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 autonmatic repeat request control for
transm ssi on ceptlo f oF between a nobile station and a plurality
of base stat{]&] éﬁaﬁﬂﬁ Iﬁx?:ﬁﬁ@ati on systens conprised of a nobile station
and a pl urallty of base stations and configured to perform 20

transm ssion/reception of information through a packet, and data link

berform -t 1 e s SO eoaBeNoNISFoRt or R ATt h SEERo R pac S or %t rom a
mobi l e stati &WM&&I&Aﬁgbﬁt ngE?u ﬁ%m“ﬂﬂmfd‘rﬁa TAC a#m‘%i’dfﬂ: al\f'xfiﬁ%rn exanpl e

of a bl ock agram art’ f or I"Ng a da ansni ssi on
contrQI met h@&ﬁé@rAﬁbﬂﬁA@%omtlc repeat request
BACKGROUND OF THE INVENTION
Field of the Invention
10 The present invention relates to data 1link

transmission control methods, mobile communication
systems, and data link transmission control apparatus and,
more particularly, to data link transmission contrel
methods of performing data link transmission contrecl

15 comprising automatic repeat request contreol for
transmission/reception of a packet between a mobile
station and a plurality of base stations, mobile
communication systems comprised 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 parity capable of error detection such as CRC (cyclic redundancy

check) or t § | i éﬁ grder 9 detect an error nmade during transm ssion.
Thereafter, _ nd is fed through a switching unit 4 to a
transnltter/recelﬁﬁf Sj_gh%thhe R{gg%ﬂ}%%_h%h%pgkvgp?fbggd Jayggnthe packet

into a transnittlnéJSigngI aﬁg't%en sends transmIting %lgnal t hr ough

a base Statiaorh”d%”%fBQépgrE%glrﬁgﬁ;@%rééf}%%”%éé?(ﬂn@. A JLi b Fi g 2).

On the other hand, a € i on ransmtter/recerver 33

recel ves the SLODal UNLONOH 3ofI9PLL St AL QAL NNA 32, end. dfiesal ter

out puts the 5 fecei ved pac ansm §sion control "unit 34

to exf‘:“t € té‘cﬁnt@'@éf 1 ”§T{:]6ﬁ‘{?éﬂjc§8%18'ﬂ frant s gl cogun%%qwa!tt%irégg d i t@@t omat | ¢

repeat request control. e data” [ink transm'ssion con 4 performs

error detection 'ng thePaLity jadded tg Eﬂﬁx;npyﬁkp%gggsmi nthe error
i ndi n acket,

detection ends in g an error in‘thep

control unit 3 first accepts a packet from a network 1
at an arrow Tl in Fig. 2 and executes the data link
transmission contrcl while performing the automatic

10 repeat request control. The data 1link transmission
control wunit 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 control



5 the data link transm ssion control unit 34 transmts a MACK (Negative
Acknow edgnent) signal to the base sta-ion 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 the
repeat request (at an arrow T4 in Fig. 2). Wien there is no error found in
the packet, the data I|ink transmi ssion control unit 34 outputs the packet
from 15 a akitariapoy/Oue putt aerni aaler33 tand quesis pong rand AGKkie data
(Acknow edgnent) signal to the base station 2, thereby notifying the data
l'i nk transniiskontrentmdlssigm t Gmwfrohe unédse 3t atponf@rok amrror
acknow edgnent of arrival of the packet (at an arrow 75 in Fig. 2). Then the
data |ink 2teansonssiiong ¢hrt pekity #d8ecdeiettés fheupackekewi.t Whiehe packet
nunber stored for retransm ssion. Now, suppose the nobile station 31 has
-roved so ashe teamdet éritercatient hedeonminimcHin @anquak byl mittthe pehéchase
station 2 having been comunicating heretofore with the 25 nobile station 31
and 5 npr ovelidhedgoamlinnéatirem sguiad $tgn whhhradotihert bibet skatimansl2. Then the
nobile station 31 3 sends a request for change of the conmunicating base
station thhugh ey diaises stcdtriconl d@ghenthes basel stattilenbaz o attzartpows T6 and
T? in Fig. 2). in response to the request, the data link transm ssion
control unid, Xloér¢he norifying the data link transmission control
unit 2 of the base station 2 of a repeal reguest for
retransmission of the packet (at an arrow T3 in Fig. 2).
10 Then the date link transmission control unit 3 retransmits
the packet according to the repeat reguest (at an arrow
T4 in Fig. 2).
When there is no error found in the packet, the data
link trensmission contrel unit 34 cutputs the packet from
15 a data input/output terminzl 325 and transmits an ACK
(Acknowledgment) signal to the base station 2, thereby
notifying the data link transmission contrel unit 3 of the
base station 2 of an acknowledgment of arrival of the
packet (at an arrow T5 in Fig. 2). Then the datz link
20 transmission contrel unit 3 deletes the packet with the
packet number stored for retransmission.
Now, suppose the mobile station 31 has moved so as
to deteriorate the communication gquality with the base
station 2 having been communicating heretofore with the

25 mobile station 31 and improve the communication guality

with another 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
12 (at arrows T8 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 ssion control unit 13 of the base station 12 (at A an arrow T10 in Fig.

2). 15 SinéETAH sA nBEREE ST TORf ICHFETEE t 811 dth'§ heCBINgHEa ddi%h PRAR
transm ssion control unit 3 continuously  execute the automatic repeat
request conEraition Mleseth i Vee b2t ReSERAAGE 92 thfe dememseat Fagldase
station (at arrows T8 to T15 in Fig. 2), it is feasible 20 to inplenent the
packet trangnilgsi araiviholt pBsefl Tofilt Held padket AlinBEsrHm e ety Ehange of
the base station as a conmunicating station. Even if the comunicating
station is fFecisert .chlggédtat dinket basemssaticoh czaidist aml T fopft Beebase
station 2, 25 the packet transm ssion can be perfornmed under execution of
t he Aut onat beseepdatt faguesthesaerolthsy adienapbien 4 ndtfodsWiGgntedni ng t he
handover in the conventional nobile conmunication systens, as described in
Japanese Patedf 4Agpiorc dticort qah g Tpenr GizertlaaNo.5 Hed . W0 I36426r k al
whereby a packet subjected to the automatic repeat request
control can be transferred to the new base station 12 (at
arrows T8 and T?2 in Fig. 2Z). Then control is executed so
1G as to output the packet through the switching unit 14 to
the transmitter/receiver 15 without executing the
automatic repeat request control at the data link
transmission control unit 13 of the base station 12 (at
an arrow T10 in ¥Fig. 2).
15 Since this method 1s configured to let the single
data link transmission control unit 3 continuously
execute the automatic repeat request control,
irrespective of the change of the communicating base
staltion (at arrows T8 to Tl6 in Fig. 2), it is feasible
20 to implement the packet transmission without reset of the
packet number at every change of the base station as a
communicating station.
Even if the communicating station is further changed
to the base station 22 distant from the base station 2,

25 the packet transmission can be performed under execultion

of the autcmatic repeat regquest control 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 wunit 3 of the base
station 2 having started the sequential packet transm ssion intensively
performs tHE®HaPa-1ink 15 transmi ssion conprising the automatic repeat
request control, irresgective of the novenent of the nmobile station, the
transni ssion del &y°%§#E>oP %t pEcRBPICTE e adesNonfPR VAR JOHHE nobi | e
station because of increase of transfer of the packet between base stations
after the 20PHBERALFRERCOTY FIETE YT on2EoRESSIE PR st nérBaBESEf Fafent

transm ssion delay tine gosed a probl em of degradation_of _throughput. As
descri bed abeRelcEhéctat &#2HdNORF AN E3EbA  Uont r 3L meOhdd 947 Ghe @

conventional nobile comunication 25 systens was ready for nobility of the
nobil e statVontBylt BENCoRATHUrat | BAPRBELEISN Hafe P eeBase FEHGEH 5
performed the data |ink transm ssion control conprising the automatic repeat
request corfth@rgevBArohetHesscbasicor tadfl afpv amsit hefndhieembid esttd@t i on into

a cell of another base station, but had the problem of degradation of
decrease the handover contrcel amount in the small radio

zohe scheme and reduce the hit (instantaneous
interruption) time of communication line.
iO In the data link transmission contrel method in the
conventiocnal mobile communication systems as described
above, however, since the data link transmission control
unit 2 of the base statien 2 having started the seguential
packet transmission intensively performs the data link
15 transmission comprising the automalic repeat reguest
control, irrespective of tThe movement of the mokile
station, the transmission delay time of a packet increases
with movement of the mobile station because of increase
of transfer of the packet between base stations after the
20 data link transmission control. This increase of the
transmission delay time posed a problem of degradation of
throughput.
As described above, the data link transmission
control method in the conventional mebile communication
Z5 systems was ready for mobility of the mobile station by

the configuration wherein the single base station



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
retransmi ssion separately fromthe base stations in the nobile communication
system 10 in order to reduce the | oad on exchanges in the network (e.g., as
al so described in foregoi ng Japanese Patent Application Laid-Open Gazette
No. 3ei.l0-136926). In this technique, however, a packet com ng fromthe
network first arrives at the li.ne control statlon and the 15 ]Jine control
station proﬁ%6§§r§e§06§ebﬁqqﬂaHﬁﬂﬁ«ﬁr%ﬁﬁﬁﬂ%FFQEr§OFFIP& &Packet el i ver ed
base station. The packet-deliyered ba e station his received a signal

desi gnat i ngt ﬁebﬁé%og%EiFoﬁePBa r%ﬁgﬁﬁ? R pREReEVER Ui t B FobI IR st at i on.
Then the packet-delivered base Zo_ﬁtatlon,deternlnes whet her the base station
i tsel f shouPd MV ERSTHt Ot he " FabRBE S ESEF 16R R dréntGSoned® SisgitliDeMhen t he
packet - del i vered base station determ nes that the base station itself should
transnit the2packetatian, t Byfsnded ﬂH&ipﬁé@éﬂf¥% Phe BT RE288aR E When at
this 25 tine there occurs an error, in the packet received by the nobile
stat?on, therrBBPhEYSt étlﬁoﬁOsEHaslaCfféa@@s@ff 6he BTPBEFARSHIESI B Bf the
packet via the base station to the Iline control station. Since the packet
was not reft@fAsnitted fromthe base station, but was retransnitted fromthe

line control station as described
There 15 another known technique of providing & line

control station for control of retransmission separately

from the base stations in the mobile communication system

iC in order to ;cduce the load on exchanges in the netwerk:

{e.g., as also described in foregecing Japanese Patent
Application Laid-Open Gazette No. Hei.l0-136426).

In this technigue, however, a packet coming from the

network first arrives at the line control station, and the

15 linme control staticn produces z copy cf the packet apd

delivers 1t to =z packet-delivered base station. The

packet-delivered base station has received 'a signal

designating a base staticn to transmit the packet, from

the mobile station. Then the packet-delivered Dbase

20 station determines whether the base stztion itself should

transmit the packet, based on the mentioned signal. When

The packet~delivered base sltation determines thal the

base station itself should transmit the packet, it

transmits the packet to the mobile station. When at this

25 time there occurs an error in the packet received by the

mobile station, the mobile station sends a reguest for



5 above, th

ere was the problemthat the delay tinme increased for

retransm ssion and the traffic volunme increased between the |ine control
the base station. On the other hand, the system described in the

station and
foregoi ng J
decr eased t
handover an
rai sing the

apanese Patent Application Laid-Open Gazette 10 No. Hei.10-136426
he handover control anmount but still required the time of each
d retransm ssion equivalent to or nore than that before, thus

probl em of interruption of communication. 15 SUMVARY OF THE

| NVENTI ON The resent nvent has n_acc shed order t.0 solve the
above probl ehs & %smlsgﬁ EC? ? e pﬁese %%%vén oR |ElPo %?&Qfde dat a
link transm ffﬁém ot g@é@ggﬁ m)béJb’i? &OI"[E’@IIQI gﬁéé]ggtsyﬁélgn%ognd data 20
link transm ssSion ¢on appara us capabl e of easi hg the transn ssion

delay tine
per formance o0
station. 25
control net
transglsslo
conpri sing

of @r?ﬁ%ﬂ pegasede %s%“ghgg%t%ﬂ amedt ot e

e en Ire sys aptin 0 novenen

nobi | e

18 PLAEK | EBe&OHISmté}‘Pe %tl?l\éecBh‘B%?L”&taélgﬁté‘s' é‘é&i l?(écﬂ ansm ssi on
hod accorélng the present 1nvention is a da
N GNL T Qlp JTR m‘a@ eﬂe 5&%{ 1%rmﬂgtda§@d' el ? Emeslrﬂéfég@eeont rol

u r

autonatic r epeat est control ansm ssi on

a packet betﬂ&?”f%ﬂ?%ﬂ§ﬁ5581on and the traffic volume increased
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between the line control station and the base station.

On the other hand, the system described in the
foregoing Japanese Patent Application Laid-Open Gazette
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 golve the above problems and an object of the
present inventicn is to provide data link transmission
control methods, mobile communication systems, and data
link transmission contrcl apparatus capable of
decreasing the transmission delay time of a packet to
increase the throughput and enhance the performance of
the entire systemwhile adapting to movement of the mobile
station.

In order to sclve the above problems, a data link

reception of



station and a plurality of base stations, wherein when during connection
wth a first base station, the nobile station sends a request for connection
with a second base station to the first base station, the first base station
10 transfers data link transm ssion control information to the second base
station. A nobile coim-,;nication systemaccording to the present invention
is a nobile comruni cation system conprising a nobile station and a plurality
of base 15 gstations and confi%ured to perform %ransniss%gn/rece tion of

i nf or mat i on "CRAEHYIT Sd PackBE L AthePfer ROFhe? Frobt FeREt dt9 ohDEompri S nobi |l e
station transm ssion contrpol nmeans for perfornmng data |ljnk  transm ssion
control conﬁPV?PﬁdQQﬂ%ﬁnﬂiQ?Q%b%H%kr%ﬁﬁE§Pl§§18@gFP&t3Qﬁ Kethod of

transm ssion/reception of a packet to or from the base station; and

o A

connecti on PEHESTIREanS2F6r 1584 g 2T eytest (G eohhe @B Wi a base
station as a communicating station; wherein each the base_ station
conpri ses: BH§EMEEE on tr A89FESsi on cEMFBISheans G P50her f or gl dat a
l'ink_transm ssion control conprising automatic repeat request control for 8
trandni ssi ORF RREBPEISGR IO &F Pakker (W of f Pem‘Ehe RBBIEED stafi®n:land
transferring nmeans for_transferring data |ink transm ssion control
i nf or mat i onSE8tac8eddid Ha3EUT L atvoR S Wierei itdheANEhe BETE 15T 4thBh
transm ssion 5 control neans receives a request for connection with a
during connection with a first base station, the mobile
station sends a2 regquest for connection with a second base
station tc the first base station, the first base station
10 trznsfers data link transmission contreol information to
the second base station.
A mobile communication sysfem according to the
. present invention 1is a mecbile communication system
comprising a mobile station and a plurality of base
15 stations and configured to perform
transmission/reception of information through a packet,
wherein the mobile station comprises: mobilile station
transmission contrel means for performing data link
transmission control comprising automatic repeat reguest
20 centrol for transmission/reception of a packet to or from
the base station; and connecltion reguest means for issuing
a request for connection with a base station as a
communicating station; wherein each the base station
comprises: base station transmission control means for

25 performing data link fransmission control comprising

automatic repeat request control for



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

transm ssion control information to the second base station. 10 A data |ink
transm ssion control apparatus according to the present invention is a data
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 nobile station, conprising: 15 transferring nears for transferring to a
second base-TaREHT DAL OB E AHK 27 dhis it SHIF e diit 191 Gaforimd Ao disfout  dat a
link transm ssiol control conprising automatic repeat request control for
transni ssi on’d ee@pi i 6 of LR PACKEL-RIante Pas e Tofat i AR F @RS A gsidert cont r ol
means for, 20 when receiving a request for connection with the second base
station fromthetlFebBrie sstil i e thaki A§TeRaaticghster#i A§CrRESGnSaSCansfer the
data link transm ssion control information to the second base station. Since
the techni calatden, i hortdn tWidhe thaveaticonstat igdsotranedivistie hese data
link transm ssion_control nethod, nobile comunication system and data |ink
9 triansni sSTUh-Edht REENEpFERULS therogerali diPand e ekt onwHilichb@ descri bed
bel ow or the basis of the invention associated with she data |ink

transmi ssi Gt EOME r BR Senethiod 05 TReTddthe | 1Akt rafdfitsision EBAt PGISenet hod

accordi ng _ o .
sTation transmission control means makes the transferring

means ftransfer Lthe data link traznsmission .control
information to the second base station.

10 A data 1ink transmission ceontrol apparatus
2ccording to the present invention I1s a data link
transmission control azpparatus mounted on a basé station
for performing transmission/reception of infermation

through a packet to or from a mebile station, ccocmprising:

1t
o

transferring means for transferring toc a second base
station, data link transmission control information about
data 1link transmission control comprising automatic
repeat reguest control for transmission/reception of a
packet; and base station transmission control means for,
20 - when receiving a request for connecticn with the second
base station from the mwmobile station, making the-

" ftransferring means transfer the data link transmission

control informztion to the second base station.
Since the techniczl idea is commen to the invention
25 associated with these data link transmission control

method, mobile communicatiocon system, and data Jlink



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 |link transm ssion contro
information,_ about the data Iugf transnj ssion control conpri ing the 15

aut omati ¢ r epERCYERUISSt UHtT ot TR AT P ARsnt R8P T abepti R di Tt fet packet ,
to the second_hase station. This causes the serjal data |ink transm ssion
cont r ol ianRﬁ&H9ﬁ1@%sﬁélgP§n§f FBdCBet e?%%ﬁ?b%getiﬁzﬁWYﬁ%tb%?forning
the data link transm ssiaon control in 20 _accordance with novenent of the
mobi | e st at FEACCarfd the Wiridw Bbase $t2dtd or id\ccedds I ThPjat &N FHkL

transm ssion control to performretransm ssion of only a packet wwth a
negative ac%ﬁé%P@dgnent For this reason, when conpared with the conventi onal
A5 configuration wherein one base station continuously  perforns the data

li nk®t ransni ssi onTEENERBE, L 1hE THETHIL SIOCRETT aF Py IO R PR FFEBER RS nvent i on
can avoid the increase of the transm ssion deI%y time of packet due to the
i ncrease of toriahg e g hacke Petweenz Brxler &3 &t bAs fandintchtsecdmt decr ease
the transm ssion delay tinme of packet 5 to increase the throughput and
enhance thelb@kf%¥ﬁ%ﬁ@é5§pon.control comprising the automaticrepeat

request control for transmission/recepticn of & packet
between the mobile station and a plurality of base

16 " stations. When the mobile station issues a request for.
connection with a second base station during connesction
with a first base station, the first base station
transfers the data 'ink transmission control informaticn
about the data link transmission control comprising the

15 automatic repeat request control for
transmission/reception of the macket, to the sécond base .
station. This causes the serial data link transmissicn
control information to be transferred between the base
stations performing the data link transmission coﬁtrol in

20 accordance with movewment of the mebile staticn, and the
new base station succeeds to the data link transmission
control to perform retransmission of only a packet with
a negative acknowledgment.

For this reason, when compared with the conventional

i)
[#2]

configuration wherein one base station continuously

performs the data link transmission control, tThe method

10



the entire systemwhile adapting to novenent of the nobile station. In the
data link transm ssion control nethod according to the present invention as
descri bed above, the 10 First base station may transfer the data |ink
transm ssion control information to the second base station at the sane
timng as the transfer timng of the packet addressed to the nobile station,
to the second base station or may be transferred to the second base station
at atimng |5 different fron the %ranstegtinin% of thﬁ acket addressed J |
tc the nobi FESEETEN FONERBIT ST BB “rbBY PR - LBmERTcal P b g@%t%%‘%ﬁ? ding to
t he present inverg%i n _car,. be confi gured so th t he %ra sferri means
provi ded at °thd Has&reraficis Ht s6e3eY ratifelr's aPpakkét Hfdr éSsed T o t he
nobile station to the %econ base statign.and the base station trﬁysnission
control nmeahSCHERES Phe LFENIFST Pifngar‘%%% PECAIRGTe P Te STt BT ik

transm ssion control informatiqQn to the second bﬁse station at the timng

i dentical wWrERS0CANJERLERETE J3° oAt Pt £ F ARBT BF LAY g DO MADERE get
addressed to the nobile station to the second base station. The data |ink
11 t?¥ansm sEPoh“%EﬁFF@Itlé%ﬁé?%‘i%@%‘é&oﬁ”&lér’?g’ﬂ?%n@%eub? SNt O T FVeRtGon can

al so be configured so that the transferring neans also transfers a packet
addr essed tb" h%n%’b?l%’s%ﬁi%ﬁ%ﬁei G e SRIMBEEB S aP Lo AP R base

station ]
station.

In the data 1ink transmission control method

according to the present invention as described.above, the

10 first base station may transfer the data 1link transmission
control information to the second base station at the same
timing as the transfer timing of the packet addressed to

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

transferred to the second base station at a timing

(8
un

different from the transfer timing of the packet addressed
to the mobile station.

Namely, the mobile communication system according
to the present invention can be configured so that the
transferring means provided at the base stations also
20 transfers a packet addressed To the mobile station to the

second base station and the base station transmission
contrcl means makes the Transierring means transfer the
datz link transmission control information to the second
base station at 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




5 transm ssion control neans makes the transferring neans transfer the data
link 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 |ink
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 recei ves ;a acket 9dd S Q.,the nobil ti 15 after, having
transferred té the selcoonn aseégtéﬁg r%attﬁléS Sdaid 47 a%t?a{r}%msp%?%%r ontrol
|nformat|on. bou .t he a ckt addressed to.the nobile
station and™ ziLtoa{1 FI nk F§n§%1é%l?g%985ﬁtdr 8? an ftrhnea?ﬁrodnnsoﬂ W‘n “Pasis of
t he request for cal nect on 2 o 'thathe zecon ase [5/ él o% romthf nobi | e
station, th&SofPrt Soas SFATFON tF dRsFéFs N T et Ve Het" ¥ the second
base station cormunl ion s em_ accor, to t r esent

i nvention i &4l §8ngg Jﬁl Y o C?%‘_ﬁ?%d ¥8ttt1ﬁ§t a\’i\]it‘ijerif%[ehg)ansaeses 3 atFon

transm ssi op 25 contr.ol ovi ded at .t he stat ons. recei ves a

packet addr‘égé&awstlﬁél r%o%{‘f% Seitron deter HRE e eera—zlq {4 anst er ri ng
neans transfer t e daﬁ?a | j nsm ss-on _contr ol |nf bout the

nobi | e statoA"" &It & &i‘ r s 5oL RE Frffﬁ}ltré’ ﬁoo?“ﬁ’a The data

link transmgsign control ba%feors”taéé Ocrs]ntgttgﬁes%g%qglgbqsdentlcal with

or different from the transfer timing of the packet
addressed to the mobile station to the second base
ib station.

The data link transmission control method according
to the present invention is desirably configured so that
when the first base station as an criginating station for
transfer receilves a packet addressed to the mokiie 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 mobille
station and the dataz 1link transmission control
information on the basis of the reguest for connection

20 with the second base station from the mekile station, the
first base station transfers the received packet to the
second base station. The mobile communication systen
according to the present invention is also desirably
configured so that when the base station bhransmission

25 control means provided at the bése stations receives a

packet addressed to the mobile station after having made

12



5 station on the basis of the request for connection with the second base
station fromthe nobile station, the base station transm ssion control neans
makes the transferring neans transfer the received 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 receives a packet addressed to the nobile

tati ft havi de the t f i t fer, th ta |ink

r anSet sal ORFBont TGS T oF HET orCaBeut LTI behobi LRSSt A th. aiTihe packet
addresseq tg t he mobi.l e stgtign‘agd thﬁ.dat%blink ﬁ(an njssi%n control

i nf or mat i ont T tHe 5808 BASE ‘st At P oS oA CENECBHSI 5 0 PHe! © P&Giest /f or

connection with the secon ase stati from the _npbile station, the base
station tranEMiSPETS F%&%%?‘égﬁs%ﬁﬁk@%b%hﬁ tFahsPer g He&ida r ansf er
the received, Eacket to the second bhase _station. In this case, when a packet
addr essed to-Rhe- b esSSPht FERTTE I B&FEF O He iS5 %8S SE56 on (t he
c-d base station afte% tge transfer to the second base station, 25 it can
he perfect|§ttraRtfehred®t 63Che Sdcditf FRB St attoh CaAdeChasTt Hé “Randover of
the data link transm ssion 13 control can be executed nore securely between

the base stafiTHEOLMNCH St leHande™® dlisBibithe GFrathe yatd g PaRe

transm ssion control. In the data Iénk transnis%ﬁon ?Pntrol net hod
staticn transmission control means makes the transferring

means transfer the received packet to the second base
station. The data link transmission control apparatus

10 according te the present invention is also desirably
configured so that when the base station transmission
centrol means receives a packet addressed tc the mobile
station after having made the transferring means transfer
the data link transmission conﬁrol information zbout the

15 mobille staticn, or the packet addressed te the meobile
station and the data iink tramsmission control
information to the second bage station on the Basis 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
packet to the second base staticon.

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

25 it can be perfectly transferred to the second base station

and thus the handecver of the data link transmission

13



5 according to the present invention, desirably, when the second base
station as a new base station receives a packet addressed to the nobile
station between a tinme i Mmediately after the request for connection with the
second base station fromthe nobile station and a tinme of reception 10 of
the data |link transm ssion control information about the nobile station, or
t he packet addressed to the nobile station and the data |link transm ssion
control information fromthe first base station, the second base station
stogy-es t hECp&&Eeily edipaiket F ALACReforE JeCEhell ReBHescdmfuras i on
system according to the present invention, desirably, when the base station
transni ssi oRtatentisol Whd&ahs GErovrded ] Thel Habel SVabfoRle réxles velsila  packet

addressed to the nobile station between a tinme imediately after the request
for connect FoANWNEFStve FaPet POl station fromthe nobile station and a time of
reception of the data link transm ssion control infornation about the
mobi | e station, ofinthehpacketaaddirssedreosrhe amwbi | eorstatl omanidd he dat a
link transm ssion control information froma base station previously
conn&ct ed watho28 inige Cpliiblee psteatdon, inhenbhase, statsilomInanstissitgre cont r ol
means stores the received packet in a menory. In the data 14 link
t ransm ssi opecontirod sappaatus cace ordr g steo stheé 1 qur esertl Viesvae mta ot
desirably, when the base station transmi ssion control neans receives a
packet addressedsted thehmbicke lst atednolpebrberea tiEne rmedicdtegigl after the
after the request for connection with the second base
staticn from the mobile station and a time of reception
10 of the data link transmission control information about
the moblle station, or the packel addressed to the mobile
station and the data link transmission control
information from the first base station, the second base
station stores the received packet in a2 memory. In the
15 mobile communication system according to the present
invention, desirably, when the base station transmission
control means provided =zt the base stations receives &
packelt addressed To the mobile station between z time
immediately after the request for connection with the base
20 station from the mobile staticn and a time of reception
of the data link transmission control information about
the mobile station, or the packet addressed toc the mobile
station and the data 1link transmission control
information from a base station previously connected with

25 the mobile station, the base station transmission control

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

14



5 request for connection with the base station equipped with the data |ink
transm ssion control apparatus, fromthe nobile station and a tine of
reception of the data |link transm ssion control information about the nobile
station, or the packet addressed to the nobile station and the data 10 |ink
transm ssion control information froma base station previously connected
with the nobile station, the base station transm ssion control neans stores
the received packet in a nenory. In this case, when the second base station
as a new 1blblasé rsiratmiiohs ek eiopes % packsr raddressedordinge hobitlhe station
between the tine imediately after the connection request for connection
with the sevonsebiselztantonnfropesihebipbi 'ehstatilon ded ¢ he tEtierof
reception of the data 1link transm ssion control information about the nobile
20 station,toznshespacketontdréssedntorehelimebi 4 @astlatt enicareks¢decdata |i nk
transm ssion control information fromthe first base station, the packet is
stored in tiies mesior e withooh beitmgpat scdarded amtmébleasedgnd fhage tieat i on.
Therefore, the hangover of data |ink transm ssion control 25 can be perforned
nor & secur et ygbet e therbadel at atlitbnshe whi €l tcan @nkanciedd® wieh abil ity
of data |.i.nk 15 transm ssion control. In the data Iink transm ssion
control nettiod dacsofdinfhg traridmel o esentonnverit izppadesis aAbEy pmwiter t he
second base station as a r_ew base station receives a repeat

mobile station and a time of reception of the data link

Transmission contreol information about the mobile station,
or the packet addressed to the mobile station and the data
10 link transmission control information frowm & 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 the second base station asg a new
15 base station recelves a packet addressed to the mobile
station between the time immedietely after the connection
request for connection with the second base station from
the mebile station and the time of reception of the datsa
link transmission control infermation about the mcbile
20 Station,hor the packet addressed to the mogile station and
the data link transmission control information from the
first base station, the packet is stored in tThe memory
without being discarded at the second base station.
Therefore, the handover of data link transmission control

25 can be performed more securely between the base stations,

which can enhance the »reliability of data link

15




5 request for retransm ssion of a packet fromthe nobile station and has not
recei ved the packet addressed to the 1inobi] e station fromthe first base
station yet, the second base station transmts a transfer request for
transfer of the packet addressed to the nobile station, to the first 10 base
station. In the nobile conmunication system according to the present
i nvention, desirably, when the base station transm ssion control neans
provi ded at the bhase stations receives a repeat request for retransm ssion
of a packet L¥EBSFETE HBbiSORESPati on and has not received the packet
addressed to the nobile station _fromthe previously connected base_station
vex, - he base statPontfEanS#tssi bhKontFaFSRears I afSRtEeh eI er
request for transfer of the packet addressed to the nobile station, to the
previ ousl y eBRAEELEF B&sé st REIGIERT MR RN bDCaat derilfletlnansth esi Ok cont r ol
apparatus according to the present invention, desirably, when the base
station transArsshane comlr bl Psans R dsisfestatiopestCrayEEsR Fagreat
retransm ssion of a packet fromthe nobile station and has_ not received the
packet addresgedsio fitfe HRbidesBiasieh 25 fa o ket pfEoRotdley dhnket ed base
station yet, the base station transm ssion control neans transmts a
transfer 18trEdaasenfopatr RS BECEE Ve thac ke addrekEer tod tHe Hobil e
station, to the previously connected base staticn. In this case, when the
second basengpatoptaslannewn bdse fdtratt baseeebresnayrEpeie rafiidsi f or
retransm ssi on

base station transmits a transfer request for transfer of

the packet addressed to the mobile station, teo the first
iO base station. In the moblle communication system
according to the present invention, desirably, when the
base station transmission contrel means provided at the
base stations receives a repeat reguest for
retran;mission.ofalpacket from the mebile station and has
15 not received the packet zddressed to the mobile staticn
from the previously connected base station yet, the base
‘station transmission contrel means transmits a transfer
request for transfer of the packet addressed to the mobile
station, to the previously connected base station. In the
20 data link transmissicn control apparatus according to the
present invention, desirably, when the kase station
transmission control means receives a repeat regquest for
retransmission of a packet Trom the mobile statlion 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



of a packet fromthe nobile station but has not received the Packet
addressed to the nobile station fromthe first base station as an old base
station yet, the second base station transnmits 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 qui cker thereto and the processing speed for the handover can be
i ncreased, thereby increasing the throughput. It is noted herein that the

present invEAESH T SCACETaT§ AR T RIT 116 & ReCdimbodilRErts athérelhetihe Lacket

addressed to the notile station and_the data |ink transm ssion control
i nf or mat i onS&R& isimultcandvusb Yot aRst &r coaniar tdre baapdetiekiphoecess of the
data link transm ssion control fromthe first base station to the second
base station, 20 Buttkas aise.behappiheds¢oordboasaentatobnseepnirs®y transfer
as follows. Nanmely, the data Iink transm ssion control nethod according to
t he present bapeent&bhonmaye belvasrangea s rtevpte sther ot e tHriarstmirasieost at i on
receives the request for connection with the second base station from25 the
mobi be statpdna phekbir srophasbesiabildr titansfoer ©uonlhas trive dateedvark
transm ssion control information on the 17 nobile station and so that when
the first base stakedbneddeeesvedstohehermrisi be sleguest foemttlansfierstof the
packet addressed to the nobile station, fromthe second base station, the
first base btati ehattianster gnt hédpaekest station yet, the second base

statlon transmits the transfer reguest for transfer of the

packet addressed to the mobile station, to the first base

10 station, whereby the packel addressed to the mobile
station can be transferred quicker thereto and the
processing speed for the handover c¢an be i1ncreased,
thereby increasing the throughput.

