2112 as 5 adietdektimbeIBaLiPRagdcesse Eenghey mdr &ha paoriel Tt is

-

transmitted, which expresses the length of the
encapsulated packet obtained by encapsulation, in the
10 header of each encapsulated packet, and transmits thesé
encapsilated packets, and a constructien judging unit
2105C which ijudges that the encapsulated packets  are
constructed containing_data link transmission control
information 1in cases where the length obtained by
15 subtrzcting the length of the header ¢f the encapsulated
packet from the length of the encapsulated packet that is
recorded in the header of the transmitted encapsulated
! racket is not eqﬁal to the length of the transmitted packet
that is recorded in the header of the transmitfedjpacket.
20 Furthermore, the other base station 2112 is also
consﬁructed in the same menner as the abovementioned kase

station 2102.
Next, fhe cperation of the fTirst method will be
described. The data link transmission control unit 2103
25 of the base station 2102 outputs data link transmission

control information to the encapsulating and transmitting
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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 dunber

t hat 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 part and UDP or TCP data part) as the packet |ength. Then, the
data 'link transm ssion control information that is to be transmtted is
input i oLt R UDP 8F TERkiewa parfigt hb, dorist euctapmgtatein® < packet
that is to be transmtted to the base station. The |P packet thus -

const r uctiethismsehingutintid tHO hes mbek the IThead®-pasket thus wery out
reaches the base station 2112 in accordance with the set' destination IP
addr ess. sitreithen base? statiion @41ginthe nigP spabkets tdatt g p 2@ a7d4 ved s
input into the decapsulation unit 2116. This decapsulation unit perfornms
processi nghiaccanti g0 dHwe IH oW e to Shavh Has it 3%n Purthergrore, Fig.
35. also shows the processing procedure used in the second nethod, which
wsl | be describedihatebn 2% Feagtesfs.al | uEBﬁth@HQQOHJﬂUBPQ%Toﬁxlhe IP
header part |ocated furthest to the outS|de in the input packet 132 is

identifiedzRERNt ith&Ei@at35)ihR thencases Hfohhisntexanpheorthe iigdentified
protocol nunber does not express |P encapsulation (a judgenent of NOis

made is $%02he bageoEdargdloy athgDEDBrorcECR-gat, aiaéréntapl‘smalt'in%ata part 5
is extracted and used as data |ink transnission control
and ceontrol unit 2105 sets a number That expresses UDP or
TCP z5 the protecol number, and sets the tetal value of
10 the respective lengths of the IP header part and IP data
wart (UDP or TCP header part and UDP or TCP data'part) as
the packet length. Then, the dataz link transmission
control infeormation that is to be transmitted is input

into the UDP or TCP data part, thus constructing the IP

packet that is to be transmitted to the base station. The

o
82l

IP packet thus constructed is sent out to Lhe network 1.
The IP packet thus sent out reaches the base station 2112
in accordance with the set destination 1P address.
in the base statieon 2112, the IP packet that has
20 arrived is input intec the decapsulation unit 2116. This
decapsulation unit performs processing according to the
flow chart shown in Fig. 35. Furthermore, Fig. 35 also
shows the processing procedure used in the secoﬁd.method,
which will be described later
25 First of 211, the protocol number of the IP header

part located furthest Lo the outside in the input packet

|—
|95}
o



information (5507). This extracted data Iink transm ssion. control
information is input into the data |ink transm ssion control unit 2113. In
this data link transm ssion control unit 2113, the data |link 10

transm ssion control described in the abovenentioned enbodinments is
performed in accordance with the input data |ink transm ssion control
informati on. For exanple, in cases where information that specifies the
nobil e station such as the |F address, 15 serial nunmber or the |ike of the
nmobi | e st asi drjeraindf A=dunifer0t hat Feént.atisjel y rdentief i €ssé hefl ahest packet,
are contained in the data link transm ssion control information, the next
Nurmber fokkewiig t hilse nudet: f sedsgdotbenlagtipmati gokepaat egguesk control
of the packet 20 addressed to the nobile station. Furthernore, in cases
wher e infopmaticanh4hatt speci fd epaihensabi ler st@t fenmantk ACKskpbor.mation or
stored packet deletion information fromthe nobile station is contained in

the data hiBkrdifFRISH) SSOMUBPYYF e HfOrM8)H:00.: J he PaGKEL +45p§ QKN espondi ng
to the ACK of tﬁfgﬂﬁghile station addresgﬁﬁitoréb in the storage unit 2114,