It is noted herein that the present invention is not

15 limited to the embodiments wherein the packet adaressed
to the mobile station and the data link transmission
control information are simultzneously transferred in the
handcocver process of the dataz link transmission conlrol
from the first base station to the second base station,

20 but can &slso be applied to embodiments of stepwise
transfer as follows. Namely, the datz link transmission
control methed according to the present invention may be
arranced so that when the first base station receives the
request for connection with the second base station from

25 the mobile station, the first base station transfers only

the data link transmlssion control information on the

17



5 addressed to the nobile station, to the second base station. The nobile
communi cati on system according to the present invention may al so be
configured so that when the base station transm ssion control neans 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 nakes the transferring neans transfer only the data |ink transm ssion

contr ol

information on the nobile station and sc that when the base

station

transm ssi oRCEGHtY ottt HearR PBEeiSPes the thahsFef I3 hdquestefdratiansfer of
t he packet addressed to the nobile station, fromthe second base station,
the base st 3G VaT drshiSSioni @bnf ¢ @rerbahel nekessfRE ©FahBrePEFl§tneans
transfer the packet addressed to the nobile station, to the second base
station. Thécdgates I9chkter 4hsnimsPbhe 20tednrrol appar 4hes sreordi BgSeo the

pr esent

invention may also be configured so that when the base station

transm ssi oA tedritatol heans ¥yt pesa hetebgusstt fagrsfepanddtd opagkeh t he
second base station fromthe nobile station, the base station transm ssion

cont Pol

meafsd2% ysmcestehet e awferkd ngtréilnes . t Fanstlee emlopnchebdaca |ink

transm ssion control information on the nobile station 18 and so that' when
t he base st atiagn amr-arsng seitonl © ewrvein 1 grelahsn setsdi sre s adwr diamdfcethe equest

for transfer of the packet addressed to the nobile s--at-on, fromthe second
base stati oRrests hasessttatiromay aisid bsi oandantrsld eahbat when the

10

15

20

25

base station transmission control means provided at the
base stations receives the request for connection with the
second base station from the mobile station, the base
station transmission control means makes the transferring
means transfer only the data link transmission control
information on the mobile station and so that when the base
station transmission control means receives the transfer
request for transfer of the packet addressed to the mokile
stetion, from t@e second base staticn, the base station
transmissicn control means makes the transferring mezans
transfer the packet addressed to the mobile station, to
the second base station. The data link transmission
control apparatus according to the present invention mey
also be configured so that when the base station
transmission control means receives the request for
connection with the second base station from the mobile
station, the base station transmission control means.

makes the transferring means transfer only the data link

transmission control information on the mobile station



5 nmakes the transferring neans transfer the packet 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 1C
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 comunication between the first base station and the
second base station as described above, the handover of 15 data link

transm ssion. control can be e ecgged nor e securelg.,The packet transfer is
desirably c#ti&d &6GfeitHer TIF PRAEKST AT bF 2PATHPEER DU bk ai ned by
di vidi ng each packet. By enabling the transfer in block units, it 20 becones
feasi bl e t J'$HPF ehBRE-VEST ik IEHTbIOF OREYeShl 66Ks T IRISH SegHt ive

acknow edgenent between the base 'stations and thus provide the advantage of
capabi | i ty RACkebdeefRgSERe gaket® idhstersveruRB, FACIdéRcalSI®ECTSh t he data
i nk transm ssion control 25 nethod of the present invention, desirably, a
first base Pafati'dh epeapsit &t thé tdama LEEme Tirahs i ST CoAEEsIs 19
information and the packets that are transmtted, records the total val ue of
the 3 engt h "dkehe @hEa [HTHESI?BRSRHssPEATScorttISTaf or RBEI oR28%E Tt he | engt h

of the packet that is transmtted, which expresses the Iength of the
addressed to the mobile station, to the second base

stetion.

When the packet addressed to the mobile station is

transferred from the 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 mobile station
from the second base statlion as a new base station through
communication between the first base station and the
second base staticn as described above, the handover of

15 date l1ink Transmissicn control c¢an be executed more
securely.

The packet transfer is desirébly carried out either
in packet units or in block units obtained by dividing each
packet. By enabling the transfer in block units, it

20 becomes feasible to implement retransmission of only
blocks with negative acknowledgement between the base
staticong and thus provide the advantage of capability of
reducing the packet transfer volume.

Incidentally, in the dalta link transmission control

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

station encapsulates the data link transmission control



S encapsul at ed packet obtai ned by encapsul ation, in the header of each
encapsul ated packet, and transmts these encapsul ated packets, and, in cases
where the length obtained by subtracting the | ength of the header of the
encapsul at ed packet fromthe I ength of the encapsul ated 10 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 transm tted packet, judges that the_encapsul ated packets are

const r uct ed ‘&R bR Fdt@ TR 2H&ishitEsitoAT8ul TR L EBE LT85 i AEBPHEEI on.
Furthernctre, in the nobile communication systemof the present invention,
desirably, thé fPaRsnYEtPRg HEAT L e8gipr pEdehdapsul abirgr #HeahsSFapn

encapsul ating the data link transm ssion control information and the

, packet s 20 PR %k e HEeABAT t PRJaNEnEApsUPhEea packee Praksk Fhekgismeans for
recording the total value of the length of the data Ilink transm ssion
control inf&Emasient aa@d t he'NieHyt heXoF sea@F patket tWeRgts t edhsnibeed, which
expresses the Ilength of the encapsul ated packet that is obtained by 25
encapsul at i 6@,‘3394151%%&?@%@%@61‘@1‘? @a%ﬁlea@a%w R edCpaEREL O rand: t FARsmi tting
t hese encapsul ated packets, and 20 construction judgi ng neans that judge
that the eh€aFaN atlepdtkersaarelednst Pactkead cat@itiagsata Fhagre

transm ssion control information in cases where the |ength obtained by
subt ract i ngefi@H Bhgt e ®f PelfeHigadernd, 1in cases where the length

obtained by subtracting the length of the header of the

encapsulated packet from the length of the encapsulated
KiO packet that i1s recorded in the header of the transmitted

encapsulated packet is not equal te the length of the

transmitted packet that i1s 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 packet transmitting
means for recording the total value of the length of the
data link transmission control information and the length
of each packet that is transmitted, which expresses the
length cf the encapsulated packet that i1s obtained by

25 encapsulation, in the header of each encapsulated packet,

and transmitting these encapsulated packets, and

20



5 of the encapsul ated packet fromthe |l ength of the encapsul ated packet that
is recorded in the header of the transmtted encapsul ated packey 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 |ink transm ssion
control apparatus of the present invention, desirably, the transmtting
means conprise encapsul ating nmeans for encapsulating the data | nk

transm ssion control . information and the packets that are transmtted, 15
encapsul at e8°PEEREE tiCdhs i PEPRG ImeaR82Rer ridtdr di Agddfe £BBAI Vdlte of the
|l ength of the data_link transm ssion control information and the |ength of
each packet SER&PSIS & tehR8 MM el e T fhF ¢hs eXPFE§EeSOPha I Pe ARGt A2 bR 1 HE:
encapsul at ed packet that is obtained by encapsul ation, in 20 the header of
each encapstiFrabéeBiggdier , CARBTOFanshi ¢TIl Ofhéde ERESPsUTERER pddkets, and
construction judgin means that judge that the encapsul ated packets are
constructedlééﬁﬁgiﬁgﬁ@l@é@bhy|ﬂ@h?%ﬁ@ﬁ1%§i§hecéﬁﬁﬁﬁh dinfidvendtdastes n cases
where the | ength obtained by 25 subtracting the |ength of the header of the
transm ttedofen%ka@smre@@a%iékéti fpafkeEhe Péﬁ!@t htloe thendhBapstl dthed packet
that is recorded in the header of the encapsul ated acket is not equal to

t he | engt h ®hcphevlpdrsniPeCEd thatkat lsthaﬁoﬂf@le@eébrﬁgﬁ headpe hedder of the
transmitted packet. In these inventions, it can be reliably judged in 5 the
first base S¥apFuatike: fefapruAGteahPeregpsuf dtddequal to the length

of the transmitted packet that i1s recorded in the header
of the transmitted packet.

ib urthermore, in the data link transmission control
apparatus of the present invention, desirably, the
transmitting mezns comprise encapsulating means for
encapsulating the deta 1link transmission control

information and the packets that are transmitted,

15 encapsulated packet transmitting means for recording the
total value cof the length of the data link transmission
control informaticn and the length of each packet that is
transmitted, which expresses the length of the
encapsulated packet that is cbtained by encapsulation, in

20 the header of each encapsulated packet, and transmitting

these encapsulated packets, and construction judging
meazns that Jjudge that the encapsulated packets are
constructed containing data link transmission control
information in cases where the length obtained by

subtracting the length of the header of the transmitted

xS
(%31

encapsulated packet from the length of the encapsulated
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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 informatiofor identification of
the base 15 station performng the data |ink transm ssion control, instead
of the dataPRFHRTt EBASHL 8sTORCEBREr oN thaflrader onf MNgrancarswaatedi nk
transm ssion control nethod according to the present invention is a data
link 20 traaskessivmdorarell hetHod lom et Pér pia g o el t hkd tramissi ssi on
control conprising automatic repeat request control for
transm ssi oRpEceptiorcoiicd backer retdmerrh thmbinaa Stidtt b reeke plural ity
of base stations, wherein at base station performng the data |ink
transm ssi on 25 coént Ebkser angeints aros t het nobh| bestatlilem ] yeontdgdd lrase
station identification information for identification of 22 the base station
perform ng the datsd ibkstr ahsmiisogi orethatr olr, nofst end eofc agetra. d gtk
transm ssion control information, and wherein the nobile station identifies
t he base stm&i@ntperifiat nihwg t heedat arEnrkittagsnitesicenns coateaollifdased on
the control base station identification

transmission control informatien, sc that control can be

smoothly performed on the basis of the data link
transmission control information.

i0 Incidentally, the present invention also permits
employment o©f embodiments wherein the base station
performing the data link transmission contrel transmits
to the moblile station, contreol base station
identification informaticn for identification of the base

15 station performing the data link transmissiocn control,

st}

.

instead of the data link Transmission control
information.

Namely, & data link transmission control method

according to the present 1nvention 1s a data I1ink

Z0 Transmission control method of performing data link

transmission control comprising automatic repeat request

control for transmission/reception of a packet between a

mokile station and a plurality of base stations, wherein

a base station performing the datza link transmission

25 control transmits to the mobile station, control base

station identification information for identification of

22



information. A nobile comunication system according to the, present
invention is a nobile comuni cation system conprising a nobile station and
a plurality of base 10 stations and configured to perform
transm ssion/reception of information through a packet, wherein each the
base 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 O a packet to or from the
nobi | e st at ité® LR t$anshbRt Py fReansnd orhet dansmtitihgtTon $hes mbbh| e
station, control base station identification information for identification
of the baseCosttatidon pErFiorasing f helafa a Jimk thLarRe 585 bANCcoRRR BEOL 2D
instead of data link transm ssion control information; and wherein the
nmobi | e st at ilef cgoreii wes: anBbivberstiat itore wehasm ssiadn wonidobt néams for
identifying the base station perfornmng the data link transm ssion control,
based on théheomtasd daselstariconrdmdemy fikat deha2s ik orret $1ohs s avm
performng data |ink transm ssion control conprising automatic repeat
requést contreoltrfadr, b23 e anshirssiontrecepts oretof t poh pabketi focaridmom t he
base station; and connection request neans for issuing a request for
connect i on Jintfleranaddser st ati on as a comunicating station. S A data |ink
transm ssi on, control apparatus
A mobile communication system according to the
present inventicn 1s a moblle communication system.
comprising a mobile station and a plurality of base
10 stations and configured to perform
transmission/reCeption of information 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 contrcl for transmission/recepticn of a packet to or from
the mobile station; and transmitting means for
transmitting to the mobile station, control base station
identification information for identificaticn of the base
station performing the data link transmission control,
20 instead of data link transmissicn control information:
and wherein the mobile statlon comprises: mobile station
transmission control means fer i1dentifying the base
station performing the data link transmission control,
i based on the control base station identification

25 information, and performing data link transmission

control comprising automatic repeat request 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 |ink

transm ssion control conprising automatic repeat request control for
transm ssion/reception of a packet to or fromthe nobile station; and
transmttin nmeans for transmtting to the nobile station, control base 15
station i defEiEfis@Et ORI oFpaELOA 8T 4 detkelchpri F Frothehbabesst ation
perform ng the daLa link transm ssion,_ control, instead of data |ink
transm ssi oAt@ditrol a2RAf FWRLEBRICR t AP GuEASe, ME oS base stASWMDerf or m ng
the data 20 link transm ssion control transmts to the nobile station the
control baseesuasiton fadentd¢dieact oani nFéitiat izon egre i tlent i dlicatsonzof the

base sta't'ion performng the data |ink transm ssion control., instead of
t he data |i gknmuransttissi ontebnenroel informati on, whereby the nobile 25
station can identify the base station performng the data |ink transm ssion

cont bol, based on2t helxont r ok rikaset r2hcwtiasiiom | deattficcat i mppinédesati on
This permts the nobile station to performthe data |ink transm ssion
control conpricsinggriche taut bhet | ereepedt fegeedticcontisol a fdrta link
transm ssi on/ recepti on of packet a connection 5 request for connection with a
new base st &trizoysidrs gilven |ddkd)rol apparatus mounted on a base station
for performing transmission/reception of information
through a packet to or from a mobile station, comprising:
16 base station transmission contrcl means for perferming
data link transmission control comprising automatic
repeat regquest contrel for transmission/reception of a
packet to or frcocm the ﬁlobile station; and transmitting
means for transmitting to the mobile station, control base
15 station identification information for identificaticn of
the base station performing the data link transmission
control, instead of data 1link trénsmission control
information.
In this case, the base station performing the data
20 link transmission control transmits to the mobile station
the controcl bzse station identification information for
identification of the base station performing the data
link tramsmission contrel, instead of the daté link
transmission control informztion, whereby the mobkile

25 - station can identify Lhe base station performing the data

link transmission control, based on the control base
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Wi th respect to the base station performng the data |ink

transm ssi on

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 wav, the data volunme of control information transmtted and received
can be reduced, so as to decrease the traffic volunme of the network.
Incidentally, in the data |link transm ssion control | method of the present

i nvention, destiapl yidahel bagetispativivemeapshl at €8hihepesmtiidl Base station
identification information and the packets that are transmtted, records the
total val uemeblike 4lehigt ¢ oft ot Heer EoRty dlhdadetet atiblk Cademsnflscaitdon
information and the 20 | ength of each packet that is transmtted, which
expresses thetreagthmel iither @ridepsulaeret packepeatit aiewd by canicapisul at i on,
in the header __ of each encapsul ated packet, and transmts these encapsul ated
packets, anfipribreasesssahereadwrtliangtdt gtcatsied dyg subt cactmiang itdre | engt h
of the 25 header of the encapsul ated packet fromthe I ength of the

encapsul at edepackétfehatorirsegleton dedh p tde Hreaeert adfiarher 25etlndsni tt ed
encapsul at ed packet is not equal to the length of the transmtted packet
that is recoidedréspehe heddes bagfe tsHe tramsmt iedrpagkets jJafdgdsittthat t he
encapsul ated packets are constructed containing control base station 5
identificatioanbnfespen gpntrol. When the mobile station and the

10

15

20

25

base station perform the data link transmission control
using the control base station identification information
instead of the data link transmission control information
in this way, the data volume of conltrol informatiocn
transmitted and received can be reduced, so as to decrease
the traffic volume of the network.

Incidentally, in the data link transmission control
method ¢f the present invention, desirably, the base
station encapsulates the centrol base staticon
identification information and the packets that are
transmitted, records the total value of the length of the
control base statlion identification information and the
length of each packet that is transmitted, which expresses
the length of the enczpsulated packet obtained by
encapsulation, in the header of each encapsulated packet,
and transmits these encapsulated packets, and, 1n cases
where the length obtazined 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



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 lIota] value of the Ilength of the control base station
identification information and the Iength of the packet that is
transmtted, which expresses the length of the is encapsul ated packet that is
obt ai ned bytercapddltatd encaipsu ltdie deaddre ofl seach eeneapswl abed gagidet , and
transmtting these encapsul ated packets, and construction judging neans
t hat judge thaththerencapsileat et Packetlmaaries wonstdedt ed tdonttaiadeng cont r ol
base station 20 identification information in cases where the | ength
obt ai ned byosubteactremgntibe d @nggdkof , t hedheadehadf thire erengapsid ad@d packet
fromthe length of the encapsul ated packet that is recorded in the header of
t he transm ptedetencapsulcatsadpacketcost avhiequabritadlhédsengttuiafort he 25
transmtted packet that is recorded in the header of the transmtted packet.
26 Fort her mbdentiiditdee idat aith fokmé t A&nam ssi on control apparatus of the
present invention, desirably, the transmtting neans conprise encapsul ating
means for encapsthatihegnhe cant tale hage 13t atmamr identidh catd toem o f
information and the packet that is transmtted,
the present invention, desirably, the transmitting means
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 value of the
length of the ceontrcl base station identification
information and the length o¢f the packet <that is
transmitted, which expresses the length of the
15 encapsulated packet that ig obtained by encapsulation, in
the header of ezch encapsulated packet, and transmitting
these encapsulated packets, and construction Jjudging
means that Judge that the encapsulated pzackets are
constructed contzining 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 packet 1s not equal to the length of the
25 transmitted packet that i1s rccorded in the header of the

transmitted packet.



encapsul at ed packet transmtting nmeans for recording the total value of the
| ength of the control base station identification information and the |Iength
of the packet that is transmtted, which expresses the length of the 10
encapsul at ed packet that is obtained by encapsulation, in the header of each
encapsul at ed packet, and transmtting these encapsul ated packets, and
construction judging neans that judge that the encapsul ated packets are
construct ed containin%lcontrol base station 15 identification information in
cases were the | efgithaamed fedl by srisiaaetd gk tihetengshiof chetheader of
the encapsul ated packet fromthe length of the encapsul ated packet that is
recorded i napipe dedatfer off e t raresTEnt edinerrcpsul at @els paekety,i sthet equal
to the length of the 20 transmitted packet that is recorded in the header. of
t he transnittreedipdckiety Mreamesedmpentéomnsncitscantbaar ehieablsy ffatdged in
the base station whether or not an encapsul ated packet that has been
transm tt ed scortranis2 itong r 6hebasenstat i Ga25 §dehtbhi catémini Fhéstmahi on, sc
that control can be smoothly performed on the basis of the control base 21
st at Pon i denmiffoirgredtti ioom | nEodmattiton. pacéeder tloefachiieve tihensbbdvesdnti oned
object, the data link transm ssion control nethod of the present invention
is a data IEmkmpsnﬁaﬁe@Hx&nk&ﬁﬂtxﬂnmmihbdngfméaperfornragoddﬁao1thk
transm ssi on control conprising
total value of the length of the control base station
identification information and the length of the packet
that 1s transmitted, which expresses the length of the
iO encapsulated packet that is obtained by encazpsulaticn, in
the header of each encapsulated packet, and transmitting
these encapsulated packels, and construction judging
means that Jjudge that tThe encapsulated packets are
constructed containing control bease station
15 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 tramsmitted
encapsulated packét is not egual to The length of the
20 transmitted packet that i1s recorded in the header of the
Ttransmitted packet.
In these inventicns, it can be reliably judged in
the base station whether or not an encapsulated packet
that has been transmitted contains control base stetion

25 identification information, =soc that control can be

gmoothly perforwmed on the basis of the control base



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 delivered
packet copy, and wherein one or nore base 15 stations conprising the first
base stati orfidaheni + deBLtiRe Caosin elkt@¥1ahiPRe packet acconpanied by the
identification information, or the delivered packet copy. Specifically, in
this method, a firlSt PR statdTh vttt L pyerantipnst phsecdtatiéns stores
and makes a copy _20 packet in which identification information (e. g.,
tentative nufiddet slipkt tle¥anssyabors ofokbhbl n&9@iad oP T tHey Bsedens specify
t he packet has been added to packet addressed to the nobile station, and
del i vers t helpagkeiont bst Aedather 1bdsé raretiilognsioFueehérasr ethadredard to
the 25 packet to which this identification information is added, the first
base 5st at i orP SigdC Bl bod adt: talentinfq carroAN14E iodf orpnttired t ecmheipacket

itself, and may al so receive the packet to which identification information
has been addead omef bF ehand feprubdt her baselstati ons. cPotkér nor e, Ipke ot her

base stations.store the 5 delivered packet. Afterward, one or nore base
st ati ons transmission/reception of a packet between a mobile

station and a plurality of base stations, wherein a first
base statlon stores and makes a copy of packet in which
iD identification information specifying the packet has been
added to packet addressed to the mobile station, wherein
the first base staTfion delivers the packet copy to a second
base statlon, wherein the second base station steores the

delivered packet copy, and wherein one or more base

[
n

stations comprising the first base station transmit to the
mobile station  the  packet accompanied by  the
identification information, or the delivered packet copy.

Specifically, in this method, a first base station
out of & plurality of base stations stores and makes a copy
20 packet in which 1identification informztion (e. a.,
tentative numbers, letters, symbcls or combinations of
the) used Lo specify the packet has been added to packet
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 also add identification

28]
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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 wthout
providing 10 a circuit control station that perforns packet delivery
separately fromthe base stations, and sinhce one or nore base stations
transmt packet to the nobile station, the traffic wthin the network can be

reduced, and.the thr.oughput, can be increased by shortening the 15
transnissionlagpi?aﬁﬁﬁg'gg %%%Eﬁ%ﬁk%ﬁ,fﬁﬁgmﬁ%ﬁ“?%@ayp%f?%ﬁ%ﬁﬁ%@”bﬁhﬁhe
overall system can pe inproved. In.order to, acconp|lish the above object, a
data 1.:k tPéﬁgﬁﬁsg?dﬂgg%%t¥i%n%%@h%ﬂ€5880wﬂgﬁﬁggglPﬁéh%§éEﬁH{a lention is
a data link transm ssion contrgl nmethod of 20 perform ng data |ink

transmi ssi onP8EREFHRNEoFTSi T 2 AUt dRat FEAFeFESt request control for

transm ssion/recepti on of a packet between a nobile station and a plurality
of base stations, WHEBFBERTIRI/rsthepade 4t abrés adlbationg pdcket 4&8@ressed to
the mobile 25 station, identification information for specifying the
packeP, . wheflelaveredf PestHase AT G Gt 0P8 %emﬁéé‘k%@sezgtagé@ﬁtﬁani ed by
the identification information, and nakes a copy of the packet, wherein the
first base sE€amPsASidel ther §1thE PasReftasppnt §Tans@ddndisade c&rat iton,
wherein the second base station stores the de|livered packet copy, 5 and
wherei n one Whifbre draslel St aatohB8 &GifpriPseng adied | pst the delivered

packel to the mobile station. Thus, since packet can be
stored in fhe 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 station, the

traffic within the network can be reduced, and the
throughput can be increased by shortening the
15 transmission delay tTime of the packet, sc¢ that <tche

performance of the overall system can be improved.

In order to accomplish the above object, a data link
transmission control method according to the present
invention is a data link transmission control method of

20 performing data link ftransmission control comprising
automatic repeat request control for
transmission/reception of a packet between a mobile
station and a plurality of base stations, wherein a first
base station adds to a packet addressed to the mobkile

25 station, identification information for specifying the

packet, wherein the first base station stores the packst

29



base station transmt to the nobile station the packet

identification information, or the delivered packet copy nanely, in

met hod,

a -first base station out of

acconpani ed by the

this

10 a plurality of base stations adds to

a packet addressed to the nobile station, the identification information for
speci fying the packet (e.g., a unique nunber, character, synbol, or

conbi nation of these;, stores the packet to which the identification
information is added, nakes a 15 copy of the packet,

copy to a secongzabase biyathenldEhén ftile iSiecond hases siah j am s meriess
del i vered packet copy. After that, one or nore base stations conprising the
first base stabion ¢1 andei ts=thet, patieate iatcohpaniiedstbybthe isderitiidri cati on

information or 20 the delivered packet copy to the nobile station.

and delivers the packet

t he

Si nce

each base stiaiioarstohepddicepacket tand oseond s e dasel orst aficonsirt ransm t

t he packet to the nobile station w thout

station fortdelsyesyddaspacket i sepatat € VeHe e e bade sdladt g \8S
descri bed 25 above, the traffic volune can be reduced in the network
transm ssi candeltaardimerof cpanket sake et eoneathmpB0s Whycth €am rigicr ease t he
t hroughput and enhance the performance of the entire system In the

l'ink transmpsséoptaonbholt meisntt ascohdi R@Hio d het Pt esanthienyerikdaan,
desirably,
second

10

15

2

R~
n

C

provi ding an extra |line control

and t he

dat a

the base 5 stations ;conprising the first base station and the

accompanied by the identification information, or the
delivered packet copy.