orsthe pagkepx+:d1COl respondagatosbhe 48kl itanfdif oL oRLh ok el et ed.
Next, the second nmethod (a nethod in which data [1nk transm ssion control

i nformati pprand packets @g§b7ﬁransni%bg@ ateggga%%ggitigggggg h B whi ch

packets to which 5 identification information has been a are
transmission control information is input intec the data

|

ink tTransmissicn contrel umit 2113. In this data link

f

ransmission control unit 2113, the data link

s
T

10 rensmission control described in the abovementioned
- embodiments is performed in accordance with the input data

ink transmissicon contrel information.

j—r

%

For example, 1in cases where information that

specifies the mehile station such as the IP address,

15 serial nwnber or the like of the mobile stalion, and a
number that tentatively identifies the latest packet, are
contzined in the data link transmission control
information, the next number following this pumber is used

for automatic repeat reguest contrel of the packet

20 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 staticn is contained in the data link
transmission control information, the packet

25 corresponding to the ACK of this mobile station acddress

stored in the storage unit 2114, or the pazacket



transmtted) will be described. The second nethod is used in cases where
packets stored as waiting for PACK 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 on, cases where packets held as waiting for transm ssion and
information that tentatively identifies these packets are transmtted to a

hand- overgogesthpabh oy thaseStatl oni cages mhene packetsqarertphansnitted 15
together with information tentatively identifying these packets or control

base station. igent| flitatdnn Ol (d Re®hA! 1hOL ARSI L, friop &

hand-over destination base station, or cases where infornation that

tentativelyanldenlibhes ddie. pagkely control hase f athon, 20 1 deptd fication

i nformation, i'ntformati on which indicates et her or the packet is to be

Lransmi ¢ Led 81 ceorhl pati onsof (Lese of {farent types ol {ptormation, are

delivered along w copi'ed packets ase staton d packet
2Bpar at us UCH T L0 Fa1 PBr m ERESSIROR ot HoRe | roRAM 11 GROCEL Cane
homn i n A B e T R G0 S { A8 PACRER BOrpP Aot Bl 2206 t hat
CODL o5 PackeLsy By S, SQuLhReY LN 80 encapsul ohing, pdygl Lusyy i
information that tentatively identifies these packets are
. Lransmitted te & hand-over destination base statien in
10 accordance with hana-over or site diversity during packet
transmissien, cases where packeis held as waiting for
transmission and information thet tentatively identifies
these packels are transmitted to 2 hend-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 to transmit from a hand-over destination base
staTion, or cases where information that tentatively
identifies the packet, control base statien
20 identification information, information which indicates
whether or mnct the packet 1s to be transmitted, oxr
combinations of these different {ypes of information,'are
delivered along with copied packets to a base statlion in
2 coplad packet transmissible state. |

25 Fig. 36 shows an example of the construction of the

apparatus used tc perform the second method. In addition
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and perfornms the encapsul ation that will be described |ater, instead of the
abovenenti oned, encapsulating and transmtting unit 2105. Anong these
units, the encapsulating and delivery 10 unit 2205 is constructed fromthe
functional blocks shown in functional ternms in Fig. 33B. Specifically, the
encapsul ating and delivery unit 2205 conprises an encapsulating unit 2205A
whi ch encapsulates the data link transm ssion control information and the

packet s tichaheatent$ rdeltivar ed, tae basapsuhaied packetheghiMemrdgunit 2205B
whi ch records the total value of the length of the data |ink transm ssion

control 3znf eheabieer and ttihe lsengih iof Fithe 3deliisvened hpacketipgxRr essing the
| ength of the encapsul ated packet that is obtained by encapsulation, in 20

the headeriph paehencans g esh packebes end: d@lé{a\i%_rss ﬁtaﬁ%%%s,e@ﬁ@psul at ed
packets, and a construction judging unit 2205C which judges that the

encapsukat edupacket &i_@e‘heancéﬂé\%ﬁ'é%tl%%i talnisRg jdala, ginrlkt bhaRsm ssi on

control information in cases ere the 1ength obtaired by 25 sibtracting

the | ength of dhe headen of-dhe. encapsut ated opﬁ%%a%reog;s{egokéngth of the

encapsul ated packet that is 135 recorded I'n the header o e delivered

encapsulgled,c PACKRL doRs dolaggab bhe L@%M{;ﬂ e dekLyesgdgpacket

recorded in‘the header Ivere urthernore, the other base

stat | ony2212 158l £0a.450804Hd UBEFed nt SR SRR ATIES 1 881 ke saRoverrenti oned

transmitting unit 2105.

Among these units, the encapsulating and delivery
10 unit 2205 is constructed from the functiconal blocks shown
in functional terms in Fig. 33B. Specifically, the
encapsulating and deliveyy unit 2205 comprises an
encapéulating unit 22054 which encapsulates the data link
transmission control informatiocn and the packets that are
15 delivered, an encapsulated packet delivery unit 22053
which records the total value of the length of the data
link transmission control information and the leﬁgth of
the delivered packeit, expressing the length of the
encapsulated packet that is obtained 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 conteaining datz link 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 encapsulatedjpacket that is



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 to the base station 2212. The data |link transm ssion control
unit 2103 of the base station 2202 Inputs a packet to which identification
informati on has been added into the packet copying unit 15 2206. This packet
copyi ng URRECRIEE ol plts théaﬁﬁﬁutOfpé@@etdegimt@Iﬁ i elepepEidatiedn

i nformati on has been. added to the transmitter/receiver 5, and also copies
t he packepacknd darsunel] eieaiacofited Jpgeksh o f chdedehtupsabapengeand
delivery unit 2205. As is shown in Fig. 37, this 20 encapsul ati ng and
del i very uattor220s isetshd¢ hectPeaddifesshe afel ree badepatdtaton 2202 as the
originating IP address in the IP header part (a) , and sets the I P address

of the base stEhrohe22hdeas the dehkirnaidon $Paaddres1Furthgrgere, in
order to transmt the |IP packet that is transmtted to 25 the object nobile

st@ati on tecwihenchase ist ahkonsne [hieneencapsit atbdgenadtdehibverysgnit 22051
sets a nunber that 1.36 expresses |P encapsulation as the protocol nunber,
and setsstdneidnt aboval ue of the respective lengths of the P header part
(a), IP packet that is transmtted to the object base station and
i dentification M of mahicon@sriheonSopacke! $€PghA. method will be
described. Here, the description 1s made, taking an
example 1in which a packet with copled identification
10 information added is delivered from the base station 2202
to the base sitztion 2212.
The data link transnmission control unit 2103 of the
base station 2202 inputs & packet to which identificaticn
information has been added intg the packet copying unit
15 2206. This packet copying unit 2206 outputs the input
| packet to which identificatiocn information has been added
to the transmitter/receiver 5, and also copies the pecket
and cutputs [the copied packet] tc the encazpsulating and
delivery unit 2205. As is shown in Fig. 37, this
zZ0 encapsulating and delivery unit 2205 sets the IP address
of the base station 2202 as the originating IP address in
the IP headex 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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Then, the I P packet that is to be transmtted to the object nobile station
and the identification information are input into the IP data part of the
| P header part (a) , thus constructing the IP packet is to he transmtted
to 10 the base station. The I P packet thus constructed is sent out to the
network 1. The I P packet thus sent out reaches the base station 2212 in
accordance wth the set destination |IP address. In the base station 2112,
the | P packetestdwt hBsentaarsnilMedi és bBpihel B tdeo Uesapsulat izpg unit 2116
This decapsulating unit 2116 perforns processing in accordance wth the

fl ow chagttshowe it@tlalg.v@mémfh@néaﬁsgpaaﬂ%e asrdessy idyedabage. First of
all, the protocol nunber of the IP hea part located furthest to the

out si de ofaldae 30:4Apyt)packet phekedenti i eds(39QL 4% H 95 %é)th|r1the case

of this exanple, the identified protocol nunber expresses encapsul ati on

(i. e, auhudgepel ot-¥ESd §n@aggeh%1f%%%%%xn?gffﬂfhﬂgﬁ?bntJEELR%Cket | engt h

Xl of the packet transmtted to the base station is acqguired by anal yzing

2§ the pgg%@%thgg; 1of the I P header part |located furthest to the outside
i I P hea part (a) in Fig 37) 137 (8503) Next, the packet

[ ength’ X2 of t@geaacns% reragsaiktedato; the, ol eetm Jtee&tt%t nis

acquired by analyzing the ngth o the second er part fromthe

out si de (i e84 b @1' eP sheadery, pard &% h 'd%n'?e i iS4 &§5914%om§tIQ%“ ina

case mhere the tollow ng equation (4
are input into the IP data part of the IP header part (a},

thus constructing the IP packet is te he transmitted to

o

The bzse station. The IP packet thus constructed is sent

=4

out to the network 1. The IP packet thus sent out reaches
the base station 2212 1in acceordance with the szet
destination IF address.