Nemely, in this method, a first base station out of
a2 plurelity of base stations adds to a packet addressed
to the mobile station, the identification information for
specifying the packet (e.g., a unigue nunbexr, character,
symbol, or combination of these), stores the packet to
which the identification information i1s added, makes a
copy of the packet, and delivers the packet copy to a
second base station. Then the second base station stores
the delivered packet copy. &fter thzt, one or more base
stations comprising the first base station transmil the
packet accompanied by the identification information or
the delivered packet copy to the mpbile station. Since
each base statiocn stores the packet and one or more base
stations transmit the packet to the mobile station without
providing an extra line contrel station for delivery of
packet separately from the base stations as described
above, the traffic volume can be reduced in the network

and the transmission delay time of packet can be reduced,



base station; perform deleting the packet on the basis of a tineout of a
timer for t e 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 under storage at the base stations. 15 In this case, desirably, when
the first beasecktatawmn imoréfices the sebondgbasd statd oendfartdee the
identification information for specifying the packet to be deleted, the
first base ms¢afoomarnopl oys three cort areosbs hati.on of two or nore net hods
selected froma first method of providing a 20 notification of the
identification inforneté oieveryl tnke taepacketibs debeted]l ansetedd net hod
of providing a notification of identification information of a packet

del eted | adcidraipgedet enm pedskinte,l rand. @ dhj rde set-hvd vy, oftheuper del eti on
of a specific packet determ ned based 25 on a predeterm ned rule, providing a

notif i cati antof i ohdentdripcas i pg i arirait basef st heipacked 3l kacthe data |ink
transm ssion control nethod according to the present invention, desirably,

when the fyisé baseishatperrbeaei WS o Ieguasé dronethenmbil Bssstsation that
a new base station should be designated as 5 a packet-delivered base station
the first hase StAkbQm of a timer for the packet; deleting the packet
on the basis of a notification that a packet identical with
the packet hzs arrived at the mobile station; or, on the
lb basis of a netification of identification information for
specifying a packet to be deleted, deleting the packet
corresponding to the identification informztion. This
can facilitate the process of deleting thes packet under
storage at the base stations.
15 In this case, desirably, when the first base station
- notifies the second base station of the idemtification
informeticn for specifying the packet fo be deleted, the
first bese station employs one or a combination of two or
more methods selected from a first method of providing a
20 notification of the identification informaticn every time
a pecket 1s deleted, a second method of providing a
notifiéation of ldentification information of a packet
deleted last in a predetermined Time, and a third method
of, upon deletion 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 nobile station. In the data |link transm ssion control nethod 15
according to the present invention, desirably, when the second base station

receives a requestfriongt H&2kobit & kst GBI RBAMLESH The Coedd basdhstcht i on

shoul d be excluded from packet-delivered base stations, the second base
station del®egr €hEIpaekefec HEE SEddT eisserhn t bChhedpsBirla®lan sthar ddeaunder
storage at the second base station. In this configuration, the base station
excl uded frohrshebapsgclaiatdediveees Wase st acdorstdef eelesthhe pdcket copy
addressed to the nobile station under storage, whereby unnecessary packets
can be qui ckiytdbscahdédz The Second 125 basesktal dohemdy sbgnartreahged to
receive the request for the exclusion fromthe nobile station, directly from
the 532 nobi Imeskatidnlorevied thed iatsttbase that Fonstl haske sdattadn nk
transm ssion control nethod according to the present invention, desirably,
when the frizls¢sbase staty onpit hahsecarmichase stcatdrgrgnioed bobly ofth® t hese
receive and store a packet addressed to the nobile
identification information under storage at the first
base station, and delivers the packet copy to the new base
station. This permits the new base station to acguire the
10 packet with the identification information stored at the
first ©base station and thus to operate as a
packet-delivered base station according to the request
from the mcbhile station.
In the data link transmission centrol method
15 according to the present invention, desirably, when the
second base station recelves a request from the mobile
station that the second base station should be excluded
from packet-delivered base stztions, 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 czn be quickly discarded. The second

25 base station may be arranged to 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 packer..
Nanmely, not only the first base station, but also the second base station
store the packet addressed to the nobile station and the base 15 stations

send the notPPiést SER tECTstUT afe? of NEhELpaskeRse ¢ %ael $dbi | e station
whereby the transnission of the packet to the nobile station is inplenented
from one base sthbiorN8el@etad ahdXr eFERBERHSES OLr aFERLE Ohe IS by the
nobile station. 20 in this case, desirably, when the first base station, the
second base2SEAERSAS &P bch PeTe s & Feriet vent heesfFaRsyi ssbem dguest from
the nobile station while storing a plurality of gackets addressed to the
mobi |l e stafibhlt PREebh&SE tStoat| tyessm tbahe packers t @1t betds afobil e
station and notify the nobile station of storagg of the plurality of packets
addressed tbhehe hebrlege 3RAsFAPFEN2 FhFEefakesTes sfehdichltast sordtlisf y t he
mobil e station of storage of packets together and thereby reduce the |oad
of the noti$kehtPon prodesse Hort exanplanc & nedaddiosbl @ edbediemamte i s such
that the nobile station is 5 notified of existence of subsequent packets to a
packet of the packet to the mobile station; after receptiocn of
the notification, the mobile station selects one base
station out of the base stations having provided the
10 notification and lssues a request for transmission of the
packet to the base station; and the base station receiving
the recuest transmits the packect. Namely, not only the
first base station, but also the second base staticon store
the packet azddressed to the mebile station and the base
15 stations send the notificaticon of storage of the packet
to the moblle station, whereby the transmission of the
packet to the mebile station is implemented from one base
station selected and requested to transmit the packet by
the mobile station.
20 ' In this casge, desirably, when the first base station,
the second base station, or both of these receive the
transmission request Zrom the mobile station while

storing a plurality of packets addressed to the mobile

station, the base stations transmit the packets to the

V]
&

mobile station and notify the mobile station of storage

of the plurality of packets addressed to the mobile



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 transm ssion of a packet addressed to the nobile 15 station itself and

i dentificat$boatinher nethbh vekeke 14 i Fetspacketcofnat 1 fanshiet medbiold ect. In
this method, the comunication is interrupted with the old base station

bef ore t he ghahjenand 3therpackef st Ssigetieomndd mevwebbaseligtat i on
after the change to the nobile station is 20 restarted fromthe packet
correspondi tiget dole of dehei hicdathiare ti idror pabensof ther f Exstnpjacket of the
transmtted object according to the request fromthe nobile station, whereby
the ol d basecstativebleanmbedismodat hsysohangedt ttth¢ heonelwe balset sémation desi red
to 25 transmt the packet addressed to the nobile station. |In the data |ink
trarfsm ssi amo coffedl offeeldd t 3k caccordilnge et hepprésent tionvemackst
desirably, the nobile station nmeasures receiving qualities of signals
transm tt edtfaoamatpkdr At ohyclod bhasesshatioansn tthe pivyvbe clstatditam sel ect s a
first base station desired to transmt 5 a packet addressed to the nobile
station itself, baEsedlom datz link transmission control method

according to the present invention, desirably, when the
mcbhile station changes a base station desired to transmit
10 & packet addressed to the mobile station itself, the
mobile station notifies an original base station before
thé change of discontinuation of subsequent transmission
and sends to a new base station after the change, a reguest
for transmission of a packet addressed to the mobile
15 station itself and identification informatiocn of the
Iirst packet of & transmitted ocbject. In this method, the
communication is interrupted with the old base station
before the change and the packet transmission from the new
base station!éfter the change to the mobile station is
20 restarted from the packet corresponding to  the
identification information of the first packet of the
fransmitted object according to the reguest from the .
mobile station, whereby the ¢ld base station can be
smoothly changed to the new base station desired to

25 transmit the packet zddressed to the mobile station.

In the desta link tramsmission 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 sel ected- 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 good condition. 15 =n the data_ |ink transm ssion control method
accordi ng t ¢ades Presdnt thavRReFORL He%eRabPy, dhelinsbillve theat¢lhlereasures
receiving qualities of signals transmtted froma plurality of base
stations, tBEaEEEIN e NERATHT seFEERI VAT r sEUBASE 1stSat | BA desigralso
transmt 20 a packet addressed to the nobile station itself, based on the
recei vi ng qialansings: et fivieen sespectilvé Yoasebasats oasionshethebidlei ke ati on
notifies the first base station thus selected, of the receiving qualities
for the respéetiiver shdsetst at ifonrst based sérrttihe rdcelvédgtquatdtsest for t he
25 respective base stations, the first base station determ nes for each of
t he bt her basepaskati andrabeclketcathg8bupacketstat bendetivéfedvésomdahe fir st
base station is to be transnmtted to the nobile station; and the first base
st ation provihdeserastingt gons 1bfietr Ansnt ssimors ppet avedne sbasert ot he resul t
of the determination, to the other base 5 stations. This permts the other
base stationsd ghe mobile station sends a request for transmission

of the packet addresgsed to the mcbile station itself, to

the first base station thus selected. This makes it

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

15 ~In the daltaz 1link transmission control method
according to the present inventicn, desirably, the mobile
station measures recelving gualities of signzls
transmitted from a plurality of base stations, the mobile
station selects a first base station desired to transmit

20 a packet addressed to the mobile station itself, based on
the receiving qualities for the respective base stations;
the mobile station notifies the first base station thus
selected, of the receiving qualities for the respective
base stations; based on the receiving gualities for the

25 respective base stations, the first base station

determines for each of the other base stations whether a




properly performthe transm ssion operation or transn ssion avoi dance
operation in accordance with the operation instructions to each of the other
base stations according to the result of the determ nation based on the 10
receiving qualities for the respective base stations. _n the data link
transm ssion control nethod according to the present invention, desirably,
when the nobile station receives identical packets fromrespective base
stations, the nobile station perfornms diversity 15 reception of the packets,
whi ch can ehhakeé thebfredelvuivRFecqualan yhe Fitlfe duse 1Skt 1emnswritssi on
control nethod according to the present invention, desirably, the nobile
station neaBarksazraséitedy tquahiet pesidfe sitghdlad 2nd divhitiest fraom a
plurality of base stations; and, based on the receiving qualities for the

respective pastiost arpyasies Hastobideisnat pbdnt prnendls sbase oPeatdtdensends a
request for a transition of a comunication state to a base station desired
to make thebtsadsin itbie bésthé @5 tdomdghiegatinot istat d hhe abbthdrase
communi cation state. In this case, the nobile station issues a transition
request 36stariantransifttiioh petrondrs appreopeiate communicaibrnst dce
according to a tine-average receiving quality, whereby the base station can
be transitibpnederhtvo therfppropritace topnunicatiicon stoatee 216 Mesi cably, the
comuni cation states conprise: a
transmission aveidance operation in accordance with the
operation instructions to each of the other base stations
accofding to the result of the determination based on the
10 receiving gqualities for the respective base stations.

In the data link transmission control method
according te the present invention, desirably, when the
mobile stetion 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 recelving qualities of signhals

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

25 communication state into another communicabtion state. In

this case, the mebile station issues a transition request
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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
t he packet and in which the packet acconpanied by the identification
information can be transmtted to the nobile station; a third state in which
a packet addressed to the nobile station is provided with identification
information for specifying the packet, a copy is node from 15 the packet
acconpani edf®y a Hedehtithcattorah Mrnyepioale c¢henpaéketicopytesedel i vered,
and the packet acconpanied by the identification informtion can be
transmttedcemddingf sor th sikg eV arafe checkd ideketabpyyi swhecebyed from a
base station working in the third state and in which the 20 packet copy can
be transm ttled has e Isd atobin et i onansEgickerdong o thet Appdaraikirk

transm ssion control nethod of the present invention, desirably, a first
base st atiaommengapstuliatesttEie.i dentification information and the packets
that are delivered, records the total value 25 of the length of the
ideritification irMfosimébon, aridhe heomhength tofort het dekbvererh packet 2 whi ch
expresses the-length 37 of the encapsul ated packet obtained by

encapsul at ifog st stathe dreaderchhimeach lent dpsad st bsls packeecepndodelisver s t hese
encapsul at ed packets, and, in cases where the length obtained by subtracting
t he | engt h afriihed headere ofr tthenb tarcapbullat ed apdcket af senctidestengt h of the

encapsul at ed -
in which a packet addressed to the mobile station is

provided with identification information for specifying
lb the packet and in which the packet accompanied by the
identification information can be transmitted to the
mobile station; a third state in which a packet addressed
to the mobile station is provided with identification
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 from
a base station working in the third state and in which the

20 packet copy can be transmitted to the mokile station.
Furthermore, 1n the data link transmission controi
method of the present invention, desirably, 2 first base
station encapsulates the ldentification informztion and
the packets that are delivered, records the total 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, se that
control can be smoothly perfornmed on the basis of the 15 identification
i nf or mat i onoTi Abiedencakisy ) ated ind@itt orb ssoeidl dt e wiatsthet Loabove- st at ed
data link transm ssion control can also be captured as the invention of the
nmobi | e commbhiechekdrT & Stamts edesersbat e iranksSi nead tdelivehsi catseédea is 20
common to the invention of these, the operation and effect are substantially
the sane. Specisfhiscaldtygdt pechelid,e goanunircatesrssydtene othet heepgEsent
invention is a nobile comuni cation system conprising a nobile station and a
plurality obbbasee2b st atiloisa antngobhiegleed tiho gie-tfloy rheader of the
transm ssion/reception of information through a packet 38 and. perform data
l'i nk5t r ansnessizgs wCattad|lpoanpt | STog thet dealgitt repadie reequastu topdd ol ,
wherein each the base station conprises: copying neans for slaking a copy of
packet in whechedatdenitatf i tat renordbor nat itdne speetltyi nd tthe Sigacketetias been
added to packet addressed to the nobile
encapsulated packet 1s not egual to the length of the
delivered packet that is recorded in the header of the
delivered packet, Jjudges that the encapsulated packets
10 are constructed containing identification Iinformaztion.
In this case, it can be reliably judged in the base stalion
whether or not an encapsulated packet that has been
delivered contains identification information,. so that
contrel can be smocthly performed on the basis of the
15 identification information.

Incidentally, the invention associated with the.
above-stated data link transmission control can zlso be
captured as the invention of the mobile communication
systems described below. Since the technical idea is

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

Specifically, the mobile communicaticn system of
the present invention 1s a mobile communicatlion system
comprising a mobille station and a plurality of base

25 stations and configured to perform

transmission/reception of informaticn 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
del i vered packet to the nobile station. Nanely, a nobile conmmunication system
according to the present invention is a nobile comrunication system 15
conprising a nobile station and a plurality of base stations and configured
to perform a¥hnBe58FEn/dedcept 18K S ATHTOFhR: Pon CORrdRdh @opREKELNTand
performdata |ink transm ssion control conprisin automati c repeat request
control , whérdignaakh ¥aRehASsE=Z0 esttatg Bh cohpr i e i &RaH itdat bafe
information adding neans for adding to a packet addressed to the nobile
station, idémdtficat FoRPrAREETatdGY by Bpedist ity BAEINFacketoPopfi ng neans
for making a copy of the packet acconpanied by the identification
i nf or mat i onpazGadelfinvieli gl demsiforadébrnverfngmnelé opaskeridapya bhanot her
base station; storing nmeans for storing the packet 39 acconpani ed by the
i denfi i cat bewiaif dramthe arddne baspaceat fcirsfsdad ounte mobatket
delivered from another base station; and transmtting nmeans for transmtting
the packet sdedompanided yet hes inent ¢ f ientdohi vafongathenreckes theydel i vered
packet to the nobile station.

to ancther base station; storing means for storing the

packet accompanied by the identification information at

The base station of its own or a packet delivered from

10 another base station; and transmitting means for
transmitting the packet accompaniedkufthe identification
information or the delivered packet to the mobile station.

Namely, a mobile communicatlion system according to

the present invention is z mobile communication system

15 comprising a mobile station and a plurality of base
stations and cenfigured - to perform
transmission/reception of information through a packet

and perform data link transmission control comprising
automatic repeat request control, wherein each the base

20 station comprises: l1dentification informaticon adding
means for adding to a packet addressed to the mobile
station, identification information for specifying the

packet; copying means for making a copy of the packet
accompanied by the identification information;

25 delivering means for delivering the;packet,copy to another

base station; storing means for storing the packet



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 means. 10 In this nethod, desirably, the
base station further conprises: deleted packet notifying neans for notifying
anot her base station of the identification information of the packet to be
del eted, by either one nethod or a conbination of two or nore nethods
selected froma first 15 nethod of, every time the base station deletes a
packet, providing a notificatign of the identification_ informtion of the
del et ed pac?EFPngggﬁéﬁgéyhﬁﬁﬁoﬂg%?“lﬁﬁSQF&PﬁngfHSFFﬂﬂéﬁ%P&ntBF ase
identification information of a packet deleted |last in a predeterm ned tine,
and a thirdsﬁﬁiﬁéFhBEEBFF %ﬁ%ﬁ”ﬂ§1EFFgﬁtdgeglEBEEﬁf#Eoﬁa%ﬂthﬁéf%ﬁﬁﬁned
based on a predetermned rule, providing a notification of identification

i nf or mat i on>6f ERE pagket .LIF Thet hbhf| &GdhhuhPEat BR8P EEM % ng to
the present invention, desirahly, the base station further 25 conprises:
packet r et r BASHS i35G WRATE §BrLY ubdh Fetepiforasdiod Aedurediatpn or

retransm ssion of .a packet from cO the nobile station, retransmtting the
packet in rBBBofse 1 tF dherehtest® FRSt ROLADIS 1S5 &ohviini cati on system
according to the _present invention, desirably, the base station further 5
conprises st or agelRoth g Med e Re oL QRjoP Tt s¥SHadACERFAING to the

present invention, desirably, the base station further
comprises; deleting means for deleting the packet stored
by the storing means.

iﬁ In this method, desirably, the base station further
comprises: deleted packet notifying means for notifying
another base station of the identificaticn information of
the paéket to be deleted, by either ‘one method or a

combination of twe or more methods selected from a first

et
n

method of, every time the base station deletes a packet,
providing a notification of the identification
information of the deleted packet, a second methed of
providing a notification of identification infermation of
z packet deleted last in a predetermined time, and a third
20 method of, upon déletion.of a specific packet determined
based on a predetermined rule, providing a notification

of identification information of the packet.
In the mobile communication.systentaccording te 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
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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 for sending a request for transm ssion of |S the packet to the base
station selected In_this stem desirahly, the base station further

conpri ses: Egﬁi?PgéﬁﬁoﬁLégﬁPFOIrﬁgEHQSB@rIdFHi%&eéﬁéﬁieéoﬁFr%?sE%%ﬁ? when
receiving a ,transm ssion request from the nobile station while storing a
plurality oFopéﬂaﬂ%FQRﬁ%Bdressed to the nobile station, the notification
control means nmakes the transmtting, nmeans transmt the packets to the
mobi | e station and"naR8siehel st oPHHEHGETAPINGY SkEENECsRKRAIAMEPI i ati on of
storage of the plurality of packets addressed to the nohile station,
thereto. 25PFAStHRE rgbi$Rt E8FmuREsatiadn Sy siledn Beesr ditid 8 therthesent

i nvention, desirably, the nobile station further 4i conprises: change
occasi on nofPPYIRG STeans TGS Mavdn YR TR8BiS €05t atPBR tHePgESCR Hede station
desired to transmt a packet_ addressed to_the npbile station itself, to
anot her bas&t&Eadicor T séndidghal nGEKSSTbnter Bisyi EeBALEn R BrPTof

subseqt,ent transm ssion to the
sending a notification of the storage of the packet to the

mobile station; the transmitting means transmits the

packet to the mobile station in response to a reguest from
‘lU the mobile station; and the mobile station further

comprises: selectling means for, upon reception of the

notification, selecting one base sitation out of base

stations sending the notification; and transmission

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

In this system, desirably, the base station further
comprises: notificaticn contrel means performing such
control that, when receiving a transmission request from
the mobile station while storing a plurality of packets

20 zddressed to the moblle 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 storage of the plurality of
packets addressed to the mobile station, thereto.

25 | In the moblle communication system according to the

present invention, desirably, the mobile station further



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 plurality of base 15 stations; selecting neans for selecting a first

base stati®ATHESSEEd FEAPEENSFE SA Padlest: Dfdre s E of he "obillee st ati on
of its own, based on the receiving qualities for the respective base
stations; aRCLLPaRsATSSPORIFREEESTE IR Fredhist F o dhHTRg ' reqiedti T or 20
transm ssi on of a packet addressed to the npbile station of its own to the
first base 3t &IDHF seREErEFsq%h the i POLEdmuAT ehticon syseém addording to
the present invention, desirably, the nobile station further conprises:
measuri ng neRRsLeEr Aeasturi A§atéesivi meRSlagal it i 50 bf T8EgRaPs tcdnsmitt ed
froq]a plurality of base stations; selecting nmeans for selecting a first
base® 42 st@tfeAndésirddoro tyanshitbsadpatiet Tadressedien the ol | e
station of its own, based on the receiving qualities for the respective base
stations; ahElgeteilvPage rlley bwtiryithy arBangef epdnethfiynagte A& irst base
5 station selected of the receiving qualities for the
new base station after the change, 2z request for
transmission of a packet addressed te the mobile station
of its own and ildentification informaticon of the first
iO racket of a transmitted object.
In the mobile communication system according to the

present invention, desirably, the mobile station further

comprises: measuring means Ifor measuring receiving

qualities of signals transmitted from a plurality of base
15 stations; selecting means for selecting a first base

station desired to transmit a packet addressed to the

mobile station of 1ts own, based on the receiving

qualities for the fespective base stations; and

transmission regquesting means for sending a request for
20 transmission of a packet addressed to the moblile station

of 1ts own to the first base station selected.

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

25 qualities of signals transmitted from a plurality of base

stations; selecting means for selecting a first base
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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 neans for providing instructions of

transm ssion operation based on to result of the. 15 determination, to the

ot her base tions. .ln.th bi muni_cati on system according,. to the
present i nv%naaitolno,n d%%i’%géﬁﬁy,@ot h%ej?‘?r% T're st %ﬁ‘%ﬁe u??ﬁé:rebsceodrrp‘r(i) SR’

espect i ve ECH Xt acTGrer™ 26 porror AR di §aPSLt yOfecehts ohtaf Tha® packet .
dosi rably, (8 TO0 10 2tat [ ant FOPEREr < Bpr SeeT - RESeur T T TRShETTor
bace 25 ‘ot abiarie: KeBPbF 6 {ABarEeToF e Mi- L QU0PE o 8bgdEn PaRFch
co nication state each base station is out_of a 43 plurality of
pr ed8t er ni n&d &ﬁﬁmfégﬁcgﬁdgt S%est,h%a§§d:e_d’n"_’“f%eqfl§ Vi 404l i thes for the
Foquest Tor ARSI I B4 B Sk oA Gt or et APESt & 4 D4h ST 5
desired to rc!%llsn%rtihseest:r ac{"es’éérirg{]n%tlgtqua%gm%%rfi,c%. ie%n tsr}eatbease station
of i1ts own 1s selected as the first base station,
determining for each of other base stations whether a
10 packet to be delivered from the base station of its own
is to be transmitted to the mobile station, based on the
recelving gualities for the respective base stations; and
instructing means Tfor providing instructions of
transmission operation baéed on the result of the
15 determination, to the other base stations.

In the mobille communication system according ko 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 of the packets.

In the mobile communication system according to the
present invention, desirably, the mobile station further
comprisesg: measuring means for measuring recelving
gqualilties of signzals transmitted from a pluralitfy of base

25 stations; decisicn means for making a decision about in

which commihicatlon state each base statien is out of a
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into another state, based on the result of the decision. 1In 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 cut to
or fromthe nobile station; a second state in which a packet addressed to the
nmobile station is provided with identification information For specifying
t he packet and in which the packet acconpanied by the identification
information can be transmtted to the 15 nobile station; a third state in
whi ch a packétraddressédradetadeninbil eomtati ontilonpsouitded masad on
identification information for specifying the packet, a copy is made from
t he packet abeanpamietnbyqihblidentidr ddte orspdor et itse stthe ipecdcet copy i s
delivered, and the packet acconpanied 20 by the identification information
can he transniltsedteandanaitoont hestiatse meands dot rerphicketa cepyudasst recei ved
from a base station working in the third state and in which the packet copy
can be transartd edzahe itthe noli & e cstratri e ¢ Fom tdies portey aibn ¢ de rakiidre
comuni cation system of 25 the present invention, desirably, the delivering
means conpdeseredcapsudlat itiye meanss ftororercdapdy abingntihe t idd isderttd fi cati on
information and the packets that are delivered, encapsul ated packet
delivering imaasafiotheresortdengbhbed ehaktheakeenaft tife thendkl igf onhe
identification information and the I ength of the packet 5 that is delivered,
whi ch expresses the |lehgsh efstke, desirably, the plurality of
predetermined communication states comprise: =z first
state in which no packet transmissicon/reception 1is
10 carried out to or from the mobile station; a second state
in which a2 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 transmitted to the
15 mobile 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 Irom
the packet accompanied by the identification,information,
the packet copy 1s delivered, and the packet accompanied
20 by the identificaticon information can be transnmitted; and
a fourth state in which the packet copy is received from
a base station working in the third state and in which the
packei copy can be transmitted to the mobile station.
Furthermore, in the mobile communication system of

25 the present invention, desirably, the delivering means

comprise encapsulating means for encapsulating the
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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 n i cases where the
| engt h obtai ned by subtracting the I ength of the header of the encapsul ated
packet fromthe |length of the encapsul ated packet that is recorded in the
header of the delivered encapsul ated packet is not equal to the length 15 of
t he deliverkdepatketathan i $NFecBedd@n n2hHe headevraofetshehvad | werced packet .
I ncidentally, the essence of the invention associated with the above-stated
data |ima tdahsneseion cBoAPFuladrd nbBicke tcofmidiveatingh §\esthems foan al so be
20 captured as the invention of the base stations and nobile stations
descri bed betowdSigcethke tledhal carzidea P ddrmonlengthe bhvembieon of
t hese, 'the operation and effect are substantially the sane. Specifically,
t he base stialémni Hicéheopr ésdutrma2s amvent itdme | seAgbhsefsthti pagkedget her
with a nobile station, naking up a nobile comunication system 45
conf3 gur ed ttepeifordnliramsead ssiwbn/ateceppironsefs iné olmatitdn ¢hir thgh a packet
and performdata link transm ssion control conprising automatic repeat
request caoTicadsuldeedopaakabnmibhiecatidorsysteppeoiprtiisimng anbthkural ity of
base stations, the base station conprising:
header of each encapsulated packet, and delivering these
encapsulated packets, and construction judging means that
judge that the encapsulated packets are constructed
10 containing identification information in cases where the
length obtained by subtracting the length of the header
of the encapsulated packet £from the length of the
encapsulated packet that is recorded in the header of the
delivered encapsulated packet 1s not equal to the lenygth
15 of the delivered packel that is recorded in the header of
the delivered packet.
Incidentally, the essence of the invention
associated with the above-stated data link transmission-
control and mobile communication systems can also be
20 captured as the invention of the base stations and mobile
stations described below. Since the technical idea 1is
common to the invention of these, the operation and effect
are substantially the same.
Specifically, the base station of the present
25 invention is A base station, together with a mobile

station, making up 2a mobile communication system



copying neans for making a copy of packet in which identification

i nformation 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 transmtting
the stored packets to the nobile station. 15 Nanely, a base station

accor di ng t&theIpFedent L0 nvBRETOAT s & TARsE kEE 9t PBAT SCEFEtE wetth a nobi | e
station, mekinc up a nobjle communication system configured to perform
transni ssi o FeeRptL6R of NTPHEBr nat iIRACKEhr ciith P PckBt &+ hedflddm dat a
link 20 transm ssion _control conprising automatic repeal request control,
the nobi | e Conmiii€af PBNCRYSTem eORBEILSiLAY avtpmaitdld ryprefthasavssit i ons, the
base station conprising: identification information adding nmeans for adding
to a packetomligeessddra gueinkl AobPrEWiatd ohoni g¥attier ca®hBhl 25nEnfor mat i on
for specifying the packet; copying nmeans for making a copy of the packet
accénpani e byrahety4ef ikrst Tt ¢0A, i hh@rlnﬁﬁEoﬁtagépnv@pmﬁglﬁéa@s for
delivering the packet copy to another base station; storing neans for
storing thegacket &EGrpaiirdd BFKing 2 dewdy i edt iBackatorimt WOACAt the base

station of its own 5 and a packet delivered from another base station; and
identification information specifying the packet has been

added *to packet addressed teo Lhe mobile station:
delivering means for deiivering the packet copy to another

10 base station; storing means for storing -the packet
accompanied by the identification information at the base -
station of its own and 2 packet delivered from another base
station; and transmitting means for transmitting the
stored packets to the mobile station.

15 Namely, a base station according toc the present
invention is & base station, together with a mckile.
station, making up a mcbile communication system
configured  to perform transmission/reception of
information through a packet and perform data link

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

Z5 information for specifying the packet; copying means for

making a copy of the packet 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
nobil 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 of idento@acasivhe fipfrrphade Gtati oglidetwymg ni nedng . dagh of
other base stations whether a packet to be delivered from the base station
of its own dslivebangraisd Peskdto chey nbbi lanstlaer omadmsed agr arhie
receiving qualities for the 20 respective base stations; and instructing
means for $rovidgngeinst foct sdng iofg trlangme skt dnzopemaendrechisedhen the
result of the determ nation, to the other base stations. Furthernore, in the
base stati adefiti hecptésenini@bmamient aanthdesasabiyatibe dBlivemniwag nmeans
conprise encapsul ating neans for. encapsulating the identification 47
i nf dr mat i oreadidat bePadkedsl it hatedr €med | eveder &rcapsut at bdnpacket
delivering nmeans for recording the total value of the length of the
i denti fi catioansnnf bingtnemnantb t e dresigt bt dhgt tiee paoketd thatkass del | vered, 5
whi ch expresses the |l ength of the encapsul at ed packet
the mobile station.
In this case, desirably, the base station is
configured to further comprise: determining means for,
10 when the mobile station configured toc select a first base
station desired teo transmit a packet addressed to the
mobile station, based on receiving qualities of signals
Transmitted from a2 plurality of base statiocns, and notify
the first base staticn of the receiving gualities for the -
15 respective base stations, selects the base staticn of its
own as the first base station, determining for each of
other base stations whether a packet to be delivered from
the base station of its own 1s to be transmitted to the
mobile station, based on the receiving qualities for the
20 respective base stations; &and instructing means for
providing instructions of transmission operation based on
the result of the determination, to the other base
stations.
Furthermore, in the base station of the present

25 invention, desirably, tThe delivering means comprise

encapsulating means for encapsulating the identification
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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 | ength obtained by subtracting
the length of the header of the encapsul ated packet fromthe |length of the
encapsul ated packet that is recorded in the header of the delivered
encapsul at ed packet is not equal to the length of the delivered packet that
i s recorded inf orhies tHeader anfl t Héie debhvepEd pddiast . Arepbidel Statedn
according to the present invention is a nobile station, together with a
plurality ofnagsulstiatd gpackaikided lomra rmplnd &n € ofnunirestd il sy stiee 20
configured to performtransni ssion/reception of information through a packet
and perfor medatza | ived ud r anSm $dieon leontirtol cbnpthei ng deuttantd ot r@peat
request control, the nobile station conprising: nmeasuring neans for
measuri ng reediownyd iguakntd eheof estghal § threapamkettedh2s f¢ avla piredl ity of
base stations; selecting neans for selecting a first base station desired to
tranSmt a w&8 dhacketr addeessed tloendieh noli lthestatcopsallaites ouckdtased on
the receiving qualities for the respective base stations; and transm ssion
request neapdthdmesendiyng encaeguestiéor tiansuhesi orzafert heopacdkath addr essed
to the nobile station of its own to the first base station

encapsulated packet, zand delivering these encapsulated

packeis, and construction judging means that judge that
the encapsulated packets are constructed containing
10 identification information in cases where the length
obtained by subtracting the length of the header of the
encapsulated packet from the length of the encapsulated
packet that is recorded in the header of the delivered

encapsulated packet 1s not egual to the length of the

et
m

5 - delivered packet that is recorded in the headexr of the
delivered packel.