In the base station 2112, the 1P packet that has

{n

arrlved ig input into the decapsulating unit 2116. This

-

decapsulating unit 2116 performs processing in accoxrdance
with the flow chart shown in Fig. 35 in the same manner
as described above. First of zll, the protocol number of
the IP header part located furlthest to the outside of the
20 input packet is identified (S501 in Fig. 35). In the case
of this example, the identified protocol number expresses
IP encapsulation {(i. &£., a Jjudgement of YES is made is
8$502); accordingly, the packet length X1 of the packet
transmitted to the base station is acguired by analyzing
25 the packet length of the IP header part located furlhest

to the outside (i. &., the IP header part (a) in Fig. 37)
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packet |engths XI and X2 thus obtained and the length of the IP. header
part located furthest to the outside holds true (i_ e, in a case where a
judgenent of. YES is made in S505), it is judged that there is no
identification 10 information, i. e., that only a packet transmtted to the
obj ect base station is present in the IP data part of the |P header part
(a). (X1) - (length of IP header |ocated furthest to the outside) = (X2)

(4) 15ddpihis gase, Loge Fggék@tpaiénafc%te 2 Fofeads] tg)%;gype-ia) i's

ékiracted, and the W Ng processing I1s rforned | étket] as an
| P packet,_ t_ | fra itted ta-the object nobile statjon (5502).
Spgcific%%%%gq é?%ﬁtfchég Eggkgb %Pq%kﬁ %Efiboﬁelﬁangﬁﬁﬁﬁ ?%6 to the
2113, and VS G T3 TGRS SCRoHECOREr O RRAGRT bR Frf atie the
abovenent i gned enbodineg s 1 erformed with respect to the input |IP

packet i P SYdta Fink E)reanénk?%%ﬁi%ﬁ RYREr G il £181:137 128587 % he ot her
hgnd, i n_cases _ where equation (ﬁ%gd s not hold Iruejii. e., in cases where
a”j udge Tof lﬂcﬁi%asq_?%i%‘aeth* L@gg?)‘f{lfiq 13 TeRye dl 4 h &S I itiEf i cat i on
information. is ﬁrese t$ and the follow ng processing is _perfornmed (S506).

In this Ea5&8T ot Vitth & | ehyt POBR ixect #Bfh £he Reagtsf ofhe | P data

part of the |P header 5 part (a) is separated and extracted as the |P packet
t hat the IP header part locidted furthest to the outside holds

true {(i. e, in a case where a judgement of YES is made in
5505), it is judged that there is no identification

iO infermation, 1. e., that only a packet transmitted to the
object base station is present in the IP data part of the
1P header part (a).

(X1} — {(length of TP header located furthest to the

ocutzide) = (X2} ... [(4)
15 In this case, the 1P data part of the IP header part
la} 3is extracted, and the following processing 1is

performed [on this packet] zs an IP packet that is to be
' transmitted tco the - object mokile station (S508).
Specifically, the extracted IP packet that is to be
20 transmitted1x>theobjectnwbilestationjj;inputintothe
data link transmission control unit 2113, and the data
link.transmission control described in the abovementioned
embodiments is performed with respect to the input IP
packet in this cdata link transmission control unit 2113.
25 On the other hand, in cases where eguation {4} does

not hold true (1. e., in cases where a judgement of NO iz



is to be transmtted to the object nobile station, and the renmainder of the
| P data part of the IP header part (a)' 1is separated and extracted as
identification information. The identification information and the
extracted P i0 packet that is to be transmtted to the object nobile
station are input into the data link transm ssion control unit 2113, and
“the data lipk transm ssion control described in the abovenentioned

enbodi neMES§ s iperfoPred ik t S JAEACEEnk thednsridssiohnl tontioh unit 2113
using the 15 input |IP packet and identification information. Here, the
cases of I GEKEeI@ Wi P¥REChiw anff shenfoldemsitnyu@iomsssimgnisn Figs. 34
and 37 were respectivel descri bed as packets transmtted or delivered to