A mobile station according to the present invention
is & mobile station, together with a plurality of basze
stations, making up a mobile communication system

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

25 from a plurality of base statilons; selecting means for

selecting a first base station desired to tTransmit a
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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 plurality of base stations having a function of determ ning for each
of ot her bapec&edt rdus agretdhdro &hepackestle ¢ et teh i wErEds feom thesdase
station of its ow, is to be transmitted to the nobile station, based on the
recei ving qoal i thes fercihieéngesgeel ivecbaséost athions;esmelc20vpr ovagé ng
instructions of transm ssion operation based on the result of the
det er mi nat i enattiontshe aotdher rbaseisstian orsjuset evéing Meansdotisel &cting a
first base station desired to transmt a packet addressed to the nobile
stati.on of reysegwn fohasedrynthel onecéi vthagp2bkegttakiddressdod tdetiiespecti ve
base stations; and receiving quality notifying means for notifying the first
base5 49 statbanesedtectedn off t hésrenei vibg gual iftiires fboaskhest gespecti ve
base stations. Another nobile station according to the present invention is
a nobil e statiieatedogether with a plurality 5 of base stations, nmaking up a
nobi | e conmuni cati on system
Another mobile station according to the present
invention 1s a mobile station, together with a plurality
of base stations, making up a mobile communication svstem
10 configured to perform transmission/reception of
information through a packet and perform data link
transmission control comprising automatic repeat reguest
control, the mobile station comprising: measuring means
for measuring receiving gualities of signals transmitted -
15 from a plurality of base stations having & 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 statien, based on the
receiving qualities for the respective base stations, and
20 providing instructions of transmission operation based on
the result of the determination, to the other base
stations; selecting means Ifor selecting a ZIfirst base
station desired to transmit a packet addressed to the
mobile station of 1ts own, kased 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: neasuring nmeans 10 for
measuring receiving qualities of signals transmtted froma plurality of
base stations; decision nmeans for meking a decision about in which
communi cation state each base station is cut of a plurality of predeterm ned
comuni cation states, based on the receiving qualities 15 for the respective
base st ati oss;atah ssaflectteansi ¢fonhea equesi virrgnsial 1 seadi Mpra tequest for
a transition of a communication state to a base station desired to make the
transition afeddeicomnineeat soatdpatse i nto another state, based on the
result of the decision. 2C In this case, desirably, the plurality of
predet erm ned conmmwitdadd onobtdtes tcomun Seccaridinst tst athe iprabeéch no
packet transm ssion/reception is carried out to or fromthe nobile station;
a second st dr&eritn whiich sampacked saddriesseddp=tiher mbithes Sationite 25
provided with identification information for specifying the packet and in
whi ch the pagketsacsoapasned hyktihe upls intentid iccaimomn ¢ ot 0oAes y ohetan be
transmtted to the nobile station; a third state in which a packet addressed
to the nobi kerstiahig i s {ps ovigedratrah | deahkhiieaticary rdddof tadi ono f or
speci fying the packet, a copy is nmade from5 the packet acconpanied by the
identificatiigifdmfarimmti athrough 2 packet and perform data link
transmission control comprising automatic repeat request
control, the mobile station comprising: measuring means
i0 for measuring receiving qualities of signals transmitted
from a plurality of base stations; decision means for
making a decision about in which communication state each
base station is out of a plurality of predetermined
communication states, based on the receiving gqualities
15 for the respective base staticns; and state transition
request means for sending a reguest for z transition of
a communication stzte to a base station desired to make
the transition of the communication state into another
state, based on the result of the decision.
20 In this case, desirably, ~ the plurality of
predetermined communication states comprise: a first
state 1n which no packet transmission/reception 1is
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 infeormation for specifying

the packet and in which the packet accompanied by the



the packet copy is delivered, and the packet acconpani ed 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
fromrespective base stations, performng diversity reception of the 15
packets. |né&icdertaflgatipe mihimahl asss@ratkd WitdnshettiaBove stheéed nobil e
stations can also be described as nobile station control progranms to be
execut ed by T@bidemmttadriafourit &8¢ sha bl hicht farsckahi zfdneEEeBe 20
descri bed bel ow. Nanely, a nobile station control programaccording to the
present invémt ioreizohidebidteatsiani o cumvigied proghamdan bef bxativrd by a
conputer nounted on a nobile station, together with a plurality of base
stati ons, 25 nfakimatigpe £owbplee idonmmitéat penksyst emaunfisguree foomper form
transm ssion/reception of information through a 51 packet and perform data
| i nk5t ransnitédsi packeitt ot ompenmpeidsh ngt s tioteatt icf repeadn rigglmstacom r ol , as
shown in Fig, 3, the conputer being configured to execute: a neasuring step
S441 of neasie pgakedeicving iguaeiltives i, Srsi griad aalanismddanbdndada
plurality of base stations; a

by the identification information can be transmitted: and

a fourth state in which the packet copy 1s received from

a2 base station working in the third state and in which the

10 packet copy can be transmitted to the mobile station.
The above-stated each mobile station is desirably

configured to further comprise diversity reception means

for, upon reception of identical packets from respective

base stations, performing diversity reception of the-

15 packets.
Incidentally, the invention assgocliated with  the

above-stated mebile stations can alsc be described as

mobile station control programs to be execguted by. a

computer mounted on the mobile stations, which will be

20 described below.

Namely, a mobile station control program according
to the present invention i1s a mobile station control
program to be executed by a computer mounted on a mobile
station, together with a plurzlity of base stations,

25 making up 2 mobile communication system configured to

perform transmission/reception of information through a



selecting step S442 of selecting a first base station desired to transmt a
packet addressed to the nobile station of its own, based on the receiving
qualities for the respective base stations; and a transm ssion request 10
step 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
nobil e station control program 15 to be executed by a conputer incur-Led on

a nobile stati-prt teget hegfewmidma @htaal 1§xxof thasenstatians,cdmkidiy up a
nobi | e conmuni cati on system configured to perform transm ssion/reception of

i nformati onchREEYAN ray RaGkeiat ARG Desf e ddad x| & &kt b ansas ssh Oy cant r ol
conprising 20 automatic repeat reguest control, as shown in Fig. 4, the

conputer begag copfi Q;WeechﬁFﬁ%%%UtEéiﬁo”%%ﬁiigﬂQréHeI%O 5424 -0f cTBasUr i ng
receiving qualities of signals transmfted froma plurality of base stations

having a- fygeti,on.of Sdsterdy ni nge faca eachyof cother hasenstiatians 25 whet her

a packet to elive fromthe base statfon o S own is to be

tran§rﬁttedsggngﬁg mobi L6, istatd %orpadseaglalil%m the yeceiMing qualities for

the respecti ase 'stations, and providing instructions of transm ssion

operation bééﬁec%&n;qhesfgubmf dhes del ef i pat ;L0 %Qge Qihar; hase
stations; a selecting step S452 of selecting™ a first base station desired
to transmtyaspackely transmit a packet addressed to the mobile
station of its own, based on the receiving qualities for
the respective base stations; and a transmission request
10 step S443 of sending a request for transmission of the
packet addressed to the mobile station of its own to the
first base station selected.
Another mobile station control program according to
the present invention is a mobile station control program
15 to be executed by 2 computer mounted on a mebile station,
together with a plurality of base stations, making up =z
mobile communication system configured io perform
transmission/reception of information through a packet .
and perform data link transmission control comprising
20 automatic repeat regquest control, as shown in Fig: 4, the
computer being configured to eXecute: a measuring step
S451 of measuring receiving gualities of signals
transmitted fiom 2 plurality of base staztions having a
function of determining for each of other base stations

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

its oWwn is to be transmitted to the moblle station, based
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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 _D 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 nmounted on a nobile station,
together with a plurality of base stations, making up a 15 nobile

comuni cati on sysd emLonfgus ednto peror motr ansni s Qn/deGept i of
information through a packet™ and performdata I'ink transm ssion control
conpri sing sauf poRLI C JepedlrJequesd Qi Qlet 8Snshoyn 1RaFigs 3sdhe
conput er being configured to execute; a neasuring step 20 S461 of measuring
receiving qualities,of,signgl $pd reasaitLedff pratigy, b&%e
stations; a dec%ggoﬁ %tep 5462 o naEan a %eggﬁﬁ%ﬁ&ab%ut&¥nq%%ic

coi r nuni cat st e . statd.on, dss; out a ural i f. s
predeterniﬁ%@g%oéﬁ%%?cggggﬁgzggtgéf 'ggggugﬁ_igéPhé4§gcé?vF%éegﬁar¥%ies f or
the éespeCt%Vﬁib&S@ $Ald ONSsyt f %ééﬂ‘é&“?&‘ HEQUES; St ep gﬂ@%&f sendi ng
a request 3 for a transition of a comunication state to a base station
desived Lo Jmke.Lheat£anshLiopsol o be.compunication, 3l ate Jntg agat her

state, based on the resu e deci si on. nput er-rea abl e fecordi ng nedi a
according to. Lhe,; 2 PLeSENt s LAVENL LML & GNAL AGL g1 284 .0 sTHAL, glfher one of
a receiving quality notlifying step S453 of notifying the
first base station selected, of the receiving qualities

10 for the respecltive base stations.
Another mobile station contrel 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 statlons, making up a

N

1=

mobile communication system configured te perform
transmission/reception of information through a packet
and perform data link transmission control comprising
automatic repeat request control, as shown in Fig. 5, the .
cocmputer being configured to execute: a measuring step
z0 S461 of measuring receiving qualities of signals
transmitted from a plurality of base stations; a decision
step S462 of making a decisicn about in which
communication state each base station 1s out of =a
rlurality of predetermnined communication states, based on
25 the receiving qualities for the respective base stations;

and a transition request step S463 of sending az request



t he above-stated nobile station control progranms is recorded therein. As
shown inrig. 6, the nobile station control programrecorded in the
recording medium 62 is readable by reading part 61A of conputer 61 nounted
on a 10 nobile station 60. BRI EF DESCRI PTION CF THE DRAWNGS Fig. 1 is a
system bl ock di agram of the conventional nobile comunication system Fig_ 2
is atinme chart for illustrating the operation 15 of the data |ink

transm ssion control nethod in the conventional nobile conmunication system
Fig. 3 is affdroacheshsshbenngf & Ebomstindrdzddiorert: aafe tbhebrsli keast ahi on
control program according to the present invention. 20 Fig. 4 i. a flowchart
show ng a seeend eirtedinagrt thef tEhesdohidreost ahkbotomanht ok tpeogesamt-accor di ng
to the present invention. Fig. 5is a flowhart showing a third enbodi nent
of the nobiihe staldOrecataod, ogeamactosdiagut 0 shethesipresenh .
invention. Fig. 6 is a block diagramof a recording nmedium 54 storing the
mobi | e station corfch:@uty0gfesuandearepertpher akddevieeotieneoto Fhe. 7 is a
system bl ock di agram of the nobile communication system associated with the
first and segentntd iemediient=S-e characterized in that either one of

the above-stated mobile station control programs. is

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

control program recorded in the recording medium 62 is

readable by reading part 61A of computer 61 mounted on a
iO mobile station 60.

BRIEF DESCRIPTICN OF THE DRAWINGS

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

Fig. 2 is a time chart for illustrating the operation

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

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

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

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

25 present invention.

Fig. 6 is a block diagram of a recording medium



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. 10A is a di agram
showi ng a packet configuration at the data link transm ssion control unit in
the first enbodinent. Fig. 105 is a diagram show ng packet and bl ock 15
configurations at the data link transm ssion control unit in the second
enbodi ment. Fig. 11 is a system bl ock di agram of the nobile communication
syst em asso&itatdd an tH ¢ hetehite  eRBédCReNCOMICH; g-PUPIT8MNa dndgr am showi ng
functional blocks constituting the data Iink transm ssion control unit in
the base stRErdmharpt heeYhredtBaBedifiment. Fig. 13 is a di agram show ng
functional blocks <constituting the data |ink transm ssion control unit in
25 the nobil e stafii@n ih e 2 hiFdtermbdol et diRiog-am4aLi $he snabéleransition
diagramfor 55 illustrating the nmethod of transm ssion control associated
wi th the thicogmaybiots teen syRiten MEdslattdidside Agrsttanadt sanshdi ons at
respective events 5 Fig. 15 is a diagramfor illustrating positions of

5 embodiments. . -

Fig. 8is a time chart for 1llustrating the operation
of the first embodiment.

Fig. 9 i1s an operation correlation chart for
speﬁifically illustrating the operation in the first
l.O embodiment.

Fig. 10A is adiagramshowingeapacketéonfiguration
at the data link transmission control unit in the first
embodiment.

Fig. 10B is a diagram showing packet and block

i5 configurations at the data link transmission control unit
in the second embodiment.

Fig. 11 is a system block diagram of the mobile

: communication system associated with the third
embodiment.

20 Fig. 12 1s a dlzgram showling functional blcocks
constituting the data link transmissicn control unit in
the base stations in the third embodiment.

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

25 the mobile station in the third embodiment.

Fig. 14A 1s a state transition diagram - for
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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 copyLng_aqp Lransnisiible state, Fi%. 19A is a draw ng for
i I'lustratingla STt it hod ot BREESE ng®a notFEREBEFSEACS acpaEket nunber
of a deleted object everg time the base station 202 del etes a packet. Fig.
19B is a dr &mSeg fadred 1 LSk r BRPndhd fse COMPIYMEREE hod of providing a
notification of a nunber of a packet deleted last in a predeterm ned tine.
Fig. 19C is a draWifgg B iiFust fakilfy ewire FbeR6ed TI6MProlewr nyt a
notification of a nunber of. a packet deleted |ast every tinme ten packets are
del eted. 25rFispectovs eveprbgram for illustrating an exanple adopting a
timer as a trigger for deleting a packet stored 56 at each base station in
t he Pprocessi ng of FFidg. 1P8isFrglingrigs 4odi agrlarmifort Iny uses bt ags v exanpl e
wherein the base stations 202, 212 transnit identical packets to the nobile
station in Kkhg medil® Rilgetoon| $ngtdicadghdmd ambodisenati ng the operation
Fig. 16 is a diagram for illustrating the processing
carried out when a packet arrives at a base staltion in a
packet transmissible state.
10 Fig. 17 is a diagram for illustrating the processing
carried out when a2 packet arrives at a base station in an
idle state.
Flig. 18 is a diagram for illustrating the processing
carried out when a packet arrives at a base station in a
15 packet copying and transmissible state.
Fig. 19A is a draewing for illustrating a first method
of providing a notification of a packet number of a deleted
‘ object every time the base station 202 deletes a packet.
Fig. 1%B 1is a drawing for illustrating a second
20 method of providing a notification of a number of a packet
deleted last in a predetermined time.
Fig. 19C is a drawing for il1lustrating a third method
of providing a notification of a number of @ packet deleted
last every time ten packets are deleted.
25 Fig. 20 is a diagram for illustrating zn 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
nobile station in Event 10 B. Fig. 24 is a diagramfor illustrating the
operation of the object base stations and the nobile station in Event C
Fig. 25 is a 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 BlesactELae Riget29ni ¢na thablredarsslnasotatiing tife operation of
handover transm ssion control in packet transmssion in the fourth
embodi nent. Fig. 28¢i.sZ2d systendbegoierdifaygr ahl bisthe thnlsi |2 eommphécat i on
system associated with the fifth 25 enbodinent. Fig. 29 is a diagramfor
i | lustratinghtehreigpettat i basesSBiat idmsi Ai0RI,al2Xkt ateansntifie fddnhieabodi nent .
Fig 30 is a diagramfor explaining the operation carried out when packets
are transm peedetsoma tPlamadbiye oftallase stratfions t1®&.the nobile stationin a
transition 5 state in the fifth enbodi nent.

5 Fig. 22 is a diagram for illustrating the operation

of the ocbject base stations and the mobile station in Lvent
4.

Fig. 23 1s a diagram for illustrating the operation
¢f the object base stations and the mobile station in Event -
10 5.

Fig. 24 is a diagram for 1llustrating the operation.

of the cbject base stations and the mobile station in Event

C.

Fig. 25 1s a diagrem for illustrating the operation

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

Fig. 26 1s a diagram for illustrzting the operation
of the object base stations and the mobile station in Event
E.

20 Fig. 27 is a table for illustrating the cperaztion
¢f handover transmission control 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. 28 is a diagram for 1llustrating the operation

i
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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 diagram
of the encapsulating and delivering part. Fig. 34 is a diagram show ng the
const ruct i ohnotheheé nitH packeeteniphéhki f6tf thetdmeo @imehé -si xt h enbodi nent .
Fig. 35 is a flow chart showi ng the processing 20 procedures in the first and
second net hods of Fike Silxtls cerbicdimamnticFi gxpr36insrd dyst emetautenr a

di agram of a nobile conmur _ication system enbodying the second nethod of the
si xt h enbodtaent ed26uki ghe87phckatdi age di meshoii hgdt Arovonstiwcal dhy of t he

| F packet in the second nethod of the sixth enbodinent. 58 DESCRI PTI ON OF
THE PREFERRED BRBEDISNENTMar toushenbodiitent stak i bnbendes drrdred habow as to
the data link transm ssion control nmethods and nobile comrunication systens
accobdi ng tetthe pmeserd finfentéowpodifepki.rst Enbodi ment] ‘

Fig. 31 1s a diagram for explaining the operation
carried out when packets are transmitted from a single
base station to themobile station in the transition state
in the fifth embodiment.

10 Fig. 32 is a system structural dlagram of a mobile
communication system embodying the first method of the
sixth embodiment.

Fig. 33A 1is a functional block diagram of the
encapsulating and transmitting part.

Fig. 33B 1s a functional block diagram of the

-
9

encapsulating and delivering part.

Fig. 34 is a diagranlﬁhowing'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
empbodiment.

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

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

IP packet in the second method of the sixth embodiment.



First, the first enbodi nent of the present
to Fig. 7 and Fig. 8. At'the start, the configuration of the
systemin the first enbodinment will be described on the
10 basis of Fig. 7. The present nobile comunication system of the first
is conprised of a nobile station 131 and a plurality of base
each base station being comrunicable with other
through a network 1. 15 The nobile station 131 is conposed of a
transmitter PESEEILFSIL BB @onfFyurBRHFEBRESC EME® THAENTF om
and transmt data to the radi o network’

referring

nmobi | e conmuni cati on

enbodi nent

stations 102, 112, 122,

stati ons

a data |ink

invention wll be described

base

the radi o network
‘ | ~_through a nobile station antenna 32;
t r an¥airdsiven eotrmtdigienitns tw 341 coaf fgered el pmr¥ov na s hieo 20 dat a

| ink transm ssion control conprising the automatic repeat request control

descri bed

hehei miftteer ] imhd ta adatral s 3 ipput fontpotl terthodé 3Bdasnanile

i nput/output term nal of packet data. Anong these conponents, the data |link
transm ssi otomantriala tunirt s§4tiesnsconposed naf ta odidre 25 Stiatvian: tar@nsm ssi on
control unit 34P. configured to performthe data link transm ssion contro

conpfising their5®? aubendtnentkpeat request control for

transm ssi

on/ reception of packets to or fromthe base station; and a
connection requesFiunntt 1348 iconfi gunbeditreni ssucha preguest ifrorerctainsrect i on

with the base station as 5 a communi cating station

10

15

20

will be described referring tc Fig. 7 and Fig. 8. At:'the

start, the configuration of the mobile communication:

system in the first embodiment will be described on the
basis of Fig. 7. The present mobile communication system

of the first embodiment is comprised of a2 mobile station

131 and a plurality of base stations 102, 112, 122, each

base statlon belng communicable with other base stations
through a network 1.
The mobile station 131 is composed of =2

transmitter/receiver 33 configured to receive data from

the radio network and transmit data Lo the radio network:

through a mobile station antenna 32; a data link
transmissicn control unit 34 configured to perform the
data link transmission control comprising the automatic
repeat request control described hereinafter; and a data
input/output terminal 35 as an input/output terminal of
packet data. Among these components, the data link
transmission control unit 34 1= composed of z mpbile
station tramsmission control unit 34A configured to

perform the data link transmission contreol 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 radi o, network
t hrough a base station antenna 6; a data |ink transm ssion 10 control unit
103 configured to performthe. data link 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 data link transm ssion 15 control information to a
base statiomrubematacew st at r6Rcadfter chasyeste. g., W rekei vi nda r equest
for change of the base station; and a storage unit 104 functioning as a
tenporary stoengeisséandfrarmiketonapd anditiher §of @r fhendabe Ibase

transm ssion control- unit 103. The other 20 base stations 112, 122 are al so
construct edstatspny| and stcoLhersitn rhauest Uhé hads statiigmdaR.tdNext, the
operation in the first enbodinent will be described. Let us suppose herein

t hat t he npbskeestatiegnesfodictroromEmiumTarioh ghal beises swistti coneasor nore 25
nei ghbori ng base stations and the nobile station issues a request for change
of the basezstaminonicktiihodetterimiores hD that it can perform conmuni cation

Wi th better conmunication quality with another base station than with the
base station curr®m¢l|yhawer cdmhinircat 16@. Lét uscompsbsassunefthat the
nobile station 131 is first 5 communicating with good comunication quality
wWith the transmitter/receiver 5 configured to receive data from-

the radio network and transmit data to the radio network
through a base station antenna 6; & daté link transmission
10 control wunit 103 configured to perform the data link
transmission control comprising the automatic repeat
reguest control described hereinafter and control each of
the constitutive units in the base station 102; a transfer
unit 105 configured To transmit data link transmission

control information tc z base station as a new station

-
o

after change, e.g., when receiving a request for change
of The base station; and a stcrage unit 104 functioning
as a temporzry storage area of packet data and cothers for
the data link transmission control unit 103. The other

20 base stations 112, 122 are azlso constructed in similar
structure to that of the base station 102Z.

Next, the operation in the first embodiment will be
described. Let us suppose herein that the mebile station
monitors communicaticn gqualities ‘with one Or moIre

25 neighboring base stations and the mobile station issues

a request for change of l:he base station if it determines
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base station 102 and is in a conmunicable state only with the base
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. 6 and perforns
the data link transm ssion control conprising the automatic repeat

contr ol

station

request

The data link transmi ssion control unit 1C3 first adds a packet

nunber for enabling identification of the packet, thereafter stores the

packet ,

and then 15 outputs the packet to the transm Lter/receiver

5. If the

packet can héztdentiitf i edahy apeackemn numienundescibhed waithhe header of the
packet fed into the data Ilink transm ssion control unit 103, the control

unit 103

Stcetesarthes sk efusasi t ¢ Wisttamtoaligibs sict stattbe 20atinahsmi tter/

receiver 5, w thout adding the new packet nunber as descri bed above. Then
the transm tter b=eceiamest Somodut aées lyhendapuiccpaakelcdmiona trapsnitting

si gnal

and thereafter transmts the transmtting signal through the base

station antensa 6 als@unhie Mkl e et in@WbilBd (fatEnamarr o S5ivsfig. 8;.
On the other hand, at the nobile station 131, LLhe 61 transmtter/r
33 recei veschhensiignad iidirough ghed robinhen sétation autenny 32 wBnchdereafter
the data link transm ssion control unit 34 accepts the received packet to
per f orm t herdataskizik oy angneasi 08 LM r@eoPE &Sl 80sbat Beo@uy et ¢ r epeat
request control. The data |ink

10

15

-~ 20

25

the base station 102.

At the base . station 102, the data link transmission
control unit 103 accepts a packet from the network 1 at
an arrow S1 in Fig. 8 and performs the data 1link
Lransmission control comprising the automatic repeat

request control. The data link transmission control unit

103 first adds a packet number for enabling identification:

of the packet, thereafter stores the packet, and then
outputs the packet to the tramsmitter/receiver 5.

If the packet cén pe 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 the packet as 1t 1s and outputs it to the
transmitter/receiver 5, without adding the new packet
number as described above. Then the transmitter/receiver
5 modulates the input packet into a transmitting signal
and thereafter transmits the transmitting signal through
the base station antenna é to Lthe mobile station 131 (at
an arrow SZ2 in Fig. 8).

On the other hand, at the mokile staticn 131, the
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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
t he packet, the data link transm ssion control unit 34 sends a NP CK iO
(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 53 in F.g. 8) . Then the data |ink
transm ssion control unit 103 retransmts the packet with the packet 15
nunber stored (at an arrow 54 in Fig. 8). Wen there is no error found in the
packet, thedatsmittek/treansimssiih vomtiobsuhhe 34gaufipuhs cidgh packet
t hrough the data input/output termnal 35 and transmts an ACK
(Acknow edgment ) e ssynak oto drheeras e3 3t ahidot i a 20t hehebyanat ilfiyikng t he
data link transm ssion control unit 103 of the base station 1.02 of an
acknow edgnerdnohi agf brabonaftctthenpackat ztakpan aneoweS2ivk Fipgck@t Then the
data link transm ssion control unit 103 deletes the packet wth the packet
nunmber st oriegl faf £ ¢t rigis rd sisé ann 5 Mheam oy eeRNE ot rbhecanbidieistzat i on 131
results in deteriorating the comrunication quality with the base 62 station
102 Fhavi ng Heenzcopmzniicat r ageher etahof €t wicth tirdag . nolihlce $48&1 aink31 and
maki ng that with another adjacent base station 112 better, the nobile
station 13lLfdrististtansgphsralreguesi4 e thange ef crhe hase estdbinon t hr ough
S the base station 112 to the data |ink transm ssion control

using the parity added to the input packet. When the

detection results in finding an error in the packet, the
deta link transmission contrel unit 34 sends a NACK
10 (Negative Acknowledgment) signal to the base station 102,
thereby notifying the data link transmission control unit
103 of a repeat reguest for retransmission of the packet
{at an arrow S3 in Fig. 8). Then the data link transhission

control unit 103 retransmits the packet with the packet

[u}
{n

number stcred (at an arrow S4 in Fig. 8).
When there is nc error found in the packet, the data
link transmission control unit 34 cutputs the packet
through the data input/ocutput terminal 35 and transmits:
an ACK (Acknowledgment) signal to the base station 102,
20 thereby notifying the data 1ink transmission contrel unit
103 of'tﬁel:ase station 102 of an acknowledgment of arrival
of the packet (at an arrow 55 in Fig. 8). Then the data
link transmission contrel unit 103 deletes the packet with
the packet number stored for retransmissiocn.

25 When movement ¢f the mobile station 131 results in

deteriorating the communicaticon quality with the base
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unit 103 of the base station 102 (at arrows S6 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 the base station,
the data link transm ssion control unit 103 of the base station 102
transmts the data link transm ssion control information through the
transfer unit 105 to the base 15 station 112 designated as a new base station

(at an arr oz ®8chn ¢ hang TRRPEETRn QRO dentr d 4o desaribena net hod
of using a packet nunber wi thout an acknowl edgnent of arrival and the | atest

packet numiesf, fsetdesdaba 18 0Kand nRANEMHhESERALCHNEROLNLRkRFTREEQRnThEN the
data link 20 transm ssion control unit 103 deletes all the. stored packets

for the nobidesstatiennl3k Andet e natips hbe;1pagket: itransyi ssier. Wen a
packet addressed to the nobile station 131 arrives thereafter at the data

link transm $sipi: contleh; JiH 103188 gt o AR 1AL %%‘@é%th%l@ngzhééuéh the
control unit makes the transferring unit 105 transfer the packet “to the base

statg on 112433 tod §ta%§o§13lhﬂd‘t&actl’ﬁ-§i R a0 1 AT OV Bl skh hheodatay | ink
transm ssion control unit 113 of the base station 112 de5|gnated as a new

base statiqm,; & eoei ves @ pagket adg esedoto Lhe,tpbikesy! ahiog 7131 5 before

t he reception of the data | ink transm ssion control
Fig. 8). The present embodiment employs a method of

notifying the base station of a number of the new base
station after the change aleong with the request for the
ib chaﬁge of the base station.