t he basepeéftfémm.(sl%éver,Inti;hl%iqwet,hénrf@trh@ctjdﬁs@ldjtﬂned bboyeh 20 it is
possi ble to distinguish cases in which packets that are to be transmtted
or del i veded famra tbar haiad ek hestlR idata eatthesf base & didads- contain
only data link transm ssion control information, cases in which such
packet s pedttai(a)dasasfbakatednsnidsgkonactrtr ek 2Bei P qramtéontlad an | P
packet that is to be transmtted to the object nobile station, and cases in
whi ch suéls packettsan3g tontain tbl phanctFnpaiket sthat ons andbgdransnitted
to the object nobile station. Accordingly, control can be snoothly

per f or nedtcom ititkebasi shod IPedaiat apbinkoft thrsIPs dicamcxontam {=if or mat i on
and identification s information.

is separated and extracted as identification information.
The identificaticn information and the extrzcted IP
16 packet that is to be transmitted to the object mebile
station are input into the data link transmission control
unit _2113, ana the data link transmission control
described in the abovementioned embodiments is performed
in this data link transmission contrel unit 2113 using the

15 input IP packet and identification infermation.
Here, the cases ¢of IP packets with the two different
ceonstructions 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,

39
fon

it is possible to distinguish cases in which packets that
are to be transmitted or delivered from a certain base
station to other base sftations contain only deta link
transmission control information, cases in which such
packets contain data link transmission control
25 information and an IP packet that is tc be transmitted to

the object mobile station, and cases in which such packets
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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 novenent
of the nobile station, whereby it becones feasible to suppress increase of
the transm ssion delay tinme and to increase the throughput fromthat
before. Even if the base station performng the data |Iink transm ssion
control comriisi o itthénadfopatketr eheat isenuédsd teantanal t 4d it ¢hanged over
to another, the sequential data link transm ssion control information is
transf er ped elod amnewlebaseastiati.on anckbdhei nglwbasecstabilorcasuceeeds to the
operation to performretransm ssion of only packets or blocks w thout an
acknow edgoent:iof aradSa@tmewhesebyrh20 Hegtadatirontak t Beeughputkcan be
avoi ded. According to the present invention, each base station stores

packet s, twhekedsdiobecosesrbeasibife riratidecr ease the=gel ay-kimBnof

retransm ssion and increase of the traffic in the network between base
skati onsinktrinsitdral so feasible to perform snooth packet transm ssion even
during handover 14 D According to the present invention, in the case where

the nobile stahtesre¥irs Scontdel At oOlnheheWor adet ez gipedepeception
| evel where handover is to be nade, identical packets are transmtted from
a plural gpyvef, base 5 siaki organd: i he.basershat i Al arg sy tghed when the
traznsmissicon control comprising the automatic repeat
reguest control is changed over to another according to
ib movement of the mobile staticn, whereby i1t becomes
feasible to suppress increase of the transmission delay
time znd to increase the throughput from that before. Even
1f the base station performing the data link transmission
control comprising the automatic repeat request control
15 is changed cover to another, the seguential data link
trznsmission contrel information is transferred to a new
base statiocn a2nd the new base station succdeeds to the
cperation to perform retransmission of only packets or
blocks without an acknowledgment of arrival, wheresby
20 degradation of throughput can be avoided.

Bccording to the present invention, each base

station stores packets, whereby it becomes feasible to

1-h

decrezse the delay time of retransmissicn and increase o
the trzffic in the network between base stations. It is
25 also feasible to perform smooth packet transmission sven

during handover.
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nobil e station | eaves the foregoing range, whereby the tinme for the
handover control is elimnated while real. zing 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 transm ssion. 141 WHAT IS CLAIMED IS: 1. A data |link transm ssion
control nethod of performng data |ink transm ssion control conprising
autormati c repedicaegdiesy danttbé far kT answession/,r ecepthen cafsca packet
between a nobile station and a plurality of base stations, wherein a base
stati on peérdos nilhg hheidat slankont eansmisssirore coamtyel atr ansidadlswt o sai d
nobil e station, control base station identification information for 10

i dentifi gatd et ©@fmihedbeseeptabhobe pel fviet @i dat & s kornke saRsM ssi on

controlz insteaq of_data_link transm ssi on pontrol infprnatipn, and mherein
the nobi ligiestatdon gdantt £ ies the -hase + st ddpnaper fpsning sardsdata |ink
transm ssi on control, 15 based on said control base station identification

i gf or mat iyt Zndhepdatandi Bl sty agspt $shan Lont 5@l t@thodnagcendi ng to
claim1l, wherein said base station encapsulates said data |ink transm ssion
control 2Z0Qiinforsmestopnand packetset Ratcabe ry ansiid t eghkeEQr ds,ct he

time Zfor the handover control 1g eliminated while

realizing execution of the hendover control at the base

station closest to the mebkhiles staticon, and whereby the

10 delay of retransmissicn is reduced, which czn rezlize more

efficient data link transmissicn.



total value of the length of said data |ink transm ssion control
information and the length of the packet that is transmtted, expressing
the Il ength of the encapsul ated packet obtained by encapsulation, in the
header of each 25 encapsul ated packet, transmts these encapsul ated

packets, and judges that the encapsul ated packets are 142 constructed
containing data link transm ssion control information in cases where the

| ength obtained b subtracting the I ength of the header of the encapsul ated
packet ﬂﬁﬂﬂpﬁﬁélﬁé%§¥5991§ihe encapsul at ed packet that 5 is recorded in the
header of the transm tted encapsul ated packet is not equal_ to the |length of
the transmittdd phcE&ta ndnk streRsrass 1on (FenhEademedhachef ransnitt ed
packet. 3. A nohile co nj cation system conprising a 10 nobile station and
a plur aIR%’&f%?deé%edéﬂ:m aﬁHan%lﬁ\SiS@@rrbdc‘PBtE@Ef Gomprising

transm ssion/reception of information through a packet, wherein each said
base st &Y AP&oHDri ses TIPS st at | BAIEPEMs ssi 9ANEBALr ol mefe® for 15
perform ng data |ink transm ssion control conprising automatic repeat
request TEERTHISTIRN/ FREARRLQRI G r BcHAGIHAE ggeé’-%keﬁ k1€ r om sai d
nmobile station; and transmifting means for transmtting to said nobile 20
st at i on,St&tQTbladshse RYWERbHCY deht paseasitakioAtor mat i on

wherein a base station performing the data link

transmission control transmits to said mobile station,

'i} control base station identification information for

10 identification of the base station performing the data

link transmission control, instead of data link
transmission control information, and

wherein the mobile station identifies the base

station performing said data link transmission control,

15 based on said control base station identification

information.
2. The data link transmission control method

according to claim 1, wherein said base station
encapsulates said data 1link transmission control
20 information and packets that are transmitted, records the
total value of the length of said data link transmission
control information and the length of the packet that is
transmitted, expressing the length of the encapsulated
packet obtained by encapsulation, in the header of each
25 encapsulated packet, transmits these encapsulated

packets, and judges that the encapsulated packets are
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for identification of the base station performng the data |link

transm ssion control, instead of data link transm ssion control

i nformation; and wherein said nobile station conprises: 25 nobile station
transm ssion control neans for identifying the base station perform ng said
data link 143 transm ssion control, based on said control base station
identification information, and performng data Iink transm ssion control .
conprising automatic repeat request control for transm ssion/reception of a

k f 5 idb i Qn; d ect j f
" asui noCanPERHEEES SO GO | BACH LK DAGEARS b CORLEBRmUNI Cati ng

station, 4. The.nobile comuni cati on system accar di t.0 0, cl aim 3,
mhereinlggpﬁm?géﬁgnfpfiﬁ@sﬁﬁhnEEESHprigge g#?&ﬁgﬂlégﬁﬁﬂjﬁﬁéngyfor

encapsul ating said control pase_ station identjification ipformation and the
packet %ﬁBFrQF§1FHaE§ﬁ1i%%%?géﬁééﬁghk etk tsRrRAP R # g% neans for
recording the total value of .the |length of said 15 control base station

| Gont | { PRSKPERERRROE Bt TER S S 1e SRGAP LA HRR JORRER ot FBRE) o

ransmtted, whjch expresses. the length of {he encapsul ated packet that is
bt ai nedS W%‘?ﬁ%{%%ﬂ gﬁg%aqi%r Het @a‘ﬂ@n%ﬁ‘lEEﬁﬁ %‘Hg‘?i%%‘&ﬂ-%’ﬁ%ﬁ packet, and

transnittingﬁthese encapsul| at ed @FC ets, and_20 construction éudging nmeans

t hat jUB@%k atSt @t equal to the length of the transmitte
packet that is recorded in the header of the transmitted
packet.