Receiving the reguest for change of the base station, .
the data 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 station 112 designated as a new base station (at an arrow
S8 in Fig. 8). The present embodiment will describe a
method of using a packet number without an acknowledgment
of arxrival and the latest packet number as the data link
transmission control information. Then the data link

pas transmission control unit 103 deletes all the stored
packets for the mobile station 131 and terminates the
packet transmission. When a packet addressed to the
mobile station 131 arrives thercafter =zt the data link
transmission control unit 103 as at an arrow S9 in Fig.
25 8, the control unit makes the transferring unit 105

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



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 1 .3 adds a nunber subsequent to the |atesL packet '
nunber as the data link transm ssion control information to the packet
stored in :he storage unit 219 and thereafter perforns the processing
described heretofore to transmt the packet (at arrows 511, S12, S13, 13
514). Wen the nobile station further noves into a cell of another base
station, thendatatkednbyt ransiisswoRlOcontrol nmethod of the present invention
can also be inplenented according to the above operation. 20 Since the
met hod accordi ng t6 the présedtininveranonissdes ponthrave und teXddcuted t he
procedure of resetting the packet nunmber and permts use of the data |link
transm ssi onheobtse atdticof Lhe kese iatednadi reeatdéy beesmmsriagdtdmg Wit h
the nobile station as descri bed above, 25 the data link transm ssion control
can be al wayscearesed matkéhredghetdwshost edle pedthilér sespeeti vesiof
novenent 64 of the nobile station, and the transfer delay tinme of packet
can be shorperotrbarhdefcareat idie cdboke et ation twidd sohies slese cichetd-dln furt her
detail with reference to Fig. 9. 5 Let us first suppose that the nobile
station 13lihSormation from the base station 102, the storage unit
114 tempeorarily stores the packet until input ¢of the data
link transmission control information. After receiving
the data link transmission contrel Iinformetion, the
10 control unit 113 adds a number subsequent to the latest
packet number as the data link transmission control
information to the packet stored in the storage unit 114
and thereafter performs the processing described
heretocfore Lo transmii the packet (at arrows 511, §12, §13,
15 St4) .
When the mobile station further moves intoc z cell
of ancther base staticn, the data link transmission
control 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 cof 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 zbove,

25 The data link transmission control can be alwayvs carried’

out through the shortest path, irrespective of movement
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in a good state of comrunication quality with the base station 102 as an old
base station before the change. Wien the base station 112 as a new base
station after the change is a base station adjacent to the base station 102
10 performng the data link transm ssion control, retransm ssion causes
little 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 station 102 continues to performthe data |ink 15 transm ssion control
conprising the automati c repeat request control and wherein when the new
base stationfi $het heolhabe statiiom,l12hdi shanttrememigthedbisy $tiatei anf 102
performng the data |link transm ssion control, the packet addressed to the
mobi | e st at Penkandcen, ke ddterténktRant badismessi on control information are
transferred to the new base station 122 and the new base station 122
performs the dat@hti akotvreangm st oon cenfliolbecoipsdsingdt he fauttdrati c repeat
request control. At the point (1) of Fig. 9, the base station 102 25
recei ves a packeél sddhessctbrianddhetoobibe station fromthe network. The base
station 102 adds a packet nunber 1 and 65 the CRC code to the input packet,
stor®s the packetl.etnds fihereafimgsod« artsai tishd heoipatkettdioidhel Imhid e station
131, since the nobile station 131 detects no error in the received packet,
the nobil e sthaki gaoli3k tatansad t Somnubiackiew efgient v ofianr khal H=g & he base
station 102. Then

staltion 102 as an old base staltion before the change. When

the base station 112 as a new base station after the change

is a base station adjacent to tj,he base station 102

10 performing the data link transmission control,

retransmission causes little influence on incréase of

traffic or increase of delay time. Thus the operation will

be described as an embodiment wherein in that case the old

base station 102 continues to perform the data link

15 transmission control comprising the auvtomatic repeat

request control and wherein when the new base station Iis

the base station 122 distant from the base station 102

performing the data link traznsmission control, the packet

addressed to the mobile station and the data 1link

20 fransmission control information are ftransferred to the

new base station 122 znd the new base station 122 performs

the data 1link transmission control comprising the
automatic repeat regquest 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 & 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 number 2 and the
CRC code to the packet, stores the packet, and thereafter transmts the
packet to the nobile station 131. Since the nobile station 131 detects an
error in the received packet 15 this time, the nobile station =31 transnits a
NACK ( Negaltha e kdrott ebg et ) 18 ghabacet hesbasesstthr packed,, ander eby
requesting the base station 102 to retransmt the packet of the packet
nunber 2. THeebagétsrationsniRs tlee ramsit ot hlee pudkile oft athieopadRet nunber 2
in response 20 to the repeat request. However, since the nobile station 131
agai n deteciisnam éheomelnilée spadketn t hdid dedeioted, not kermmbi be $hat i on 131
again transmts a repeat request - for retransm ssion of the packet nunber 2
to the baseestatedn pHtXketAt thies nppdiinte thetdamubBtatixmemat st yn25 with

t he base station 112 beconmes better than that with the base station 102, and
t huss t he nohideostatitmani3afsendsvz8 Goathequeske tamtdhrange@2of tThenbase
station through the base station 112 to the base station 102. Since the base
station 11ZHs habasetsiatdonl 8dj acente twirndetbasacsiaid badgil®2¢ blie base
station 102 continues to performthe data 5 link transm ssion contr ol

conpri si ng dhelaat onhttiie pepdatt number 1, deletes the packet of Lhe

ks

packet number 1 stored.
At the next point (2) of Fig. 9, a packet addressed
lO to the mobile station is fed into the base station 102.
The base station 102 adds a packet number 2 and the CRC
code to the packet, stores the packet, and thereafter
transmits the;packet to the mobile station 131. Since the
mopblle station 131 detects an error in the received packet
15 this time, the moblle station 131 transmits a NACK
(Negative.Acknowledgment) signal to the base station 102,
thereby requesting the base station 102 to retransmit the
/ packet of the packet number 2. The base station 102
retransmits the packelk of the packef number 2 in response
20 tc the repeat request. However, since the meobile station
131 again detects an error in the packet thus receilved,
the mobile station 131 again transmits a repezt request
for retransmission of the packet number 2 to the base
station 102. At this point, the communication quality

25 with the bzase station 112 becomes better than that with

the base station 102, and thus the mobile 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 nmobile station 131 transmts an ACK (Acknow edgnent) signal

t hrough the base station 112 to the base station 102, thereby transmtting
an acknow edgnent of arrival to the base station 102. i Since the base
station 102 resgiyes ide acknpnietignenbacfe sarmtival 0Ofrdueh packeasef the
packet nunber 2, the base station 102 deletes the packet of the packet
nunber 2 sitesetonAlnexttpacket Hzsd edthntiont Neodbase ssiatd obhd02:23 20 the
point (3) of Fig. 9. The base station 102 add= a packet nunmber 3 and the CRC

code to thespaekeh, 152 0rLs bheepacket on Adfatbateasd liele aanswiths ithe packet
t hrough the base station 112 to the nobile station 131. Since the nobile

station 131 glef eehs PAser 0L tibnt RO eEHiMathPACKE pethBrad thebid:e st ation
131 transmts an acknow edgnent of arrival through the base station 7.12 to

the pase stmathenA02%mi 671 Hht@m e base stathon HO2 e Mes rtbeat
acknow edgnent of arrival of the packet nunber 3, the base station 102

- deletes the-pagket ofotihe packet JpHtel13 sher ethsA BextiRackeizigsofed into
the base station 102 at 5 a point (4) in Fig. 9. Just as described above,
the base transmit @ packel as it is. Then the base station 102
transmits the packet of the packet number 2 as the
retransmitted packet through the base station 112 to the
10 mobile station 131. Since the mobile station 131 detects
neo error in the received packet, the mobkile station 131
transmits an ACK (Acknowledgment) signal through.the‘baée

station 112 to the base station 102, thereby transmitting

an acknowledgment of arrival to the base station 102.

et
£

Since the base station 102 receives the gcknowledgment 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 is fed into the base station 102 at

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

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

and thereaftexr transmits the packet through the base

station 112 to the mobile station 131. Since the mobile

staticen 131 detects no error in the received packet, the

25 "mobile station 131 transmits an acknowledgment of arrival

through the base staticn 112 to the base station 102.



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 _22 becones better than that with the base station 112, and 15 thus

the nobil e mfatiothd 3ladssues oo aquest dedrivahange acahothedpsesbat i on
t hrough the base station 122 to the base station 102. Since the new base

station is fnotiaabasa sShat beriad asefbeto 3 hechaseasiatdon: 182, 1bhe base
station 102 notifies the base station 122 of handover of the data 20 |ink

transm ssi ofie COREEOLLEORRIELE NG 1 henaUt QRREEC nRReAt 3 request control . If the
nobile station 131 is configured to notify the base station 122 of the base

station nunber ofpthe,basgcxstatisoreQUriraN InhPariorningrthg dabazki nk
transm ssion 25 control, the base station 122 can recognize that it has to

sucoeed to 4 hasdat a4 nk, trians SsgQrtCARt 8ok cRYBd BeovR8 BRI besstation 131
since then. I'n this case, the base station 102 does not have to provide the

notificati ofitatioheroanappar phusfohuaWetc i A bet waet: Racket-J egei vi ng
stations in the network is requested to supply a 5 subsequent packet
addressed t0;ther "obibeest aliObacket, and thereafter transmits it
through the base station 112 to the mobile station 131.
Since the mobile station 131 detects an error in the
10 received packet herein, the mobile station 131 issues a
request for retransmission of the packet number 4 through
the base staetion 112 to the base station 102. At this point
the communication quality with the base station 122
becomes better than that with the base station 112, and
15 thus the mebile station 131 iséues a request for change
of the base station through the base station 122 to the
baée station 102. Since the new bzse station is not a base
station adjacent to the base station 102, the base station
102 netifies the base station 122 of handover of the data
20 link transmission control comprising the automatic repeat
reguest control.
If the mobile station 131 is configured to notify
the base station 122 of the base station number of the base
station currently performing the data link transmission

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

to succeed to the data link transmissicen control over the



hereinafter to the base station 122_ This apparatus has

of swi tchi
regi strati
timng of

of arrival

the base stahiconak22ppataithis RO Bivikeepsh S AR Packet Bdd es5ed

a function capabl e

ng between the packet receiving stations by the use of |ocation
on information or the |ike of the nmobile station 131. Since 10 the
receiving the request for the base station change at the base
station 102 is imedi ately after transmi ssion of. the retransmtting packet
of the packet nunber 4, the base station 102 has not received an
acknow edgnent of arrival or a request for retransm ssion 15 of the packet of
t he packet nuamidre 4&ifyphothe 3nobkiilree sitadrn on 131 tYets. Acwor dilngl yastkhe base
station 102 does not send the data |link transm ssion control information
the base st ataaick22l untdbekt noeceiatas o Netbli gat itere it ani @ckpeml edgnent
or a repeat request of the 20 retransmitting packet. Therefore,

to the

nobil e station, fed at the point (5) in Fig_ 9. Let us suppose that the

nobi | e st at ken tiz3hdetiect $h0 I r ik N tde Fetianselt ted pagkety ThAus the
nmobi |l e station 131 sends an acknow edgnent of arrival of the packet nunber
t Rerkase sitat igedle? todtihesbase 69 stadi el Theabase station

4 thgough

102 recogni zes the arrival

transm ssi

10

15

20

]
&3]

0B CORhEOk ohnf QEPBEI@N. of switching between the packet
recelving stations by the use of location registration
information or the like of the mobile station 131. Since
the timing of receiving the regquest for the base station
change at the base station 102 1s I1mmediately after
transmission of. the retransmitting packet of the packet
number 4, the base station 102 has nolt received an

acknowledgment of arrival or a reguest for retransmission

of the packet nunmber 4 of the retransmtted

packet, andnethemn it base wiatiane k02 ol fies. t he basgsiad 408 122
new base station only that the | atest packet nunber.

as a

of the packet of the packet number 4 from the mobilile .

station 131 yet. Accordingly, the base station 102 does
not send the data link transmission control information
to the base station 122 until it receives a notification
of an acknowlédgment of arrival or a repeat reguest of the
retransmitting packet. Therefore, tHe base station 122
at this point keeps storing a packet addressed To the
mobile station, fed at the point (5) in Fig. 9.

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

packet number 4 tThrough the basge station 122 to the base

69
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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 the
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 1.12 hereinafter, the base station 102
notifies the base station 112 of this fact. This allows the base station
112 to rel ease the resources of the base station 112 15 allocated to the
nmobil e station 131. On the basis of the | atest packet number being 4 as the
data |link tshasiessléad.coftedtasaforamieon §2 ormadeni basetlst atdowa02, the
base station 122 adds a packet nunber 5 to the packet fed and stored at the
poi nt (5) iefFthe RBcketaddsuidie LR cole therehenisttorkadiepacket, and
transmts it to the nobile station 131. Since the nobile station 131 detects
no error inthhe tkeebwed packeiqntheZ mobifeest dhieobakl sthragdnism tls2 an
acknow edgnent of arrival to the base station 122. Receiving the
acknow edgneatzafe@Sbasei yaktobnt helpatkett nhrbékte st e dase simdidon 122
del etes the packet of the packet nunber 5 stored. 70 As descri bed above,
repeiition b& thesfohegdeng ldper atnarsmenabl es tbetdatlaihifokrtatansnd ssion
control nethod of the present invention, regardl ess of novenent of the
mobi | e statidnelSte B 3 pee ddte wiiithstu teryodicenrty asi glescr i dbed rabioxsel does
at this point, the base station 102 notifies the base
station 122 of a packet number of the packet without an
acknowledgment of arrival and the latest packet number.
10 Since lthere is no packet addressed to the mokhile station,
to be transmitted 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 release the resources of the base station 112
15 allocated to the moblle station 131.
On the basis of the latest packet number being 4 as
the data link transmission control informztion from the .
base station 102, the base station 122 adds a packet number
5 to the packet fed and stored at the point (5) in Fig.
20 9, adds the CRC code thereto, stores Lhe packet, and
transmits it to the mebile station 131. Since the mobile
station 131 detects no error in the received packet, the
mobile station 131 transmits an acknowledgment of arrival
to the base station 127Z. Receiving the acknowledgment of
25 arrival of the packet nunber 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 the
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 ment  of thesprdeseidaweabbor, Wtdpeefeiencef otkkg.fofeanddd g. 103.
Suppose the nobile station 131 is first in a good  state of conmunication
qual ity wtépthetbase stiablon 0k Jhagelyinkhe molynessiahi eork3blis in a
comuni cable state 20 only with the base station 102. At the base station
102, the datathblkofr @R8NpgSisemt Gentd0li o) treg@3daeecepbs acpasket: from the
network 1 and perforns the data |ink transm ssion control conprising the
automati c repegher eouedte GandTidn The. present 25 enbodinment will describe a
case wherein a packet is sent as divided into a plurality of blocks to

iuatzh radi o framesnce7dhést expressbydshewt bR BegcdiGBd e wal@dd nk
transm ssion control unit 103 divides an input packet into plural blocks,

adds to thenbt ackse HEERECHI e Ok MWHeFS JOke JBItHR R platgesequence of
the split blocks and a packet 5 nunber for identification of Fhe packet
before divigedoer and allows use of the data link transmission
control unit of Lthe 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 movement of the mobile station 131, and
the transmission delay time of packet can be shorter than:
before, so as to increase the throughput of the system.
[Second Embodiment]
15 The following will describe the second embodiment
of the present invention with reference to Fig. 7 and Fig.
10B. Suppose the mokile stationm 131 is first in & good
state of’communication,quality'with the base station 102Z.
Namely, the mobile station 131 is in 2 communicable state
20 only with the base station 102.

At the base station 102, the data link transmission
control unit 103 accepts a2 packelt from the network 1 and
performs the data link transmission control comprising
the automatic repeat request control. The present

25 embodiment will describe a case wherein a packet is sent

as divided intc a plurality of blocks to match 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 to the transmtter/receiver S. The transmitter/receiver 5 IC
nodul at es each input block into a transmtting signal and thereafter
transmts the transmtting signal through the base station antenna 6 to the
nobil e station 131 Fig. 10A shows a packet configuration at the data |ink
transm ssion control unit in the first enbodinent. 10n the other hand, at the
nobi | e statheneddesthe sHIwnNSm Fher/ reseives 33 4 edeivesahlaisisgeal through
the nobile station antenna 32 and thereafter outputs the received block to
the data |iakntEansnirsisi onceoniiwidedi tn Fhplhepathke tdatgtbi BR udzansm ssi on
control unit 34 20 perforns the error detection using the parity added to the
i nput bl ocks1¥BRB,t headet ecth @bl 88Ukt S rkBpbichdivRO NG cIeMibdry tfhe bl ock,
the data link transm ssion control unit 34 notifies the data |ink

transm ssi oz cARLE QL nBNthe é@vﬁu@ﬁc’éhgfbﬁﬁs Stedt o dOds ofnan peknew edgnent

of arrival 25 of the bl ock. en there is an error in the block, the data
l'inkg transmsghon egnt §abndnifti A Nt id# esnd headrb 8 béZokkNkith @RS ssion
control unit 103 of :he base. station 102 .of a repeat request for

retransm ss¢o-ef rtBe hhackerthen gdiecdat pel %Qki%?fa@%@us%isoﬁh%oﬁﬁﬂcm uni t
103 retransmts the block stored. After all the blocks for one packet have 5

been recei vegdawi §h 1 ern@r tid atihicsy Waledtherdatfashi Bk ror occurring
during transmission, and then outputs the blocks Lo the
transmitter/receiver 5. The transmitter/receiver 5

S L0 modulates each input block into a transmitting signal and
thereafter transmits the transmitting signal through the

base station antenna 6 to the mobile station 131. Fig.

10A shows a packet confilguration at the data 1link

transmission contreol unit in the first embodiment.

F._-
n

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

34 . Then the data link transmission control unit 34
20 performs the error detecticon using the parity added to the
input bleck.  When the detection results in finding no
error in the block, the data link transmission conftrol
unit 34 notifies the data link transmissicn control unit
103 of the base station 102 of an acknowledgment of arrival
25 of the block. When there i1s an error in the block, the

data link transmission control unit 34 notifies the dat:z
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transm ssion control unit 34 conbines the blocks into one packet by the
operation reverse to the division operation into the blocks at the data |ink
transm ssion control unit 103, and thereafter outputs the packet fromthe
data 10 input/output termnal 35. The followng will describe a case where
novenent of the nobile station 131 raises a need for change of the base
station. :n the present enbodinent, there is nolimt to the nunber of base
stations simultaneously 15 comunicating with the nobile station and the

nmobi | e st atiok ttamseces venpacketsl simut tldieodstyefrase stat wrmlliddy of base
stations. It is a matter of course that the present enbodi nent can al so be
appl i ed to dhe capeztwhergeetsie fnunbet refissiimslittanedushy kebonlni faterng base 20
stations with the nobile station is one, as described in the first

enbodi nent . tippose 1hekcopmurndatsiom qealtity) widhtt he3base rasisatiitegn 102

havi ng been communi cati ng heretofore with the nobile station 131 becones a

little detethomrated: andridat R5tef 41k tadi BCehksbase et@td=aketl Raks | nmproved
to enable conmmunications with two base stations, the base station 73 102

and 3 he base-&h atéenitdd. WlinHd ¢ €aser thethol ey stahéonz4311issues a
request for connection with the base station to the data |ink transm ssion

control uni4rd®SmoésibhechasecstahiomdGdbmSinese the Laariieald enequal ity is
5 only slightly deteriorated, the nobile staticn 131 is in
packet by the operation reverse to the division operation
into the blocks at the data link transmission control unit
103, and thereafter outputs the packet from the data
10 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 embediment, there isno limit
to the number of base stations simultaneously

15 communicating with the mobile station and the mobile
station c¢an receive packets simultaneously from. a
plurality of base stations. It is a2 matter of course that
the present embodiment can also be applied to the case
where the number of simultaneously communicating base

20 stations with The mobile statien is one, as described in
the first embodiment.

Suppose the communication guality with the base
station 102 having been communicating heretoforxe with the
mobile station 131 becomes a little detericrated and that

25 of the adjacent base station 112 is improved to enable

communications with two base stations, the base station



a state communicating with the two stations of the base

station 102 and the

base station 112, different fromthe firs t enbodinent. The data |ink
transm ssion control unit. 103 of the base station 102, receiving the

connection 10 request,

addressed to the

data |ink

notifies the base station 112 of the request for the
connection fromthe nobile station 131. Then the data
control unit 103 nakes correspondence

link transm ssion

of part of subsequently fed packets
nobil e station 131 to packet nunbers and then sends them .5
through the transfer unit 105 to the base station 112. The

transmi ssi odZom@othanbese18 tgérfoay sl 4 he Trautlohat F&seepése Hefidst contro
for each block, while the data link transm ssion control unit at either of
stzat oms Jp&k floyTiee § e restreshdnde soanes phekéil purtey $22@ f or

mai nt ai ni ng the sequence of packets received at the nobile station.
present enbodhent thdéhdatatd Aknk taesErsisi ororamz bfolnini1d b ft he base
station 102 is assuned to performthe correspondence to the packet
Thee detse Isitelk araridid ssEonceohhrot ommivt: ik iofrn 2malie hbase staticn
112 divi des each packet fromthe base station 102 into bl ocks, thereafter

t he base

nunbers. .

add$ t o t heorbl weksi gh 74Uy bilockr haombers!, ahd eampadkiet shathien Beflories tihe

di vi si on,

20

25

In the

as provided with the correspondence at the data link transm ssion
control unid <03;e faotiren: adds nivheyigdr ithe tvherstotriand tliether baswi ts t he
bl ocks to the nobile 5 station 131.

station 102 and the base station 112, different from the
first embodiment. The date link transmission control unit
103 of the base staticn 102, receiving the conneclrion
request, notifles the base station 112 of the request for
the connection from the mebile station 121. Then the data
link transmission control unit 103 makes correspondence
of part of subsegquently fed packets addressed to the
mobile station 131 to packet numbers and then sends them
through the transfer unit 105 to the base station 112. The
data 1link transmission contrecl unit 113 performs the
automatic repeat reguest control for each block, while the

data link transmissicn control unit at either of the base

stations performs the correspondence to packet numbers -

for maintaining the sequence of packets received zt the

mobile staticn. In the present embodiment the data link

transmission control unit 103 of the base station 102 1is
assumed to perform the correspondence to the packet
numbers. The data link transmission contrel unit 113 of
the base statlon 112 divides each packet from the base

station 102 into blocks, thereafler adds to the blocks,
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Suppose the conmmunication quality between the nobile station 7.31 and the
base station 102 is further deteriorated and the nobile station 131 becones
capable of communication 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 102 through the base station 112 with
good communication quality to the data |link transmssion control unit 103
of the base station 102. Receiving the 15 request, the data |ink transm ssion
control unitldOB minb¢he hader staathison nLED 4 Iresimits Hgpddketsliogl adi ng a
bl ock w thout an acknow edgnent of arrival, a packet nunber of the
pertinent packeidea bbbtk nuhbercofrthpobkecicen touttheandadcknowiedgment of
arrival, and the | atest packet number 20 as the data link transm ssion
control i nfloraméndas ibnougmtrtdie inanst @8, ufiutr tr taaidhetdat pakiink
transm ssion control unit 113 of the base static:. 112. Then the bl ocks or
packet s addrltessetiof oatlde tiobhl| & retradriions 18hecarel st o edo ashd hayhaie, until
the base station 102 receives a request 25 for transfer of the bl ocks or
packets addrtesseshtd3the nobile station 131, fromthe base station 112.
Further., 1J the base station 102 al so stores a packet addressed to the
nmobi | e station fraomidee netiver kedmmasnitatsonbeford iitty becekwees the transfer
request. At a certain timng the base station 112 sends a 5 request for
transfer ofmdirel pasketsoar IFlocksd add: elssed station 102 is further
deteriorated and the mobile station 131 becomes capable
of communication only with the base station 112. In this
10 case, the mobile station 131 issues a reguest for
discontinuation of packet transmission from the base
station 102 through the base staticn 112 with good
communication guality to the data link transmission
control unit 103 of the base station 102. Receiving the
15 request, the data link transmission corntrol unit 103 of
the base station 102 transmits a packet inciuding a block
without an zcknowledgment ¢of arrival, a packet 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 control information through
the transfer wunit 105 to the data link transmission
control unit 113 of the base station 112. Then the blocks
or packets addressed to the mobile statien 131 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 thereafter deletes all the blocks or packets. Wen a packet

addr essed 1B'& datte Sigbilldr 30zt R6AC28LCHEFI ¥ &2 T ek ertd e saec tlife thase
station 102, it _is transferred to the base station 112 as it is. The data
link transmaziba geatien diam 14Beonetherhabeast dtli drs 112¢8PYRdés t he
packet including the block wthout an acknow edgnent of arrival, which was
20 transferfeteivyom the basesdiedt irdue2t.into bl ocks and thereafter
retransmts only the block under the request for retransm ssion to the

mobi | e station 134 Hineetehe Wideks dre baxedsterigtdn bl beksends s possi bl e

to retransmt only a necessary block if an input packet, a 25 packet nunber
t hefeof , amkaudtockonubbensédert hd theckaarketgioenblyhba addeaspacket
addressed to the nobile statics, 76 137. is supplied thereafter to the base
station 11Zo ith¢ snolpibyi dedtiihh &opadleetranmbetrabasedlBd thet| Aeést packet
nunber notified of. The data link transm ssion control wunit 103 can al so
transfer orlanthébesdary blwkKks arsmhes bperen oo hsiroesord bedn abBhésnakes it

f easi bl e
Timing may be 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 data link
transmission control unit 103 of the base station 102
transfers the stored blocks or packets addressed to the
mobile station 131 to the base staticon 112 and thereafter
deletes 2ll the blocks or packets. When a packet addressed
15 to the mobile station 131 arrives thereafter at the base
station 102, it is transferred to the base station 112 as
it is. The datz link transmission control unit 113 of the
base station 112 divides the packet including the block
without an acknowledgment of arrival, which was
20 transferred from the base station 102, into blocks and
thereafter retransmits only the block under the request
for retransmission to the mobile staticon 131. Since the
blocks are fixed-length blocks, 1t is pessible to
retransmit only a necessary block i1f an input packet, a
25 packet number thereof, and a block number of the block are

given. When & new packet addressed lo the mobile station
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to inplenent the data |ink transm ssion control nethod cf the present
invention. Since the data link transm ssion control unit of the base station
comunicating with the nobile station can be 10 used without reset of the
packet nunber as described above, the data link transfer control can be

al ways perfornmed through the shortest path, regardl ess of novenent of the
nobi l e station, and the transfer delay tine of packet can be shorter than
before, so as to increase the throughput 15 of the system The

af orenent i azdd idataplpilik d rarsmEassian worithreob a senkdarmetcrod 1¢an ilreikt ens
descri bed bel ow, either of which can be adopted. Nanely, it is possible to
enpl oy eit penviefed hel flold quidiget tramsbe f Daaefackethauhbeeswi phoketan 20
acknow edgnent of arrival, (2) a packet number with an acknow edgnent of
arrival, (3undpacketifiledes fundeneadatepéanlk equesini{4)othechatest packet
nunber, (5) a block nunber w thout an acknow edgnent of arrival, (6) a block
nunmber wit hindn ackhoydedgheat cehnafeirvalnl { Neachbtaek Biorwrher under a
repeat request, (8) the |atest block nunber, and (9) conbination of the

forggoing itens (Che boBtidi dsThigst Hibediaemtd dee $ hit df ebodigent of the
present invention will be described below The configuration of the nobile
comuni cat kenisystamadt thhedthkr Ui erbodinent swiblh bentrestmbtdesicsrbed on the

basis of Figs. 11, 12, and 13. The nobile
the present invention.

Since the 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 always performed
through the shertest path, regardless of movement of the
mobile station, and the transfer delay time of packet can
be shorter than before, sc as to increase the throughput
15 of the system.

The aforementioned date link transmission control
information can be items described below, either of which
can be adopted. Namely, it is possible to employ either
of the following items: (1) a packet number without an

20 acknowledgment of arrival, (2) a packet number with an
acknowledgment of arrival, (3) & packet number under =a
repeat request, (4) the latest packet number, (5) a block
number without an acknowledgment of arrival, (&) a block
number with an acknowledgment of arrival, (7) a block

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

and (9) combination of the foregoing items (1) to ({(8).




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 Fig.
11, each base station being comrmunicable with other base stations through
the network 10 1. The nobile station 231 is conposed of a
transmtter/receiver 233 configured to receive data from the radi o network
and transmt data to the radio network through a nobile station antenna 232;
a data link 15 transm ssion control unit 234 configured to performthe data
link transm ssion control conprising the automatic repeat request control
descri bed hefélaaft &rdogidenidata input/output termnal 235 as an

i nput / out put ternlnal of _packet data. 20 Anpng these conponents, the data
link transnission? ecB%%?@lemhpﬁlﬁgEtl§fth€tP§ﬁ§ﬁmﬁ ddisEsedof funct | ona

bl ocks shown in Fig. 13. Nanely, the data |ink transm ssion control unit 234
i s conposedt®f dessalidad ohelbiock PBAA GBI gikeblies i eBheomeidse station
out of 25 the base stations upon reception of packet storage notification
from base sEarinbnscaidoses Bt ebnth Bdsethigdsembpahngadi véd ltkee thigmsnit a

packet addressed to the nobile station of its own, based on receiving
qualtties ¢ercrhbedespddid vataseistagFonkt, dibr@ﬁghﬂ§5|dﬁui@@@e§@ bl ock -

234P configured to issue a request for transm ssion 5 of a packet to the base
station sel eerednigathangeysteaspbrihe third embodiment is comprised

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

10 1.