3. A mobile communication system comprising a
10 mobile station énd a plurality of base stations and

configured to perform transmission/reception of
information through a packet,

wherein each said base station comprises:

base station transmission -control means for
15 performing data 1link transmission control comprising
automatic repeat request control for
transmission/reception of a packet to or from said mobile
station; and

transmitting means for transmitting to said mobile
20 station,contrélbasestationidentificationinformation
for identification of the base station performing the
data link transmission control, instead of data link
transmission control information; and

wherein said mobile station comprises:
25 mobile station transmission control means for

identifying the base station performing said data link

143



encapsul at ed packets are constructed contai ning control base station
identification information in cases where the |ength obtained by
subtracting the length of the header of the encapsul ated packet fromthe

| ength of the 25 encapsul ated packet that is recorded in the header of the
transmtted encapsul ated packet is not equal to the 144 |length of the
transmtted packet that is recorded in the header of the transmtted
packet. 5. The nobile communication system according to claim3, wherein
sai d nobrRESBLESION €ORpIPdesPasefeoR #d g criro ) baseeasating recei vi ng
qualities of signals transmtted froma plurality of base stations;

sel ect | hgerbafidchdriode| teforngadipn, statshspesfarmgngdelttadltiokt ransnit a
packet addressed to the nobile station of its own, based on the receiving
qual i t i esansmissdonheorbspbciompr bateg sttomats;c aepaatansgiiesiton request
means for sending a request for transm ssion of the packet addressed to the
mobi | e cenhrodrnfet tinegisovire sion hee¢epsiobase aspacken seloecfedm 6. The nobil e
comuni cati on system according to 15 claim 3, wherein said nobile station
Bonpri sesid heasustagimpangnidor neasuring receiving qualities of signals
transmtted froma plurality of base stations having a function of

det er mi ni ng fePneechioh veheesbaseanstiny dssuihet kereqgupatkéort o be
delivered fromthe base 20 station of its own is to be transmtted to said
nobi | e connection with a base station as a communicating

station.
4. The mobile communication system according to
10 " claim 3, wherein said transmitting means comprise

encapsulating means for encapsulating said control base
station identification information and the packet that
is transmitted, encapsulated packet transmitting means
for recording the total wvalue of the length of said
15 control base station identification information and fhe
length of the packet that is transmitted, which expresses
the length of the encapsulated packet that is obtained
by encapsulation, in the header of each encapsulated
packet, and transmitting these encapsulated packets, and
20 construction judging means that 3judge that the
encapsulated packets are constructed containing control
base station identification information in cases where
the length obtained by subtracting the length of the
header of the encapsulated packet from the length of the
25 encapsulated packet that is recorded in the header of the

transmitted encapsulated packet is not equal to the
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station, based on the receiving qualities for the respective base stations,
and providing instructions of transm ssion operation based on the result of
the determ nation, to the other base stations; 25 selecting neans for
selecting a first base station desired to transmt a packet addressed to
said nobile 145 station of its own, based on the receiving qualities for
the respective base stations; and receiving quality notifying neans for
notifying the first base station selected, of the receiving 5 qualities
for the reespeciofvehbaseanbatitarsl pdckEitethahi e cesvudedaihathsystem
according to claim3, wherein said nobile station conprises: measuring
nmeans f dleadeaswi rthe ansnvdmitgedl packetof signals transmtted froma
plurality of base stations; 10 decision nmeans for naking a decision about

in which comsuni carthemsbile eaahuhasatsbat spstem atkopliag g urality of
predet erm ned conmuni cati on states, based on the receiving qualities for

the respacine basgerdsimtdong, mebill d5sshatient tondirtiis@s r equest neans for
sending a request for a transition of a comrunication state to a base

St ati on desir adatarimkemelaa st Faasinbhelrdhd Fecedammyigatliidiest ate into
anot her state, based on the result of the decision. 20 S. The nobile
comuni &t s 0ensysteMmaEDEdedftém a plurality of 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 receiving qualities for
10 the respective base stations; and
transmission request means for sending a réquest
for transmission of the packet addressed to the mobile
station of its own to the first base station selected.
6. The mobile communication system according to
15 claim 3, wherein said mobile station comprises:
measuring means for measuring receiving qualities
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
20 station of its own is to be transmitted to said mobile
station, based on the receiving gualities for the
respective base stations, and providing instructions of
transmission operation based on the result of the
determination, to the other base stations; |