The mobile station 231 is composed of a
transmitter/receiver 233 configured to receive data from
the radio network and transmit datza to the radio network
through a mobkile station antenna 232; a data link

15 transmissicon control unit 234 configured to perform the
data link transmission control comprising the automatic .
repeat request control, described hereinafter; and a data
input/output terminal 235 as an input/output terminal of
packet data.

20 Among these components, the data link transmission-
control unit 224 is functiomnally composed of functional
blocks shown in Fig. 13. Namely, the data 1link
transmission control unit 234 is composed of a selection
block 234A configured to select one base station out of

25 the base stations upon reception of packet storage

notification from base stations and select one base
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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 neasuze receiving qualities of signals
transmtted froma plurality of base stations; a receiving quality 15
notification block 234E configured to notify a base station at a |ocation
sel ect ed baSedtoant Hesda@d viagtrgnamitt e, Pofkehe adder 9508 §oaltits es for
the respective base stations; a judging block 234F whi ch judges whether or
not each basebsiat FBALLSN ALoAd o plarstd t§2 of 2201l ¥pasi igemfuni cati on
states on the basis of the reception quality for each base station; and a
state transd¥ildne refreettbredka284t ahi eRssendsranFaggesorf gequssansi tion of
t he communi cation state to base stations for which a transition of the
communi cat i'oho sk at BB s adesi Fered 250 dif SUfe shasiasiest fheé Fasnlsid sefiorhe
abovenenti oned judgenent. The transmitter/receiver 233 incorporates a 79
diversity retepprokctinie t233nasenitguied solpetedr m thenad vecsistprnr ecept i on
of packets upon reception of identical packets fromrespective base
stations. @rthéiothepnhahdskthedBagm Biauied 202, casishowraBidmofig. 11, is
conposed of a transmtter/receiver 207

change of the base station designated as a base station

for transmitting the packet addressed to the mobile
station of its own, notify an old base station of
10 discontinuation of transmission and notify . a new base
staticon of a transmission request and an initial packet
number of an object; a measurement block 234D configured
to measure recelving gualities of signals transmitted
from 2z plurality of base stations; a receiving quality

notification block 234E configured to notify a base

1—4
{n

station at a location selected based on the receiving
qualities, of the receiving qualities for the respective
base stations; a judging block 234F which judges whether
or not each base station is in one of a plurality of
20 specified communication states on the basis of the
reception quality for each base station; and a state
transition request block 234G which sends a request for
transiticn of the communication state to base stations for
Wwhich a transition of the communication state is desired,
25 on lLhe baslis 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 transm ssion control 10
conprising the automati c repeat request control, e.g., a process of adding 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 configured
to copy a patkerslaYdERICREEL aThitnPps 33dnfeRhleared del Peaf ame Pecket copy
to anot her base station; and a storage unit 204 functionin%.as a tenporary
storage ar &1 6Rrpatiket LFRP Gheh ot Rér sPREXtfe dBQR | | BRCSPLAREN £ on
control unit 203. 20 Anong these units, the data link transm ssion control
unit 2C3 i sidemttcahakly kedridsen of e shect Liirc biagrals tH toekss shown in Fig. 12.
Narmely, the data link transmssion control unit 203 is conprised of an
identification i doripmei ohheddheinon Hhec kb 2084 &6t tonf R§dr ed st shatth to a
packet addressed to the nobile station, identification information for
spect fyi ng itheFigQ pdckeis gofipostedded Bt 2o Haineek 2038 cenéiyared 0flo del ete
a packet on the basis of a timeou of a tinmer or a packet arrival
notificati orptfoprtrhe Hobifecsliuti dntza BSewonthedelesticombteck k2630
configured to delete a packet on the 5 basis of a "ineout of a timer or a
notificati diraofsmaihunbes to the radioc network through = 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 control, e.g., a
process of adding a unique number as identification
information to each packet for execution of automeztic
repeat contrel 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; a2 delivery unit 205
configured to deliver the packet copy to another base
station; and a storage unit 204 functioning as a temperary
storage area of packet data and others for the data link
transmission control unit 203.
20 Among these units, the data link transmission
control wunit 203 is functionally composed of the
functional blocks shown in Fig. 12. Namely, the datz link
transmission control unit 203 is compriséd of an
identification  information  addition  block  203A
25 configured to add to a packet addressed to the mobile

station, identificztion information for specifving the
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of a del eted packet from another base station; a third deletion block 2030
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 packer notification block 203E configured to notify

anot her base station of a nunber of a packet to be deleted; a delivery
control block 203F configured to deljver_ a_packet tqQ a base 15 station

desi gnat ed RA“%C héw? patket - def Fh&PadPhasE “8tat FBRT 18 5ackdte K&tdifsmi ssi on
bl ock 203G configured tqoQ retransmt a packet according to a repeat request
fromthe EIFIERREAT P PIT0F dYe hItiFaVHE iUn DIFGEE2ET. 3 PEGHEiTgured to,
upon reception and storage of a packet 20 addressed to the nobile station,
notify the 3biVelshatidn CaofiaThe 5¢®Br a8 BPLLRE puckletola AofRLiCEEt i on
control block 2031 configured to perform such control. that when a

transm ssi ot teguestbigckedBpledCRidmiRe Fobike edteati B XU iofg toeor age of a
plurality of packets addressed to the 25 nobile station, the packets are
trasm ttedaols i Aobimeoust af ik iawd Phed fobilelsehirbrr ¢ ABEPRIred of the
storage 81 of the_ plurality of packets; a determ nation block 203, ;

confi gured @%o @efietftRE PECKHchi ™ ot heFhbas®asEats tohst Ohethél1gdpacket to
be delivered fromits own base station is to be transmtted to the nobile
station, bastdeehoRhebBEogkce? ¥PRg GOAFTLE1RES S oFOt héeredFechi vB2B4SE stati ons;

and
' addressed to the mobile station under storage at its own

base station on the basis of a request from the mobile
10 station that the base station of its own is excluded from
packet-delivered bkase stations; a deleted 'packet
notification block 203E configured toc notify another base
station of a number of a packet to be deleted; a delivery
control block 203F configured to deliver a packet to a base
15 station designated as a new packet-delivered base
stetion; a packet retransmission block 203G configured to
retransmit a packet accerding to a répeat request from the
mobile station; a storage notification block 203H
configured to, upon reception and storage of a packet
20 addressed to the mobile station, notify the mobile station
of the storage of the packet; a notificaticn control block.
2031 configured to perform such control that when =a
transmission reguest is received Ifrom the mobile staztion
during storage of a plurality of packets addressed to the
25 mopbile station, the packets are transmitted to the mokile

station and the mobile station 1s 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 other base
stations. The other base stations 212, 222 are also constructed in 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 nmakes a transition into either state according
to a request fromthe nobile station 231. 15 These four states will be
descri bed het ovihe Thieufi I $tysbdt paickears ;i d elstateindbisonsbabek £08J state in
whi ch the base station transmts or receives no packet to or fromthe nobile
station 23kodhegseedntostiaterins ne ackeiadl anSmps5ebl BasktakeatidBsThis state
is a state in which when the base station receives a packet fromthe network

1, the basevisdti¢orn parkd apspetdé hevpaeketré@ 1he gmbidagskakitapnaf t er
addition of a unique nunber to the packet. This state is a state that can

be assuned fy tonlpe eitdiemotieehase shathopiak ac2bieelt dareld R@ thee., a
plurality of base stations cannot stand S|nultaneously inthis state) , and

t he ot her basee 1 82n8taid OIS @sefd N HHe riede &iate cEe: thiatd 3ttt enigs a packet
copying and transm ssible state. This state is a state in which a base

station perdor nenseguentioal apesaki orzoax f obbewsquNarel yso 5 wherighe base
station receives a packet fromthe network
instructions of transmission operztion based on the
result of the determination to the other base stations.
The other base stations 212, 222 are also constructed in
ld similar structure to that of the base station 202.
Incidentzlly, each of the base stations stays in
either of the four states shown in Fig. 144, relative to
the mobile station 231, and makes a transition into either
state according teo a request from the mobile station 231.
15 These four states will be described below.
The first state i1s an i1dle state. This state is a
state in which the base statién transmits or receives no
) packet to or from the mobile station 231.
The second state 1s a packet transmissible state.
20 This state 1s a state in which when the base station
receives a packet from the network 1, the base station can
transmit the packet to the mobile station after addition
of a2 unique number to the packet. This state is a state
that can be assumed by only either one base station at a

25 certain time (i1.e., @ plurality of base stations cannot

stand simultanecusly 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 1C request fromthe nobile station 231. Wen the base station
then receives a request for packet transm ssion fromthe nobile station 231,
the base station transmts the packet to the nobile station 231. This
sequential operation is <carried out inthe third state. This state is also a
state 15 thatatannbe sassunedthy odly eitklier. one base station at .a certain
time (i.e., a plurality of base stations cannot stand sinultaneously in this
state), and the oTher bdsierdst sthiadres are i re a packett copgpyrLagsm=ssi bl e state
described below, or in the idle state. 20 The fourth state is a packet copy
transm ssi bteansihaseibll ststtat.e Tisi o sttstee lisna vihi £the ilrewha chas ésteat i on
recei ves a packet copy froma base station in the packer copy',-,, and
transm ssi btezsiahepantdorrceswgaeatiequest rhaiorpackes 11 vansmMesiedry,f rom t he
nobil e station 231, the base 25 station can transmt the packet copy to the
nobibe statwban tHbilsastateatsoa shakeviad @ whictet ifirdrheloasetofora certain
base station nmaking a transition into the packet copying and transm ssible
state, anotheritbaseisstathbgugorsnbibetopaiatd=arkaf, tihe tdn Fidkemzodisment wil |
be described below. First described are operations of the 5 base stations
and t he nobil ecstyabfonh23paickedadmafud ey abeveusbatesand delivers
the copy of the packet (hereinafter referred toc as a
"packet copy"} to another base station according to a
10 request from the moblile station 231. When the base station
then receives a request for packet transmission from the
mobile station 231, the base station transmits the packet
to the mobile station Z31. This sequentizl operation is
carried out in the third state. This state is alsc a state
15 that can be assumed by only either one base station at a
certain time (i.e., 2 plurality of base stations cannot
stand simultanecusly in this state), and the other base
stations are in a packet copy ftransmissible state
described below, or in the idle state.
20 The fourth state is a packet copy ftransmissible
state. This state is a state in which when a base station
recelves 2 packet copy from a base station in the packet
copying and transmissible state and receives a request for
packet transmission from the mobile station 231, the base

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

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



(1) Operation of nobile station ?nd base stations in packet transm ssible
state When Eq (1) below holds, the i-th base station of 10i = 1 is in the
packet transm ssible state mﬁth respect to the nobile station 231 and the

ot her base stations of 71 =0 (i j) are in the idle state. [Eg. 1
PGR(1)<777,i=1 , N) 10 ntruI _nvx nrEd\ ~/ y ,ed m= max(Pnrr, i),

Prsd ~N)~ in the equatlon herein, Pned(i) represents a timne-average recelved
power (e-g., a nmedian of received power in a short interval or the like) ,

or a ratiolnis¢hetatine-aeériage ar ecenved ipowem ttco tihrd eeferencemamy 20
(hereinafter referred to as "tine-average received power to interference
power rati cindaboahsaibrsdadecasitsignaénothear temmemtobnsggral or the |ike
transmtted fromthe i-th base station. Pmed_max represents a naxi num

ti me-average 84 Teseiotedkpoien arf atimexi tuirti nemaveiagatr ecel vedbgpower to
interference power ratio anong those of the first to the N-th base stations.
V,, represei¢sceibbarbel ohi.narBirsturdessr{dearad} whieehtace s estuldise of
conparison of a 5 difference between Pned max and Pned(i) with a

predet er m negsé he esbobd sThndThehpregente enbodi eBNe3W Lk edescrdmeahr case of N
= 3 and the base station 202, base station 212, and base station 222 in Fig.
11 will be zbove states. :

(1) Operation of mobile station and base stations in
packet transmissible state
When Eq (1) below holds, the i-th base station of
10 ¥, =1 is in the packet transmissible state with respect
to the mebile station 231 and the other base stations of
T, =0 (1 ¥ Jj) are in the idle state.

[(Eg. 1]

ZN]W.' =1 (1)

1 (I)msd_mr:{ rm:d(’) = Th i _1 aN)
Tl (p m,(z)> Th,i=1-N)
- P

med _msx -
med _max max('pmsn' (1)’ Ty Pmeﬁ (N))

[§2}

In the egquation herein, Pmed(i} represents a
time-average received power (e.g., 2 median of received
power in a short intervel or the like), or a ratio of the
time—-average Trecelived power' to 1interference power

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

base station. Pmed max represents a maximum time-average



described as the first base station, the second base 10 station, and the
third base station, respectively. nq (.1) above hol ds when only one
nmeasurenent is large anong time-average received powers or received power to
interference power ratios of broadcast signals, commobn pilot signals, or the
like transmtted froma plurality 15 of base stations (the base station 202
to the base station 222 in the present enbodinent) , which are neasured at
the nobile station 231, e.g., when the nobile station 231 is located at a
site Ain FrgcelSedThpseotclr 53 dfastimxanpiee-aivareke caseisfedVpowey, W2 = O,
and 'U,, =0, wherein the 20 base station 202 is in the packet transmssible
state with teoespterlfeseante mobi¢e stal¢oan@l8y dhdswherfeitha Helbsiseto st ati on
212 and the base station 222 are in the idle state. The following wll
descri be progessing baeei edadutonswherPa papkeksearsi wdshair tdye Hiase-station in
the packet 25 transmissible state, referring to Fig. 16. At the base station
202, the datambknk t(hansm 8%i-ehicdntand nest112@3 cBScaddsrasuni gue snunber to
t he packet coming fromthe network 1, adds the CRC code or the like for the
errof detecdidfierehckhe betebeand packétmak themdwobPhedstidti cwithand: stores
t he packet (5301 and 5302 in Fig. 16) Then the data link 5 transm ssion
control unipr203teenthels thhre PacketTicopyheg p rikich 2@k aserito wadtlput t he
packet to the transmtter/receiver 2C7 as it is, thereby transmtting the
packet to tdesapbbkeastaticon 231 { 58303)d The webkl etaticon 202, base
station 212, and base station 222 in Fig. 11 will be
described as the first base station, the second base
10 station, and the third base station, respectively.
Eq (1) above holds when only ocne measurement is large
among time-average received pcwers or recelved power to
interference power raztios of broadcast signals, commeon
pilot signals, or the like transmitted from a plurality
15 of base stations [the base station 202 to the base station
222 in the present embodiment), which are measured a2t the
mobile station 231, e.g., when the meocbile station 231 is
located at a site A in Fig. 15. This cccurs, for example,
in the case of ¥, =1, T, =0, and ¥4, = 0, wherein the
20 base station 202 is iﬁ the packet transmissible state with
respect to the mobile station 231 and wherein the base
station 212 and the base station 222 are in the idle state.
The following will describe processing carried out
when a packet arrives at the base station in the packet

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

station 202, the data Jlink ftransmission control unit 203
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station 231 perforns an error detection process of the 10 received packet
(S304). When no error is detected, the npbile station 231 notifies the base
station 202 of an acknow edgnment of arrival of the packet (5305 and 5306).
When an error is detected, the nobile station 231 notifies the base station
202 of a repeat request for i5 retransm ssion of the packet (5305 and 5307).
When the notification fromthe nobile station 231 is an acknow edgnent of
arrival, the base station 202 deletes the stored packet corresponding to the
uni que nunhetd{ Z308 i ArRINSILR). tYWhehe tdhec kot i docat g oy ol amd he thkild e st ati on
20 231 is the repeat request, the base station 202 retransmts the packet
correspondilng ddd 4 hehainiRCiecodeber tS5308kandoB- 108" er¢3d)y dpeeatiiom of nobile
station and base stations in idle state 25 hs described previously, the j-th

base stati &f afhe GdSeiviedheatdbe statRevhbbilespegtibe,t hadnehbiclkes 86
station. The following will describe processing carried out when a packet

arrives at e deaseSt@3on 448 thed dhersyat e6) . refies ithg et gink7. Let us
suppose herein that the base 5 station 212 and the base station 222 are in

the g dl e stiatensifd «&henbasetr s6ation: 2123 idbithe il Spat&ett Bepdaha | i nk
transm ssion control unit 213 controls the delivery unit 21.5 so as to
transfer thgnpacketeaddgessed toréhe Jlhhe the packet to the
transmitter/receiver 207 as it is, thereby transmitting
the packet to the mobile station 231 (S303). The mobile
station 231 performs an errcr detection process of the
16 received packet {S304). When no error is detected, the
mobile station 231 notifies the base station 202 of an
acknowledgment of arrival of the packet (S305 and $306).
When an error is detected, the mobile station 231 notifies
the base station 202 of a repeat regquest for
15 . retransmission of the packet (S305 and 5307). When the
notification from the mobile station 231 is an
acknowledgment of arrival, the base station 202 deletes
the stored packet corresponding to the unique number (S308
and 5310} . When the notification from the mobile station
20 231 1s the repeat request, the base station 202
retransmits the packet corresponding to the unigque number
(S308 z2nd S30858).
(2) Operation of mobile staticn and base stations in idle.
state

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

P, = 0 is in the idle state with respect to the mobile
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station 231 directly to another base station or to the base 10 station 202 in
the packet transmssible state as it is. Therefore, when the packet

at the base station 212,

anot her

(5311 and 5312 in Fig. 17). 15 Since the base stations 212, 222 are
constructed in nuch the sanme structure, the sane operation as above wll be
carried out when the packet arrives at the base station 222. (3) operation

of nobil e sttadidonand base stations in
state and in packet copy

arrives

the base station 212 transfers the packet to
base station or the base station 202 as a receiver base station

20 packet copying and transm ssible
transm ssi ble state when Eq (2) bel ow holds, either

one base station T foflawphunalllydeftchabe pratieerdnef cHrrdckd gaes into the
packet copying and transm ssible state with respect to the 25 nobile station

231, and eaghehaseasliati ghrdesenst raid BhseVstal iandinoth Heidie sk atke packet

copying and 87 Lransm ssible state goes into the packet copy

state. [EQ.rfer¥ihg\o Py (2)7. ractlué Rlg®ose hdrsin thad Shd bash
(Pm,, 11// _mt -rnmedi)> 7 h,t =1, NI)

2

10

i
(6, ]

20

station 212 and the base station 222 are in the idle state.
At the base station 212 in the idle stafe, the data link
transmission control unit 213 controls the delivery unit
215 so as to transfer the packet addressed to the mobile
station 231 directly to another base station or to the base
station 202 in the packet transmissible state as it is.
Therefore, when the packet arrives at the base station 212,
the base station 212 transfers the packet toc another base
station or the base station 202 as a recelver base station
{8311 and 85312 in Fig. 17).

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

(3) Operation of mobile station and base stations in
vacket copying and transmissible state and in packet copy
transmissible state

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

mobile station 231, and each base statlion demonstrating

T, = 1 and not being in the packet copying and

g7

transm ssi bl e



yi,d mu maxrt/((P,dd(1),.. ( Pud\N)) 5 The synbols used herein are the sane
as in Eq (1) Eq (2) holds when two or nore tinme-average received powers or
ti me-average received power to interference power ratios neasured at the
nobil e station 231 are large, as in the case where the nobile station 231 is
| ocated at 10 a site Bin Fig. 15; for exanple, it occurs in the case of 'F,
=1, V2 =1, and WB = D as in the present enbodi nent, wherein either one
base station, the base station 202 or the base station 212, is in the packet
copying andrdfsiisdg S5l bl e state. Tiss ei tihgro oneHeasepstatdton gapybe a base
station in the packet transm ssible state or a base station with a large

ti me- aver age-a4r86eil ¥yetb powet a8k . tinme-average received power to interference
power ratio before the transition. The present enbodinment will be further
descri bed o4 he;yassunption that the base station 20 202 is in the packet
copyi ng and transmi ssible state and the base station 212 in the packet copy
transm ssi state. The followng wll describe processing carried out 88
when a pacEiﬁ%éj%ives at the base station 202 in the pzé et -copying and
transm ssi blle state, referring to. Fig. 18. The base station 202 adds a

uni que nunber toft wpggkdﬂﬂﬁxgmhg:ﬁk@nﬂkhe network 1, adds the CRC code or
the like forth Oﬁﬁror q§%ecéj£9hof ﬁnsﬁnecelved packet at the

med _mat med 1=

Prct e = 05Dy (D)2, Py (W)
5 The symbols used herein are the same as in Eq (1}.

Eq (2) holds when two or more time—average‘received
powers or time-average received power to interference
power raticos measured at the mobile station 231 are large,
zs in the cazse where the mobile station 231 is .located at

10 a site B in Fig. 15; for example, il occurs in the case
of Wy =1, ¥,=1, and P53 =0 as in the present embodiment,
wherein either one base station, the base station 202 or
the base station 212, is 1in the packet copying and

transmissible state. This either one base station can be

i

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

The following will describe processing carried out
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nobil e station, thereafter stores the packet, and makes a copy of the packet
i ncl udi ng 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 7.0
transm ssible state (5323), and the base station. 212 stores the delivered
packet (5324). Further, the base station 202 notifies the nobile station 231
of the storage of the packet addressed to the nobile station 231 (S325b)

The nobile station 231 requests the base station 15 with the maxi nmum

ti me-aver agthdreaepuedleporerioes &t mirabercagetaedenvedZponathd eachker f er ence
power ratio to nmake a state transition into the packet copying and

transm ssi iy isti@t endas rdesearisedh ps eyt ausl y retiry-icedn tol Bty .t he .nunber of
base stations providing a notification 20 of a new packet to the nobile
station 23Ighd ®00e. st Soncan2bedarplenentpte byunmke ngot BRebasekstati on with
the maxinmumtine-average receiving quality provide the notification. -n
this case, ddmibaconesn fieassibtRotR 1edig8s extrarpowedef ok the netification
and suppress 25 interference. However, if influence of the interference is
weak, t i i%alsRepessbh eidi: Dby ca maidhod: 8f i ki Rt gach apacket

recei ving base station (the base station in the packet copying and

transm ssi blgdStater D idhe PRECeSERLIOR tdribd R PACKEL e €PPYnEr RARFAELSSI bl €
state) notify the nobile 5 station 231, as indicated at S325b and S325a in

Fig. 18. TEhegmbidte telaida@ke23ki dEcedvihfdrhden-n@beti ¢aBkenand s322
in Fig. 18). Then the base station 202 delivers the packet
copy to the Dbase station 212 in the packet copy

10 transmissible state (S323), and the base station 212
stores the delivered packet (S$324). Further, the base
station 202 notifies the mebile station 231 of the storage
of the packet addressed to the mobile station 231 (S325b) .

The mobile station 231 requests the base station

N

with the maximum time-average received power or

=

time-average received power To interference.power ratio
to make a state transition into the packet copying and
transmissible state, as described previously. This can
l1imit 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 guality provide the
-notification. In this case, if becomes feasilkle to reduce
extra power for the notification and  suppress

25 interference.

However, if influence of the interference is weak,



selects a base station with a maxi num i nstantaneous received power or
i nst ant aneous received power to interference power ratio anong signals of
broadcast 10 signals, common pilot signals, or the like transmtted froma
plurality of base stations at that point (two stations of the base station
202 and base station 212 in the present enbodi nent) (S326), and requests the
sel ected base station to transmt the packet to the nobile station 15 231
(5327). A specific nethod of this request can he a nethod of sending a
request to titheibpasgésst gtddnilbyeséndicaplay basmeshad ont nmabéndf ercdpeci fyi ng
the base station and a nunmber of the packet notified. For the nethod of the
request, itrdckpbsseberéeviag Zasmpoytaonet hbe dfzesendiaglioheinedqbest
directly to the selected base station through an uplink or a method of
noti fying tdmciset estradibasedstacnemict ithe seqiestr tlediassdsattdobase
station not selected, through the network between the base stations- The
reason for it tire 2actkedt capyupkirnlsramd id Idowlatk) exiibiy tdief hebene
i nstant aneous receiving qualities between the nobile 90 station and each
basé& st at i artainton hatl what elndecatiridnain SB2dki whagS§adla tiy Fdgyi éBded t hrough
t he downl i nk between the selected base station and the nobile station, the
maxi mum r ecei vi nClipiatokb yleant beipheldéd rehreduging hen® uptifkcbhétween anot her
base station and the nobile station.
selects a base station with a maximum instantaneocus
recelved power . or instantaneous received power to
interference power ratio among signals of broadcast
ic ~ signals, common pilot signals, or the like transmitted
from &z plurality of base stations at that peoint (two
stations of the base station 202 and base station 212 in
the present embodiment) (S326), and requests the selected
base station to transmit the packet to the mobile station
15 231 (8327). A specific method of this requést can he a
method of sending a request to the base station by sending
a base station number for specifying the base station and
1 a number of the packet notified.
For the method of the reguest, it is possible to
20 employ a method of sending the request directly to the
selected base station through azr 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



Then the base station receiving the request (the base station 202 in the
present enbodi nent) transmits the packet to the nobile station 231 (5328).
At this tinme, 10 the base station 202 may notify the nobile station 231 of
storage of two or nore packets addressed to the nobile station 231. The
reason is that this can obviate a need for further notification of
subsequent packets under storage fromthe base station. 15 The nobile
station 231 perforns the error detection process of the received packet
(5329). Whatalo @rrordisacdeeeeeditathenndbil ehstavhéene23ienBeriigs t he base
station 202 in the packet copying and transm ssible state of an
acknow edgrame ofinag rawal 1 oY the igdcked (8330 land 588 VR1ZMmkThiesweeti fi cati on
may be perfornmed directly to the base station 202 or through the base
station 21Zhahealanted drase sstdeteorednd heheohicke Ist atfohi@81 $dkects a
base station wth a maxi numinstantaneous or time-average receiving quality
at that poinEzi(B382) cared wictg f gesltiiy base $teatydaldbdoftlarsepratheequest for
retransm ssion of the packet (S333). 91 Receiving the acknow edgnment of
arrival , thglbase siatéon 20 dedret dsndde sdtadrieth pagket ther r espanedi ng to the
uni que nunber (5334 and 5337;. The base station 202 notifies the base
station 21zZtatidm. packet- copy 5 transm ssible state of the nunber of the
packet (5336). Receiving the notification, the base station 212 del etes
Then the base station receiving the reguest (the

base station 202 in the present embodiment) transmits the
packet to the mobile station 231 (8328). At this time,
i0 the base station 202 may notify the mobile station 231 of

storage of two or more vackets addressed to the mobile

station 231. The reason is that this can obviate a need

for further notification of subseguent packets under

storage from the base station.
15 The mobile station 231 performs the error detection

process of the received packet (S§329). When no error is

detected, themobile station 231 notifies the base station

202 in the packet copying and transmlssible state of an

acknowledgment of arrival of the packet (S3230 and S331).
20 This notification may be performed directly to the base

station 202 or through the base station 212. When an error

is detected, the mobile station 231 selects a base station

with a maximum instantanecus or time-average receliving

guality at that point ($332) and notifies the base station

25 of a repeat request for retransmission of the packet

(5§333) .



t he packet copy stored according to the notification (S338). On the other
hand, when the base station 202 receives 10 a repeat request, it retransmts
t he packet corresponding to the unique nunber (5333, 5334, and 5335). Since
the systemis configured so that each base station stores a packet and one
or nore base stations send the packet to the nobile station w thout
providing the 15 -inc control station for delivery of packet separately from
t he base stations, as described above, the traffic volunme can be reduced in

the network and the diansgi sskosckdelakddmiofopacketvean Peedegegased, so
as to increase the throughput and enhance the performance of the entire 20

system Forstie Jiobiohi gat ks sof hdel €d am rofc ke cRackalo Gapyng al 6336 from the
base station 2.02 to the base station 21 in Fig. 18, it is possible to

enpl oy eit her; Qfe thigBermetdwds shewsisy Fig. A9A 198, and19C 285 Nanely,

in the first nethod, as shown in Fig. 19A, every tinme the base station 202

receives ap Acknaw edgienty,,92. of sarshvabibromt heppobil e statigpgyat S331,
the base station 202 notifies the base station 212 of ‘a unique Ppacket

nunger of a.packetsdo,be debeteds(fhl nufldhicy HHB. padher PRESERENt packet
stored in the base station 202 may 5 be deleted at the sane tine as the
notificati @cdi4Ae SECUUL MBI DOd: chNernase, stalt9ni 802, NotEL1 Ees
the packet copy stored =zccording to the notification
(5338 .
On the other hand, when the base station 202 receives
1C a repeat request, 1t retransmits the packet corresponding
to the unigue number (S$333, $334, and S335).

Since the system 1s .configured so that each base
station;stores a packet and one or more base stations send
the packet to the mobile station withoul providing the

15 line control station for delivery of packet separately
from the basé stations, as described zbove, the traffic
veolume can be reduced in the network and the transmission
delay time of packet can be decreased, so as to lncrease
the throughput and enhance the performance of 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 1s possible to employ either of three
methods shown in Fig. 19A, 18B, and 19C.

25 Namely, in the first method, as shown in Fig. 19A,

every time the base station 202 receives an acknowledgment

S2



t he base station 212 of the | atest packet nunber in a prescribed tine.
Nanely, the base station 202 starts the processing shown in Fig. 19P upon
reception of the arrival 10 acknow edgnment fromthe nobile station at 5331,
starts a deletion tiner in which a tinme of a prescribed deletion interva
is set (Bl), and stores a packet nunmber corresponding to the foregoing
arrival acknow edgnent (B2). At this tine, the base station 202 may del ete
the 15 pertinent packet stored therein at the sane tinme. Wen the base
station 202 feceiniesmla heewnarthieakchtkrow tedgnent 2 tt 3 ehf t éhe( yeseat B3),
the base station stores a packet nunber corresponding to the arrival

acknow edgnenét(B2) .202WNrent aff eredlite doxie ssatttibe del 2t odnat irErgueyes at
B4), 20 the base station 202 notifies the base station 212 of the J.atest
packet nunbezckeat moimipacket anunbees st brede e ttldatAl poi AL, thie.time nunber of
the | atest packet out of packets corresponding to received arrival

acknow edgnene sparthhnentt be preasartiduesd t imetcoupted atatthern i2oer n(z2B5). 25
Further, in the third nethod, the base station 202 perfornms notification on
t he basi s dedeketirend aft ahDIapectine packeke qetd fievetynten packets

del eted). Nanely, the base station 202 starts the processing shown in Fig.

19C upon recepti omnafhd ke arid wad tlackn oM e dgrents ot P02 mehiilfe «sf ati on at
S331, resets a counter ton =1 (C), and stores a packet nunber

correspondi tige t Dakke eregal nglzaprf wle atkbevtegdgmdt (K2ybeFhenbase station
202 may prescribed time. Namely, the base statlon 202 starts the
processing shown in Fig. 19B upon reception of the arrival
10 acknowledgment from the mobile sﬁation at $331, starts a
deletion timer in which a time of a prescribed deletion
interval 4is set (Bl), and stores a packet number
corresponding to the foregoing arrival acknowledgment
(B2). At this time, the base staticn 202 may delete the
15 pertinent packet stored therein azt the same time. When
the base station 202 receives a new arrival acknowledgment
thereafter (yes at B3), the base station stores a packet
number corresponding toc the arrival acknowledgment (B2} .
When a timeout occurs at the deletion Limer (yes at B4),
20 The base station 202 notifies the base staticn 212 of the
latest packet number out of packet numbers stored a2t that
point, i1.e., a number of the latest packet out of packets

corresponding to received arrival acknowledgments within

the prescribed time counted at the timer (BS).

N
[83]

Further, in the third method, the base statlon 202

performs notification on the basis of deletion of a



del ete the pertinent packet stored therein at the sane tine 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 arrival
acknow edgnent is stored (C5) At the tinme when the counter n reaches 10,
i.e., when the base station 202 receives arrival acknow edgnents for ten
packets, C6 results in yes, and the base station 202 notifies the base
station 212wpfciheclrdstt packet, rueier tettpatkpackdt lehadber Fagedved at t hat
point (C7). Anong the above nmethods, the first nethod has the disadvantage
of high traflfe dbasd wweatforntheZnetefteathenpraeelsedass ehofvrhiigh Fagt.i fi cati on
frequency but the advantage of easy buffer nanagenment. The second net hod
general |y 13 udwen diesapantage ahecanplirvadt ed kinof-flerd gnesrag eirent thleecause of
| ow notification frequency but the advantage of low traffic volunme for the
notificati ombilhe thardoRSametSBad ,i sxegeney at | yophaerdtat nan Lnt(€ljedi at e
position between the first and second nmethods in terns of the 94 traffic
vol dime and dnd fsero menagenentet Thebpresenteameodi iremtt pehr fsreheingaf fic
vol une and buffer managenment both to be controlled in a good balance by
properly emixyialy &bknbhieelgrethodsClescr Thed basabovet iénckdentall y, a
timer may be adopted as a trigger
delete the pertinent packet stored therein at the same
time as the storage (the same will alsoc apply to C5). When
the base station 202 recelves a new arrival acknowledgment
i) 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, 1.e.,, when the base station 202
receives arrival acknowledgments for ten packets, C6
15 results in ves, and the base station 202 notifies the base
station 212 of the latest packet number out of packet
numbers stored at that point (C7).
: Zmong the above methods, the first method has the
disadﬁantage of high traffic volume for the nctification
20 because of high notification frequency but the advantage
of easy buffer management. The second method generzlly
has the disadvantage of complicated buffer management
because of low notification frequency but the advantage
of low traffic volume for the notification. The third

25 method is generally placed at an intermediate position

between the first and second methods in terms of the
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for deleting the packet stored at the base stations 202, 212 in Fig. 18.
This exanple wll be described below 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 like for the error
detection of the received packet at the nobile station, thereafter stores
t he packet, and nmakes a copy of the packet including _5 the nunber (5321 and
S322X in Fig. 20) At this time the base station 202 starts a deletion tiner
for counting a_deletion timng far. the stored cket, using the input of

t he packet gﬁagﬁg‘bé%%;%T%tFBH Eﬁgf§§'§“¥?ﬁ%ﬁﬁ?£€The base station 202 nay
start the deletion.tiner at the tine when_ 20, t first sends the objective
packet. Then the B&Se PStt5Un FHLULTRYEr B adkist QﬁﬂéEHTov?%@n ase
station 212 in the_packet copy transmn ssi bl state égiZB)" The base station
212 stores £RE dBliVRF eB2NBEEKER GartP Sk affs FerefPoncti rdr & o¥°eBunti ng
the 25 deletion timng for the stored packet, using the input of the packet
at the basePStafichPy1PraBed 1ty fYHerYESMIRR) thres et ifer  dgfer bage stati on
202 notifies the nobile station 231 of the storage of the packet addressed
to tRe nobi FECV&t-ation. 231 (S325b). The nobile station 231 requests a base
station with 5 a_maxi num tjine-average received power or tine-average

recei ved power tolRRFEEETrienced. powet MRt 'Yt BSmalePd &t st @ trigger

for deleting the packet stored at the base stations 202,
212 in Fig. 18. This example will be described below on
the basis of TFig. Z0.

10 Namely, as shown in Fig. 20, the base station 202
adds a2 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 mokbile staticn, thereafter
stores the packet, and makes a copy of the packet including

15 The number (5321 and $322X in Fig. 20). At this time the
base station 202 starts a deletion timer for ccocunting a
deletion timing for the stored packet, using the input of
the packet at the base staticon 202 as a trigger. The base
station 202 may start the deleticn timer at the time when

20 it first sends the objective packet.

Then the base statlon 202 delivers the packet copy
to the base station 212 in the packet copy transmissible
state (5323). The base station 212 stores the delivered
packet and starts the deletion timer for counting the

25 deletion timing for the stored packet, using the input of

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



transition into the aacket 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
feasi bl e, because the notification is performed fromthe base station with
the maxi numtime-average receiving quality. In this case, the extra power
for the notification can be reduced and interference can be 15 suppressed.
However, if influence of the interference is weak, it is also possible to
enpl oy suchfarbethodtihbdta each afphekel 02 exsi Vi hgs bdse msilat 1o f(athierbase
station in the packet copying and transm ssible state, or the base 20
station in 2he packet copyateansniksi phekstakedrratidd d e mudbillee station
231, as indicated at 5325b and S325a in fig. 18. Receiving the notification,
the nobil e station 231 dé&l2eciks) a base station with a maxi num i nstant aneous
25 received power or instantaneous received power to interference power ratio
anong the signal sTieé thrlwalde astz t Bén sk Jhat squeonmon pidots tsdtginat sitdr the i ke
transmtted fromtwo or nore base stations (two stations of the base
st atj on 202: andxhase statd-onv@i2gherreiayiatdt batvepoi ot t(H832G)ve rarck t he
nmobi l e station 231 issues a request for transm ssion of the packet to the
sel ect ed basecstatbaowd S327) nt A Bpeai f¢ @ dmethod tiifo thi 8akequestztean be a
met hod

transition into the packet copying and transmissible

state, as described above, whereby the number of base

staticns providing the notification of a new packet to the
iO 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

guality. In this «c¢ase, the extra power for the

notification can be reduced and interference can be
15 suppressed.

However, 1f influence of the. interference is wezk,
it is also possible to employ such a method that each
packet recelving base station (the base station in the
packet copying and transmissible state, oxr the base

20 station in the packet copy transmissible stazte) notifies
the moblle station 231, as indicated at $325b and 3325z
in Fig. 18.

Recéiving the notification, the mobile station 231

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

interference power ratio among the signals of broadcast



of requesting the base station by sending a base station nunber for
speci fying the base station and a packet nunmber notified of. 10 For
nmet hod of the request, it is possible to enploy a nethod of sending the
request directly to the selected base station through. an uplink or
of notifying the selected base station of the request received at

station not selected,

reason for

it is that an uplink and a downlink exhibit different

t he

a net hod
a base

t hrough the 15 network between the base stations. The

i nst ant anecisgnetei veogmgualpties beyneén,t be rold | kikst atkosndandegach base
station and that while the maxi num receiving quality is yielded thr
downl i nk befrxwent 20 ¢henset ched baseishat i(omcandatthenmii ahst akisen, t he

maxi mum recei ving quality can be yielded through the

ough the

upl i nk bet ween anot her

base stati ataniothel0fgobinlde bastatsoatidhed 1Ché dvasien stat i bhatepeiivitng t he

request (the

25 base station 202 herein) transmts the pac{et to the nobile

station 231(35328) . aAd thesmbibiee tdie thage Biatiosue87a202qmey tnabirf y t he
nobil e station 231 of the storage of two or nore packets addressed to the
nobid e st atixan2dlssThe sobihe statkan 23ktiperforasttiebeseok tdetieat i on

process of

t he received packet (5329). When no error is S detected,

nmobi | e stat{®IL 2Bl motbEkbesitthechase sfathtos 283uéBttden iae keinetbpYi
transm ssi ble state of an

20

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

For the method of the request, it is possible to
employ a method of sending the regquest directly to the
selected base station through an uplink or a method of
notifying the selected base station of the. request
received at a base station nct selected, through the
network between the base stationé- The reason for it 1is
that an uplink and a downlink exhibit different
instantaneous receiving qualities between the mobile
station and each base station and that while the ﬁaxinmm
receiving quality is yielded threugh the downlink between
the selected base station and the mobile station, the
maximum receiving gquality can be yielded through the
uplink between another base station and the mcbile
station.

Then the base station receiving the reqguest (the
base station 202 herein) transmits the packel to the

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

27
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acknow edgnent of arrival of the packet (5330 and 5331). This notification
may be perfornmed directly to the base station 202 or through the base
station 212. Wen an error 10 is detected, the nobile station 231 selects a
base station wth a maxi numinstantaneous or time-average receiving quality
at that point (5332) and notifies the base station of a repeat -request for
retransm ssion of the packet (5333). 15 When the base station 202 thereafter
receives a repeat request fromthe nobile station 231, i t -etransnuts the
packet corre8pondiyngoté fvhehmingutel hainbert{6833315834 theamd B33B) .0A n t he
exanple of Fig. 20, when a timeout occurs at 20 the deletion tinmer started
at S322X, thechbasensrathank202 addretsesd he $hor sebjdckett adoraresiydndi ng to
the t-per (5336X and 5331). The base station 212 also deletes the stored
packet corresponding iabihe siakionhehl pdrieouts thor curmort ettee elret | on
timer started at S324X (S336Y and 25 5338). Since the processing of Fig. 20
as descri bedrabexe o88thbviates vdte predd if aisaded et | othawtnd ieccatdmon. 5 5336 in
Fig. 18) , it can suppress increase of the traffic in the network between
t he base stattensedueclt® nodnt Iolspacket € 3flonothé icdet beiloas exathzfticat | on.
Since the acknow edgnent of 5 arrival of the packet fromthe nobile station
(5331 in Figdz 209)ths patlkalwayswecessat ytrihemicafibile wolatre clamrbe
acknowledgment of arrival of the packet (S330 and S331).
This notification may be performed directly to the base
station 202 or through the base station 212. When an error
10 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
of a repeat reguest for retransmission of the packet
(S333) .
15 When the base station 202 thereafter receives a
repeat request from themobile station 231, it retransmits
the packet corresponding to the unigue number (5333, 5334,
and $335;.
In the example of Fig. 20, when a timeout occurs at
20 the deletion timer started at S322%, the base station 202
deletes the stored packel corresponding to the timer
(S336X and S337). The base station 212 also deletes the
stored packet corresponding to the timer when a timeout
occurs at the deletion Timer started zt S3Z4X (S336Y and
25 5$338) .

Since the processing of Fig. 20 as described above
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further reduced. The timeout value of the deletion timer inrig. 20 is
assuned to be set at a tine conceivably enough to accept of the repeat
request for retransm ssion of the 10 packet. :ncidentally, the present
enbodi ment described the cases of one base station transmtting the packet
(Fig. 18 and Fig. 20), but it is also possible to enploy a configuration
wherein the base station 202 and the base 15 station 212 both transmt
i dentical packets if interference or the like is not to significant or if
the recei vingigbaki tiecaacbelenhndmbel by ndiel fli versiny (SBdéeptiiny at. t he
nobil e station receiving the identical packets fromtwo or nore base
stations. Thes, examplresupklre2E becspeckefeLdlHy tdeddiidhéd betowtnefsrring to
Fig. 21. The base station 202 adds a uni que nunber to the packet com ng
fromthe nétswwkeh, taddbatke sSERECicode dur the coitke If gra diet ®rfcr tdet ecti on of
t he received packet at the nobile station, thereafter stores the packet, and
makes 25 a ¢opytobnt heopacket tiinel.udi ngitide s oerc Krkddle dqie 8425 in Fly.
21) . Then the base station 202 delivers Lhe packet 99 copy to the base
stati on 21Zinithe packes peepet franstnssichia skate iCR348p31and fike base
station 212 stores the delivered packet (5344). Next, each of the base
station 202@ndithachasa wbystattens2iz, nehie itass £ hec rebi heestatd o of the
presence of the stored packet (5345). If the nobile station is in

further reduced. The timecut value of the deleticon timer

in Fig. 20 is assumed to be set at a time conceivably enough

to accept of the repeat request for retransmission of the

oy

packet.

| B

Incidentally, the present embodiment described the
cases of one base station transmitting the packet (Fig.
18 and Fig. 20}, but it is also possible to employ a
configuration wherein the base staticon 202 and the base

station 212 Dboth traznsmit 1denitical packelts 1if

-
n

interference or the like 13 not so significant or if the
receiviﬁg quélity can be enhanced by the diversity
reception at the mobile station receiving the identical
packets from two or more base stations. This example will

20 be specifically described below referring to Fig. 21.
The base station 202 adds a unigque number to the
packet coming from the network 1, adds the CRC code or the
like for the error detection of the received packet at the
mobile station, thereafter stores the packet, and makes
25 a copy of the packet including the number (S341 znd 5342

in Fig. 21). Then the base station 202 delivers lhe packet



a packet receivable state, the notification at 5345 can be omtted. Then
each of the base station 202 and the base station 212 transmts the stored
packet to the nobile 10 station (S346). The nobile station 231 perfornms the
error detection process (5347) for the received packets. At this tinme, the
nobil e station can also performthe diversity reception of ,identical
packets sent fromtwo or nore base 5 stations. A nethod of the diversity
reception can be selected froma first nethod of conbining identical bits
of the recefved identfbal pasket §LBILECBY BiltZ adt hdyrear ®ackeseddtity net hod of
conbi ning the recei ved packets wei gBht_ed by received powers or received power
to interfereheaspdnsi2® ratpbs big3bY) bi endandha bRised seehodNofZlsel ecting a
packet with no error detected out of packets after the error detection.
When no errdtoirssdétectdsd, 1 udeemobiteest d688d) -231 sends an acknow edgnent of
arrival of the packet to the base station 202 in the packet copying and 25
transm ssi bl e stalVex{5345@ndc5348k. tRecei viagivhe 284 iamd abkndasedgnent, -
the base 100 station 202 deletes the stored packet corresponding to the
uni gble nunbetz{58512aAdne355)ieSTHe haseo st at $0At 202 alfsbhenptrisfsises-4 he base
station 212 in the packet copy transm ssible state of the nunber of the
packet (535d}.thReceivedgratleenotsFébati o e nodsel stttdtone212s del etes  the
stored packet copy according to the notification
a packet receivable state, the notification at S345 can
be omitted. Then each of the base 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 (S347) for the received packets. At this time,
The mobile station 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 lidentical bits
of the received identical packets bit by bit as they are,
2 second method of combining the received packets weighted
by received powers or received powelr to interference power
20 ratios bit by bit, anda 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 copying and

25 transmissible state (5348 and 534%).

Receiving the arrival acknowledgment, the base
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(5356). It is possible to omt the notification at 5354 if the system
enpl oys the aforenentioned nethod using the tinmer as shown in Fig. 20. 10
When an error is detected at 5348 on the other hand, the nobile station
sends a repeat request for retransm ssion of the packet to either the base
station 202 or the base station 212 (5350). If the base station 202
recei ves the repeat request, the base station 202 15 redelivers the
retransmtting packet to the base station 212, or notifies the base station
212 of the nunber of the retransmtting packet (5352). Then each}of t he base
station 202 hadlrhe? base st § dh28Roret ARSI sC? heespefdestelio gduket
(5353). 20 Further, when the nobile station 231 noves to near a site Cin
Fig. 15 andigaiins aulaege (FPAe-averagei ecelvedapoviiratoron i 12 aderage
received power to interference power ratio in addition, e.g., in the case of
VT = 1, 41 =otjfand 1Epe lbatke baeéistrat iZzdi¥ 202 sithid aplackdsl i vy 25 a
copy of a packet arriving at the base station 202 to the base station 212
and t he baskratanieni222 siGI<rhe figid owinigeni bE dbscpibéstthe S&det)at i on of
the base stations and the nobile station in a variety of events of
trarsition Reosi.@iogr thennst afecad lamot Hdre $teatee sds tishowl A delieg.esl42. 5 (4)
Description of Event A The event a is defined so that at the nobile station
the stored packet copy according to the notification
(S356}). It is possible to omit the notification at 5354
1f the system employs the aforementicned method using the
fTimer as shown in Fig. 20.
ib When an error is detected at 3348 on the othér hand,
the mobile station sends a repeat reguest for
retransmission of the packet to either the base stzticn
202 or the base stabion 212 (8350). If the bazse statlen
202 receives the repeat request, the base station 202
15 redelivers the retransmitting packet to the base station
212, or notifies the base staticn 212 of the number of the
retransmitting packet (5352). Then each of the ‘base
station 202 and the base station 212 retransmits the
requested packet (5353).
20 Further, when the mobile station 231 moves to near
2 site Cin Fig. 15 and gains a large time-average received
power or tTime-average received power to interference
power ratio in addition, e.g., in the case of ¥. =1, ¥
: =1, and Y= 1, the basc staticn 202 similarly delivers
25 a copy of a packet arriving a2t the base station 202 to the

base station 212 and the base station 222.
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a transition occurs fromthe aforenentionedEq (1) hold--nu state to the Ea
(2) holding state and the nobile station 231 requests the base station in
t he packet transm ssible 1'i state (the i-th base station of WL = 1) to nake
a transition into the packet copying and transm ssible state and requests

the base station in the idle state, newwy having turned toi = 1, to nake a
transition into the packet copy transm ssible state (cf. Fig. 14A and Fig.
14E). 15 The event A will be specifically described below wth reference to

Fig. 22 on the assunption that the base station 202 is the base station
maki ng the transiTr®nIPLORYItTHE ‘patketCEFEASH d41DI @P8¥atéoPned e packet
copying and transnmissible state and the base station 212 is_the base 20
station makPaactHe transiatibhlrrbrbi he §dt bl ek at'e 2 hebl Ehe ©hades copy
transm ssible state. Wen the nobile station 231 noves from the Eq (1)
hol di ng st a®® FAEDSEHKECRq (O™ hol @ph§ashaté 2 tche qrobhPehest atiede 231 sends a
request for a transition into the 2~ packet copying and transm ssible state
to the baseskewti on F202 ddd-notifies the base station 202 of a base station
102 nunber for specifying the base station 212 newy having turned to 111 =
1 (5861 and 53b2DknAcFigti2?) oRdcedving the notification, the base station
202 requests the base station 212 to make a transition into 5 the packet
copy transm ssi bl Bhsteatan 3363) defraked accopyt oft &paskdil laddtessed to t he
nobi l e station 231, stored
a transition occurs from the aforementicned Eg (1) holding
state to the Eqg {2) holding state and the mobile station
231 requests the base station in the packet transmissible
ii state {(the i-th base stationof ¥, =1) tomake a transition
intc the packet copying and transmissible state and
regueste the base station in the idle state, newly having
turned to ¥y =1, to make a transition into the packet copy
transmissible state (cf. Fig. 14A and Fig. 14B).
15 The event A will be specifically described bhelow
with reference to Fig. 22 on the assumption that the base
station 202 is the base station making the transition from
the packet transmissible stzte into the packet copying and
ransmissible state and the base staticon 212 is the base
20 station making the transition from the idle state into the
packet copy transmissible state.
When the mobile station 231 moves freom the Eg (1)
holding state into the Eg (2) holding state, the mobile
station 231 sends a request for a transition into the

25 packet copying and transmissible state to the base station

202 and notifies the base station 202 of a2 base station



at that point (5364), and delivers the packet copy to the base station 212
(S366). Then the base station 202 nakes a transition into the packet copying
and transm ssible 10 state (S367). In response to the transition request
fromthe base station 202, the base station 212 nakes a transition into the
packet copy transm ssible state (3365). The base station 212 stores the
packet copy delivered (S369). This i5 permts the base station 212 to
retransmt the packet copy instantly even if the base station 212 receives a
request fonurmetransm sgican ofirddelpadkete Thehianpadketnsaring Hagiidher eaft er
at the base station 242 is copied by the base station. 202 and the 20

packet copythsnédel irvered £ o1t hezbasenst atiam iZ?ZFiﬁS 2descri bed above. (5)
Description of Event B The event B is defined so that at the nobile station

a transition occurscéfomthetzg {2)ihotdtngnst afre: tiwatbest2%iba (Z)z hol di ng
state where the base station in the packet copy transm ssible state has

turned to Tregu@saBdtarl pashe sU03 hase stedivakknat he apackatorcapyiong and
transm ssible state stays in the state of TIri = 1 (the other base stations

withs TF, =t0} pnekébatopher mphihe sstalicon t23k remeEst s tdieebasecstation in
t he packet copying and transm ssible state to 5 nake a transition into the

packet transmi sspbtrest atigrarded equestis disi baserstabvhonailn therpacket copy
transm ssi bl e
at that point (S364), and delivers the packet copy to the
base station 212 (38366} . Then the bhase station 202 makes
a transition 1nto the peacket copying and transmissible
iﬁ state (S367).

In response to the transition request from the base
station 202, the base station 212 makes & transition into
the packet copy transmissible state (5365). The base
staticn 212 stores the packet copy delivered (S368). This

15 permits the base station 212 to retransmit the packetl copy
instantly even 1f the base station 212 receives a reguest
for retransmissicn of the packet.

Then a packet arriving thereafter =at the base
Station 202 is copled by the base statioﬁ 202 and the

20 packet copy is delivered to the base statiomn 212, as
described above.
{5) Description of Event B

The event B is defined so that at the mobile station

a transition occurs from the Eg (2) holding state To the

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

copy transmissible state has turned to W; = 0 and only the
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state to make a transition into the idle state (cf. Fig. 14A and Fig. 14P).
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 making- -
the transition from the packet copying and transm ssible state into the
packet . transm ssible state and the base station 212 is the base station
maki ng the transition fromthe packet copy 15 transmssible state into the
idle state. Wien the nobile station 231 noves fromthe Eq (2) holding state
into the Egbgik 4ok diog it dttes pehé&enobbpeinst ahddir 23dmsendsla seauest for a
transition into the packet transm ssible state to the base station 202 and
20 notifiesstheshaserist aftone 202 B -aibaspestahbonayebet af 0snsspeelfying the
base station 212 with W =0, i.e., the base station to nake a transition

into the idije staje.f§3Hzanthe SBRI10 HHri23)231 SFogethe MO hase stations
are handling packets addressed to the nobile station, it is also 25 possible

to enpl oy astethed of seadpagkihecheqguest e tthenhases Stadiomed %o Thi s
nmet hod can be inplemented in such 104 a manner that the nobile station sends

the gequestmbRe 4 heradsansbhi DNt bntioe the:lidt e sddwi oibhe baseesddion 212
and notifies the base station 212 of the nunber of the base station (base

station 202)chQecRBkerkbeddarsidt idh iRt Bhkhea Scpackaty thansmiss ) e st at e.
The present enbodinment will be further described assum ng the fornmer nethod.
state to make a trensition into the idle state (cf. Fig.
14A and Fig. 14B).
The event B will be specifically described below
ib with reference to Fig. 22 on the assumption that the base
station 202 i1s 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 transition from the pzacket capy
15 transmissible state into the idle state.

When the mcbile station 231 moves from the Eg (2)
helding state into the Eg (1) holding state, the mobile
station 231 sends a reaguest 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 ¥: =10, i.e., the base
station to make a transition into the idle state (S371 and
$372 in Fig. 23) . Since the two base stations are handling
packets addressed to the mobile station, it 1is alsc

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

base station 212. This method can be implemented in such
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Receiving the notification, the base station 202 sends a request for a
transition into the idle state to the base station 212 (5373) and nekes a
transition into 10 the packet transm ssible state (S374) _The base. station
212 makes a _ransition into the idle state and del etes the packet stored
(5375). The base station 202 doe- not performthe copying operation of a
packet arriving thereafter and does not performthe i5 delivery of the copy
thereof to another base station, either. (6) Description of Event C The
event C is detimedr sdahathaflofhe sbiate o5t 466l Thet FaAsPEtohodcdif s from

the Eq (2) holding state to the 20 Eq (1) holding state to _jield kITL =0
for the baskranaiitdsti AntRethackeéte co@ing bt pansnFsarbra 3tat@diand i1 = 1
for the base station in the packet‘copg transnissible state and that the
mobi | e statRohlf3esr dhgedesa et dasel statdLophenniR® gracketticopyEary and
transm ssible state to 25 nake a transition into the idle state and requests
the base statfdonn fbthe Parkerncdpy) thcansmesthblerarat&iro mke tde 105
Transition into the packet transmissible state. The event C wll be
spec?fi cal Iyadestribadshebewh Wi s atef er Bheertresking. exdoghindiet asislunpt i on
that the base station 202 is the base station making the transition from5
t he packet kepyinghanmd decasiisdi dseusintethet darire f diethsdat e and the base
station 212 is the base station naking
Receiving the notification, the base station 202
sends a request for a Transition into the idle state to
fhe base station 212 ($372) and makes a transition into
ib the packet transmissible state (S374).
The base station 212 mezkes 2 lransition into the idle
state and deletes the packet storxred (S375). The base
station 202 does not perform the copying operaticn of a
packet arriving thereafter and does not perform the
15 delivery of the copy thereof to another base station,
either.
(6} Description of Event C
The event C is defined so that at the mobile staticn

a transition occurs from the Eg (2) holding state to the
20 'Eg (1) holding state to vield T, = 0 for the base station
in the packet copying and transmissible state and ¥, =1
for the base station in the packet copy transmissible
state and that the mobile station 231 reguests the base
station in the packet copying and transmissible state to
25 make a transition intc the idle state and requests the base

station in the packet copy Ttransmissible state to make =z
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the transit-on fromthe packet copy transm ssible state into the packet
transm ssible state. Wien the nobile station 231 noves fromthe Eq (2) 10
hol ding state into the Ea (1) holding state, the nobile station 231 sends a
request for the transition into the idle state to the base station 202 and
notifies the base station 202 of the base station nunber for specifying the
base station 212 to make the transition into the packet 15 transm ssible
state (3381 and 5382 in Fig. 24). Receiving the notification, the base
station 202trg8sds 0% euest TRer PRRE S diEiI s 5 e bet REap&cket
transm ssible state to the base station 212. Since the base statjon for
addi ng t he uni que TR@nts8rel s Gwiri éhedcovidre 2bE 1 @2 hhtt BEsC ik haselaVat i on 202
further notifies the base station 212 of a nunber of a packet currently
stored (a patketedictitode &8 déknodtedgnehe ais@rpiian) tapg the biatest
uni que nunber to be added to the packet (5382a), as expressly described in
the first embediirentl2Sindéra kasE5shadeé oy aekdng2tiRedlseonsibies Faekets at
the time of occurrence of this event, it is also feasible to enploy 10E a
met hbd of r &éher prd tlo coby ipds @nst tieoysIRUSE Hnke 1frabemeidnghentiyla
di fferent packet between those stored at the two base stations (S383b).
Therefore, eiceher engethedo33863atoF16883bZi sscare sk outta 5l dhen: ks base
station 202 transitions into the idle state and deletes the stored packet
(3384) . Wh&het heabasig lon from the packet copy transmissible state
intc the packet transmissible state.
When the mobile station 231 meoves from the Eqg {2)
10 holding state into the Eg (1) holding state, the mobile
station 231 sends a request for the transition into the
idle state to the base staztion 202 zand notifies the base
station 202 of the base station number for specifying the
base station 212 to make the transition into the packet
15 Transmissible state (S381 and S$382 in Fig. 24).
Recelving the notification, the base station 202
gends a reguest for the transition into the packet
trznsmissible state te the base station 21Z2. Since the
base station for adding the unigque number is switched cver
20 to another, the base station 202 further notifies the base
station 212 of a number of a packet currently stcocred (a
packet without an acknowledgment of arrival) and the
latest unigue number to be added to the packet (S3€3a),
as expressly described in the first embodiment. Since the

25 base station 212 also stores packets at the time of

occurrence of this event, 1t is zlso feasible to employ
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station 202 in the idle state receives a packet addressed tc the nobile
station 231, it perforns 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 and base stations in idle state.” On the other hand, the
base station 212 transitions into the packet transm ssible state according
to the transition request fromthe base station 202 (5385) 15 (7)
Description of Event D The event D is defined so that at the nobile station
a transition geddrsl f odm rhécEq i) hol dihg sbase totaheonEq212) <hal di ng
state and, for exanple, a base station newy having turned into 1F, =
gives a naxtmmmnnbaagema@g 20 ricoei vetd groves t dxetwmzﬂmw@m vea power
to interference power ratio whereby the nobile station 231 requests the
base stati onti mhehevacketet ranstissebl (E3&s3at e (theetefbrbaseistratxdi on with T
= 1 heretofore) to nmke a transition into the packet copy transm ssible
state 25 angkehsd sefbestbs tI3BL Nasies stativadi nutthe idle state, newly having
turned into iF =1, to nmake a transition into the 107 packet copying and
trartsm ssi bl e st afieen e éverd sDaiildn PO specidfdical dys deses ithed ikglcow with
reference to Fig. 25 on the assunption that the base station 202 is the base
station nmakdingcé hend daisitd onte etprethgapaeket sBRaANSM Biséblichestatse i nto t he
packet copy transnissible state and the base station 212 is the base
station 202 in the idle state receives a packet addressed

to the mobile statiom 231, it performs the conitrol to

transfer the packet to The base station 212 as it is, as

=
<

described. in the foregoing section " {2) Operation of
mebile station and base stations in idle state.™

On the other hand, the bzse staticn 212 tfansitions
inte the packet transmissible state according to the
Transition request from the base station 202 (S3E5).