25 selecting means for selecting a first base station

desired to transmit a packet addressed to said mobile
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claim7, wherein said plurality of predeterm ned conmmrunication
conprise: a first state in which no packet transm ssion/reception is
carried out to or from the nobile station; a second state in which a packet

25 addressed to said nobile station is provided with
information for specifying said packet
acconpani ed by the identification

states

identification
146 and in which the packet
information can be transmtted to the

nobile station; a third state in which a packet addressed to said nobile
stati on dtatpt@yicded tei btini, deasieti catilen dedeivhtdaud pitbesprst fyi ng said
a copy is made fromthe packet acconpanied by the identification

packet,

i nf or matilon, rédpectnbpok abasopytasidaki vanad, and the packet acco

the identification informati on can be transmtted;
whi ch the packeicetioping squi@tetyeadoti@Pinkp medes e siraticy Hor

third state and in which the packet copy can be transmtted to

stationthe 'fhesmnbbheecomﬂuﬁiﬁat|@@lé&§é§ﬂ1a@ﬁoﬂﬂkﬂgr@@eﬂﬂiﬁg“

npani ed by

and 2 a fourth state in
A4 ng in said

the nobil e
5, wherein

said nobile station further conprises: diversity reception neans for, upon

mecept i euadfitlied d i1l NeckedBiveopnsespeativashase stations,
di versity reception of the packets. 10. A data link transm ssio

apparatus mognt ed G?ﬁe&mbﬁﬁEe&i@'ﬁm@ﬂlé@flﬁﬁréﬁéf@ﬂgacédﬁﬂlfﬂ? S
of information through a packet 20 to or froma nobile st

10

15

20

25

claim 3, wherein said mobile station comprises:
measuring means for measuring receiving gualities

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 for the respective base
stations;: and

state transition request means for 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.

8. The mobile communication system according to
claim 7, wherein said 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 said mobile station is provided with

identification information for specifying said packet
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base station transm ssion control neans for performng data |ink
transm ssion control conprising automatic repeat request control for

transm ssion/reception of a packet to or fromsaid nobile

transmtting nmeans for transmtting to said nobile 147 station,
base station identification information for identification of the base
station performng the data |link transm ssion control, instead
transm ssion control information. 5 11. The data link transm ssi
appar at uand decwhichgti® peckian BCconparsied bai dhé riatenti 1 £fiogt beans conpri se
encapsul ati ng neans for encapsul ating the control base station
i denti fitaformatidénroatnilon enanshiettpdcketthdatobsléransuaioheda encapsul at ed
packet 10 transmitting neans for recording the total value of the |ength of
t he conttidrdaseaise ainowhidbnti beckeitoaddrefsarerhtionsaid mdeilength of the
packet that is transmtted, which expresses the |length of the
packet tdtmdtien dbt girvedided encdpsideatt ichi,cdthi om ioheattonofoach
encapsul at ed packet, and transmtting these encapsul ated packets, and
const r uctpeant §yidyg nga i@ apackbat, pudgeyt Hat mbkle feraapsid goackeackets are

constructed containing control

25 station; and
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base station identification information in
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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.

9. The mobile communication system according to
claim 5, 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.

10. A data link transmission control apparatus
mounted on a base station for performing
transmission/reception of information through a packet
to or from a mobile station, comprising:

base station transmission control means for
performing data link transmission control comprising
automatic repeat request control for
transmission/reception of a packet to or from said mobile
station; and

transmitting means for transmitting to said mobile
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header of the encapsul ated packet fromthe |length of the

encapsul at ed

packet that is recorded in the header of the transmtted encapsul ated
packet is not equal to the length of the transmtted packet that is

recorded in the 25 header of the transmtted packet. 148

station, control base station identification information

for identification of the base station performing the

data link transmission control, instead of data link

transmission control information.

5 11. The data link transmission control apparatus

according to claim 10, wherein said transmitting means

comprise encapsulating means for encapsulating the

contreol base station identification information and the

packet that 1s transmitted, encapsulated packet

10

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

encapsulated packet that is obtained by encapsulation,

15 in the header of each encapsulated packet,

transmitting these encapsulated packets,

construction Jjudging means that Jjudge that

and
and

‘the

encapsulated packets are constructed containing control

base station identification information in cases where

20

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 packet is not equal to the

length of the transmitted packet that is recorded in the

25 header of the transmitted packet.

148