(7) Description of Event D

i;
tn

The event D is defined so that at the mobile station

A transitlion occurs from the Eq (1) holding state to the

Eg (2} holding state and, for example, a base station newly

having turned into ¥; = 1 gives a maximum time-average

20 received power or fime-average recslved power to
interference power rztic whereby the moblile station 231
regquests the base station in the packet transmissible

state {(the i-th base station with ¥, = 1 heretofore) to

mzke a transition into the packel copy transmissible state

25 and also requests the base station in the idle state, newly

having turned into W; = 1, to make a transition into the
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station making the transition fromthe idle state into the packet copying
and transm ssible state. Wien the nobile station 231 noves fromthe rq (1)
10 holding state into the Eq (2) holding state, the nobile station 231 sends
a request for the transition into the packet copy transmssible state to the
base station 202 and notifies the base station 202 of a base station nunber
for specifying the base station newy naking the 15 transition into the
packet co_py_ng and transm ssible state (5391 and 5392 in Fig. 25).
Recei vi ng tPéC%QFPHQE%ﬁRﬁLamﬁetbégéméﬁéﬂ'dﬁ Z02t&ends a request for the
transition into the packet copyin and transm ssible state to the base
station 212. Si nc“éhgoem@tbd%ewslgtb@nswiaﬁonmblyhdeaﬁrcq@@dnmﬁﬂawis
switched over to another, the base station 202 further notifies the base
station 2127vdtharatabencef ta pagkel S cait ridnt |as sirgvletonatha hetlbadw st ati on 202
(a packet without at acknow edgnent of arrival) and the Latest unique
nunber, 25 sbabéoadded o tisebpaeketat 5393akasgexipe dysins debenifbear in the
first enbodinment. This is because the base station 108 212 nmakes a
transition fheomnarkedl & rstrael v tthbat sdtagragentsf ahy eeckiett adurpessed to
the nobile station. Than the base station 202 nmakes a transition into the
packet copytrarnamsacssillsl ¢ tettat endS3IM) ba% eBaded iom thie? riot it dtdson  of
these, the base station 212 nmakes a transition into the packet copying and
station making the transition from the idle state into the

packelt copying and transmissible state.
When the mcbile station 231 moves from the Fg (1)
lb holding state into the BEg (2) helding state, the mobile
station 231 sends a reguest for the transition inte the
packet copy transmissible state to the base ststion 202
and notifies the base station 202 of & base station number
for specifying the base station newly making the
15 transition intc the packet copying and transmissible
state (8391 and $3%2 in Fig. 25).
Receiving the notificaticn, the base station 202
sends a request for the transition into the packet copying

and transmissible state to the base station 212. Since

N
o

the base stztion for adding the unique number is switched
over to another, the base station 202 further notifies the
base station 212 of a number of a packet currently stored
at the base station 202 {a packet without an
acknowledgment of arrival) and the latest unigue number
25 to be added to the packet (§383), as expressly described

it the first embodiment. This is beczuse the base station
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transm ssible state and stores the packet sent fromthe base station 202
(5395). Then the base station 212 perfornms such control as to nmake a copy of
a packet newy 10 arriving at the base station 212 and deliver the packet
copy to the base station 202. (8) Description of Event E The event E is
defined so that at the nobile station Eq (2) holds and, for exanple, the
base station with the 5 maxinmumtine-averace received power or tine-average
recei ved power to interference power ratio is changed over to another
wher eby t hehbhidle sraticen s231 areduest shehied 1l bases 5¢ atiitore uth stthee ggack et
copying and transm ssible state to nake a transition into the packet copy
transni ssi bb® 20v stateehndddegaests tbheéheagebdtlat isdm it he Thackathecopy
transm ssible state to nake a transition into the packet copying and
transm ssi ld&sstat®tidheZevent xEswkl trbesdpeéeinf iicald yhdeparideed daglyow with
reference to Fig. 26 on the assunption that the base 25 station 202 is the
base stati onraekhbgstbe et cansid i @B3$4om t he packet copying and transm ssible
state into the packet 109 copy transm ssible state and the base station 212
i s tthe base statBaeduaki ngethett fansittiiconofriometbe pRacketsecopytion
transm ssible state into the packet copying and transm ssible state. 5 Wen
the base stall omawidh khetpaxkiiicti nEnaverage packet copying and
Transmissiblie state and stores the packet sent from the
base station 202 (5385). Then the Dbase station 212
performs such control as to make a copy of a packet newly
10 arriving a2t the base station 212 and deliver the packet
copy to the base station 202.
{8) Descripticn of Event E
The event E is defined s¢ that at the mokile station
Eg (2} holds and, for example, the base station with the
15 maximum time-average recelved power cor Utime-average
received power to interference power ratic is changed over
to another whereby the mobile station 231 reguests the
base station in the packet copying and transmissible state
to make a transition into the packet copy transmissible
20 state and requests the base station in the packet copy
transmissible state to make a transition into the packet
copying and transmissible state.
The event E will be specifically described below
with reference to Fig. 26 on the assumption that the base

Z5 station 202 1s the base station making the transition from

the packet copying and transmissible state into the packet



recei ved power or tine-average received power to interference power ratio is
changed over fromthe base station 202 to the base station 212, the nobile
station 231 sends a request for the transition into the packet copy 10
transm ssible state to the base station 202 and a request for the transition
into the packet copying and transmssible state to the base station 212
(S401 and 5102 in Fig. 26). Receiving the notification, the base station 202
15 makes the transition into the packet copy transm ssible state (5404)
Since the baseystaihenifedbaddsng ttehershitiee barenisers disorchEmed avrar to

anot her, the base station 202 notifies the base station 212 of a nunber of a

packet curgest | ytstoeadmbaipackete Widdrosd ¢ adnackoawt adgpertccaf 2@parrival)
and the | atest unique nunber to be added to the packet, as expressly

descri bed itrihemisrsblenbadigment . inSioncetlhe bagecKeat i oro@E2nal serst ores
packets, it is also inplenmented by such a nsthod that the base station 2C2
refers to theshagesstipteontdk2 .and transmts only a 25 different packet

bet ween those stored at the two base stations (5403). The packets stored at

the hase station yHdO 2 ralse cenkiiOUSIHh sher fdxasubheynaravebilgd n the
case of the deleting nmethod based on the tinmeout, the deletion tiner is

started at +dis: point phakral lo:t her packets -sier ed:c Bases ongbhernotid i cati on
of these, the base station 5 212 nakes the transition into the packet
copying antinterference power ratio is changed over from the base
station 202 to the basze station 212, the mobile station
31 sends a request for the transition into the packet copy
IiO 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 (£401 and 5402
in Fig. 26).
Recelving the notificaticn, the base station 202
15 makes the transiltion into the packet copy transmissible
state (S404). Eince the]sase,Station,for-adding'the unigue
number is changed over to another, the base station 202
notiflies the base station 212 of a number of a packet
currently stored (a packet without an acknowledament of
20 arrival) and the laltest unigue number to be added to the
packel, as expressly described in the first embodiment.
Since the base station 212 also stores packets, it is also

implemented by such a method that The base station 202

refers tTo the base statlion 212 and transmits only a

N
N

different packet between those stored at the two base

stations (8403). The packelbs stored at the base stzation




transm ssi ble state (5405). Then the base station 212 per'f'orns such
control as -co 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 ment as described above is configured to store packets at respective
base stations and transmt packets fromone or nore base stations to the
nobi |l e station without provision of the line control station for delivery of
packets separately fromthe base 15 stations, the traffic volume can be
reduced in 4thée aied worktl LanduEhey SLansw i dnedekay t vt dih packerssan be
shorter, so as to increase the throughput and enhance the perfornmance of
t he entire &y sthemdelRdunth rEiodl fEmgd 20 The toleowiing thid Hedesdrinbe t he
operation concerning handover transm ssion control with reference to Fig.
27. The corffimur dts efzeftache tnbbiikepecontiuid catli orihespsicdmtissstheeslane as t he
configuration, of Fig. 11 as in the third enbodiment. 25 The nobile station
recei ves broadcafiasggeal s$he tommbdhcpitlion signadse, drhe hesld keattiansni tt ed
froma |11l plurality of base stations to determ ne tine-average receiving
qualdi ties (E-3.papespagsat i boehesdesrherein) thret neehethecambihie shdti on and
t he base stations. Then the nobile station notifies the base station in the
packet copyamgsmnssibansaitsgicbl 442t e t Ghadd tthire e quet atnber 212
performs such control as to make a copy of a packet newly
arriving at the base staztion 212 znd 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 transmit packets from one or more base stations to the
mobile station without provisioa of the line control
station for delivery of pvackets separately from the base
15 stations, the trzffic volume can be reduced in the network
and the transmission delay time of packet can be shorter,
S0 as tTo increase the throughput and enhance the
performance of the entire system.
[Fourth Embodiment]
20 The fiollowing will describe the cperaltion
concerning handover transmission control with reference
to Fig. 27. The configuration of the mebile 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 a

=
-
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of the time-average receiving qualities thus determ ned. Based on the
plurality of time-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 ssible state to perform

transm ssion in packet units. Each base station transmts a new packet
according to the instructions. Wien retransmssion is requested, only the
base station. receiving the repeat request fromthe nobile station

retransm t sSPtRB2packet 0L THE Shsbrabirods For deie Th ans mtddisom Yar 3z ket
units are carried out specifically as follows at the 'base station to add
the uni que PeRBel INPhelPakel 84t i 6n G0 aBECPERE LdRityueC AgRBe B iUl at es
S (j) based on Eq (3% bel ow, 20 using the plurality of tinme-average
propagat i onP¢8¥SEs Tard Tedds! ark Uil | #rer tEer Prast shethionss of r&hsni ssi on”
to each base station in the ascending order of the base stations fromthe
smal | est Si{y ¥8rl e peket S1alentied tha bagwns §patiosninVvien nadwdiat are two
base stations with 25 the sane Si(j), the base station to add the unique
nunber addscphenyi dedti¥iermisfibast hetrohs 24d thlamemiissiomumter 112 t he
base station with a snaller tine-average propagation |oss. The propagation
| oss in Eq ¢B)theltoMreanveezpepracedviby aieheticts dhdesieddrsiigeal- to
‘interference power ratio (CIR) , a received signal to inner reference power
rati o (SI RE&saddesir ed-si grialurel hbysecpowdrinet # 9= fENR) remsd vAdrecei ved
gualities thus notified of, the base station in Che packet
copving and transmissible state instructs each of the base
10 stations in the packet copy transmissible state To perform
transmission in packet units. Each base station transmits
a new packet according to the instructions. When
retransmission 1s regquested, only the base station
receiving the repealt request from the mobile station
15 retransmits the packet.
The instructions for the transmission in packet
units are carried out specifically as follows at the base
station to add the unigque number. The base station to add
the unigue number calculates S;{(j) based on Eg (3) below,
20 using the plurality of tirﬁe?average propagation losses
and adds an "identifier for instructions of transmission”
To each base station in the ascending corder of the base
stations from the smallest S:{(Jj) for the packets sent to
its own station. When there are two base stations with

25 the same S;(]), the base station to add the unigue number

adds the "identifier for instructions of transmission” to
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signal to noise power ratio (SNR), which are indexes indicating the
receiving quality [Eq. 3] S, G= (3) 10 In the equation, i represents a nunber
of each base station and j the nunber of packets received after an update
of Lx. As an exanple, the following will describe the operation carried out
of ter an update of the tinme-average 15 propagation |losses in a state in

whi ch there exist three base stations (i = 1-3) capable of transmtting
packets to the nobile station. Let us also suppose that i = 1 indicates a
base stati oM Padfe SFacket copyr iy Al 1 F anshessVBFesst REepagatipnand 3 base
stations in the 20 packet copy transm ssible state, and the tine-average
propagat i on-dosseshafPXbeagaspedt {vesstialicons) apel ay cdblionsrliged >

propagation | oss between the first base station (i = 1) and the nobile
station;. BY =irizy THeaprepagad onohess thetl neen fehye vec pavehagatscati on 113
(i =2) and the nobile station: L_ = 2 The propagation | oss between the third

base statiof£IX)i, = 8¢candecheippbill o stratd e r&8ce BovWhe fdirist (fa&ket after
the update of the 5 tine-average propagation |losses is assuned to be the
K-t packet deSiimee Sigpp) ts maree Poweal Fathe $CHRI ongndta rhicsived :

signal to noise power ratio (SKR), which are indexes

indicating the receiving guality.

(Eg. 3]

: L . :
Si(J)z N : ] (
R

=1

L8]
"

10 In the eguation, 1 represents a number of each base
station and 3 the number of packets received ziter an
uédate of Ly.

As an example, the following will describe the
operation carried out after an update of the time-average

15 propagation losses in a state in which there exist three

bzse stations (i = 1-3) capable of transmitting packets

to the mobile station. Let us alse supposge that i =1

indicates a base sltation in the packet copying and

transmissikble state, 1 = 2 and 3 base stations in the

Z0 packet copy transmissible state, and the time-average

propagation losses oI the respective stations zare as
follows.

The propagation loss between the first base station

1

{1 = 1) and the mobile station: Ly

25 The propagaticn loss between the second base station
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poi nt, the base station to add the uni que nunber adds the identifiers so as
to transmt the packet fromthe first base station with the snall est
propagation |l oss. The identifiers can be of one-bit |ength- Nanely,
instructions with one-bit identifiers can be given by naking the base
stations operate so as to transmt a packet wth an identifier of "1" but to
store a packet with an identifier of "0O," without sending it. Values of S
(j) 15 after the addition of the identifiers are as follows, I1Eqg- 4] si(])=
Sz(0)=0 s'(0)=6 IhemnchaelK+hJbi hepatkéticins fled= Since at this point S2 (G
and are zero, the base station to ado: the unique 20 nunber adds the
identifiers so asThe permdathéipacketssfretwehe skeondibddeastattianiowth the
smal | er propagation loss. Values of S (j) at this point are as foll ows.
S,())= 6 sz(l)= 6)S5nQ) £Hx MdbAtcastinecaf: iInpet 3of the (K+2) th packet,
only 5;; (0) 1is zero and mninmm and thus the base station to add the

uni que nunber addshéhe fiidestt i fpergeso astt®r send=t heupdsket offromMde third
base station. Values of 5 (j) at this point 5 are as follows. [Eq. 61 /

S, (1D = 6 $idd=a6eGzA% despr=idad abovesddhda baseusical tonbbotiaddttie

packet. Since S3(J) is zere for all the stations at this
point, the base station to add the unigue number adds the
identifiers so as to transmit the packet from the first
base station with the smallest propagation loss.

\ib The identifiers can be of one-bit length. Namely,
instructions with one~bit identifiers can be given by
making the base sltations operate so astxnf:ansmiteapacket
with zn identifier of "1" khut te store a packet with an

identifier of "0," without sending it. Values of S5;(3)

15 after the addition of the identifiers are as follows.
[Eg. 4]
1
81(1)3_6‘ SZ(O):O S;(O): 0
Then the (K+1)th packet is fed. Since at this point
5,(0) and $:{0) are zero, the base station to add the unigque
20 number adds the identifliers so as Lo send the packet from

the second base station with the smaller propagation loss.
Values of S;{Jj) at this point are as focllows.

[Eq. 3]
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uni que nunber makes a copy of an input packet and enables 10 the identifier
of permtting transm ssion of the packet, for a certain base station, based
on Eq (3) above, in delivery of the packet copy. Fig. 2"/ presents the
calculation results of Eq (3) and the identifier states for the (Kt3)th to
(K+10)th packets thereafter. 1 As shown in Fig. 27, at the tinme of input of
the (K+3) th packet thereafter, 51(1) is_nininmum as described above, and
thus the base station to add the unigqp nunber ~adds the identifiers so as to
send the packet friom EHBE PLrstPBhser sthri 0h 2 b" AaFesti i bf JxdPdt of the
(K+4)th packet, 51(2) and 52(1) are_equal, "2/6," and thus the base station
to add theuficde RdnBer lady R itdeit 1% Ps 55 AP dd @dheMSacket from
the first base station with the snaller propagation |loss. 25 At the tine of

i nput of t ReYFeSNFLSacREES Bre NAerElisT i 79 P CahRNE i PREXBAse stati on
to add the unique nunber adds the identifiers so as to transmt the packet
from t he sddeit thasehstdthane Atathenti glotes oduf: 63 ) tale tsepoihtpacket, Sl
(3) 5 and S3(1) are equal, "3/6," and thus the base station to add the

uni §ue nuniFere @RistehECVdentifiers so as to transmt the packet fromthe
first base station with the snaller propagation |loss. At the tinme of input

of the (K+7fh pakket, S3(1)

Ls described above, the base station to add the
unique number makes a copy of an input packet and enables

10 the i1dentifier of permitting transmission of the packet,
for a certain base station, based on Eg (3) above, in
delivery of the packet copy. Fig. 27 presents the
calculation results of Eg (3) and the identifier states
for the (K+3)th teo (K+10)th pzckets thereafter.

15 As shown in Tig. 27, at the time of input of the
(K+2) th packet thereafter, 5;(1) is minimum as described
above, and thus the base station to add the unigue number
adds the identifiers so as to send the packet from the
first base station.

20 At the time of input of the (K+4)th packet, S5,(2)
and S,(1) are equal, "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 staticon with the smaller

rropacation loss.

N
o

At the time of input of the (K+53)th packet, 5,(1)



10 is mninmum and thus the base station to add the unique nunber adds the
identifiers so as to transmt the packet fromthe third base station. At the
time of input of the (K+8)th packet, S,(4) and SZ(2) are equal, "9/6," and
thus the base station to 15 add the uni que nunber adds the identifiers so as
to transmt the packet fromthe first base station with the smaller
propagation loss. At the tinme of input of the (K+9)th packet, 52(2) is
m ni mum and thus the base station to add the unique -20 nunber adds the
i dentifierss@igsinent rangnthushéhgabliate Fhadmaheteezd@ddibasendwati on. At
the time of input of the (K+10)th packet, S1(5) is mnimm and thus the
base st ati owtleaddidhehmigirnt hihbers addsst he tdensinfiitetdespaageto transmit
the packet 25 fromthe first base station. Then each base station transmts
only the pdccet tid6seohdt hesiedentatfiar. of 1 to the nobile station. Wen the
ti me-average propagation | osses are wupdated, the base station to add the
uni que nunber reget sha octm® ¢6 cheat I (fHe atil- ¢ hehepbt@&rtcort,i(Blies 'the 5
execution of the above Drocessing. Wien the nobile station sends a request
nor 5 retrarsm Ssi(d@n, atrke enolzill e "St/ad i 'ores@l Erts Bhdadsesst atkononwibh t he
smal | est propagation |oss at that tine and requests the sel ected base
station toade rahsmunidiee number adds the identifiers sc as to
transmit the packet from the first base station with the
smaller propagation loss.
At the time of input of the (K+7)th packet, S:(1)
10 is minimum, and thus the base station to add the unique”
number adds the identifiers so as to transmit the packet
from the third base station.
At the time of input of the (K+8)th packet, S;(4)
and S;{2) are equal, "4/6," and thus the base station to
15 add the wunigue number adds the identifiers so as to
transmit the packet from the first base station with the
smaller propagation loss.
At the time of input of the (K+8)th packet, 5;(2)
is minimum, =nd thus the bazse station to add the unigue
20 number adds the identifiers sc as to transmit the packet
From the second base stztion.
At The time of input of the (K+10)th packet, 5,(5)
is minimum, and thus the base station to add the unigue
number adds the identifiers so as to transmit the packet

25 from the first base station.

Then each base station transmits only the packet
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10 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 descri bed
above, |5 each base station can perform appropriate packet transm ssion
based on the time-average propagation | osses, w thout executing the
procedure of notification of packet arrival fromthe nobile stat.'ion, and a
retransmtting packet can be instantly transmtted fromthe base station 20
with the srilllestheropagatifosr Iogss ato tHae pobate Wietdlmn. it becones
feasible to perform quick retransm ssion while reducing the interference
wi th other cells Wrerot Here nobike-aveakigens prcEfgat Embodiaeaey 26rFhe fifth
enbodi ment of the present invention will be described below with reference
to Figs. 28mndri3dd, Ahe bEEsIsdwt dian Ficgadd8ihehenighbiel BunbrunuAseati on system
inthe fifth enbodinent is conprised of a nobile station 1131 and a
plurality dfo base st atocomd eBh025; U12ands dHrer e af o¢ enentrwinad smobh ke
comuni cation systemof the first 5 enbodinment (Fig. 7) was, wherein the base
st ati ons arexe@oninmi o Labhe wbblreeactvwidrweing hr ough the network 1. - Anong
t hese, the configuration of the nobile station 1131 is the sane as that of
the nobile statiomel3l the t ebfli¢ stsentbboh mesknddheaconédgusat i oarof the
base station

retransmission, the mobile station selects a base station

with the smallest propagaticn loss at that time and
requests the selected base staticn te zretransmit the

10 packet. The reason why an arbitrary base station seleclted
by the mobile station can execute retramnsmission of the
packet 15 that each bkase station steres a packst copy
delivered.

By the structure and operation as described above,

-1

o

each base stetion can perform appropriate packet
transmission based on the time-average propagation losses,
without executing the procedure of notification of packet
arrival from the mobile station, and a retransmitting
packet can be instantly transmitted from the base station
20 with the smellest 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 the present invention will

be described below with reference to Figs. 28 to 31. As



10 1102 is different fromthat of the base station 102 it the first

enbodi nent 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
1105 for delivering a packet copy to another base station and 15
transferring a packet to another base station performng the data |ink
transm ssion control. The data link transmssion control unit 1103 is
different fromthat in the first enbodinent in that it perforns the data

i nk transstigshonncBngr of 8 cobpei sohjleheocambantetitc arepeatt 20 Irediest contro
for transm ssicr,/reception of a packet to or fromthe nobile station and
transmts tol fhe embrdEemestat 3 ammpont edlo baseost aki ohatdentifitatidon
information for identification of the base station performng the data |ink
transm ssi an cohtirel itiynsbead tafsd hes wat Boh s nk1 252t r angmizssi e camte 0
information. The base station 1112 has the sane structure as the base

station 1. la O2retdRtIbecloomniing sddhudesgtiba theteperat itor imtdte fifth
enbodi ment. Let us suppose herein that at the initial stage the radio

conmpuni cat i@ibgyakkehy 1($ig00od7) betiweenhthe irphide wsiati 68atldhsandt he base
station 1102, C _ the radio comnun'catien quality is ., not good between

the nobil estathenab131wanrd tha:hasenstathenubbl2nantkihusk the nobile
station 1131 is in an initial state of being comunicable only with the base
station 1102- Themmorng these, the configuration of the mobile station
1131 is the same a8 that of the mobile station 131 in the
first embodiment. The configuration of the base station
10 1102 is different from that of the base station 102 in the
first embodiment in that a packet copying unit 1107 for
copying a packet 1s added and the transfer unit 105 of Fig.
7 is replaced by a transfer/delivery wunit 1105 for
delivering a packet copy to ancther base station and
15 transferring a packet to another base station performing
the data 1link transmission control. The dataz link
transmission control unit 1103 is different from that in
the first embodiment in that it performs the data link
transmission contrel comprising the automatic repeat
20 request contrel for transmission/reception of a packet to
or from the mobile station and transmits to the mobile
station, control base station identification information
for identification of the base station performing the data
link ftransmission conitrol, instead of the data link
25 transmission control information. The base station 1112

has the szme structure as the base station 71102.



operation inthis initial state will be described along | C, Fig- 29. At the
base station 1102, the data link transm ssion control unit 1103 accepts a
packet fromthe network 1 at S41 in Fig. 29, and the data |ink transm ssion
control unit 1-03 perforns the data |ink transm ssion control 15 conprising
the automatic repeat request control. At this point the data |link

transm ssion control unit 1103 adds identification information to each
packet (592). The identification information used in the present enbodi nment
consi sts of packerh¢dénflibivcatd onil hf dematriore. flor 2Peeadhbingd derd i fication
of the packet fed into the data Ilink transm ssion control unit 1103 and
control basgifshatmvdidestifi cdiétonusnfsaupredi onhterienatihahgati derdification
of the control base station performng the data Iink transm ssion control
(i.e., the haseislatsiterye25tper reakdiingcdhevaddintiom ofud debli fiiscaidan
informat-on). The data link transm ssion control unit 11 C3 adds the CRC
119 code orpdheebhkené atodines eryaari gletiacty endof hbheaseceiaeton gadkset, to the
packet, stores the packet after the addition (i.e., the packet acconpani ed
by the idetréfigat bodohhhorimrition) dmiheysierage yboh BR4wE42)thd and

out puts the packet to the transmtter/receiver 5. The transmtter/receiver 5
nmodul at es thep pagket aitAbe a1l ansiddd nga Sk gpakrapd therveality thansnits the
transmtting signal through the base station antenna 6 to

the mobile statior 1131 is in an initial state of being
communicable only with the base staticon 1102. The
operation in this initial state will be described along

10 Fig. 29.
At the base station 1102, the data link transmission
control unit 1103 accepts a packet from the netwerk 1 at
§41 in Fig. 29, and the data link transmission control unit

1103 performs the data 1link transmission control

—
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comprising the antomatic repeat reguest control. At this
point the data link transmission control unit 1103 adds
identification information to each packet (S42). The
identification information used in the present embodiment
consists of packet identification information for
20 enabling identification of the packet fed into the data
Jink transmission control unit 1103 and control hase
station identification information for enabling
identification of the control base station performing the
data link transmission contrel (i.e., the base stztion
25 performing the addition c¢f identification informetion).

The data link transmission control unit 1103 adds the CRC
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the nobile station _131 (S43). 10 On the other hand, at the nobile station
1131, the transmtter/receiver 33 receives and denodul ates the signal
through the nobile station antenna 32 and feeds the packet obtained by the
denodul ation to the data |link transm ssion control unit 1034. The data |ink
" 5 transm ssion control unit 1039 perforns the data |ink transm ssion
control conprising the automatic repeat request control and al so perforns
the error detection using the CRC code added to the packet for the input

packet (S44). \Wen tE E %QCtIOﬂ esults | fin |2%3 ﬁgﬁgrror in the
packet, theC84EaCFi hRSt tan&nitsSsi & cSﬁFP&I Sl |?§%§9Y%% number
of the packet for a repeat request and the base station 1102 as the control
base statiBACXBased On tHe i t5 %4 c&ECHTT nt-OFNeP FoHSaddRET ST anid® hen
transmts a NACK signal to the base station 1102 25 on the basis of the
result of tREILEEATIfi catPon (SEBY. HRFSCEes @ ESCFRARGEF f yPHg tiHee data |ink
transm ssion 120 control unit 1103 of the repeat request for retransm ssion
of the packéfenthifd cadtiont éatficgmataipbe imphenehtsaobyuneit hef o1 lsel ect ed
fromthe nmethod of directly notlfylng t he base station 1102, the met hod of
notiFying tRABAHAISEDBT §t4ts 61 SKEIR tohFbaght aRoEheE Chdg€ Cstiatd of,- Ak so on.
Then the data lint transm ssion control unit 1103 determ nes that the input
si gnal is nbraaAnAtKesi/gesie(S1Y7) S ampdilaatensnits tIwclhakketnsdoraed (S43)
transmitting signal and thereafter transmits the
transmitting signal through the base station antenna ¢ to
the moblle station 1131 (542).
lb On the other hand, at the mobile station 1131, the
transmitter/receiver 23 receives and demodulates the
signal through the mobile station antenna 32 and feeds the
packet obtained by the demodulation to the data link
transmissiecn control unit 1034. The data link
15 transmission control unit 1034 performs the data link
transmission control comprising the zutomatic repeat
request control and also 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 1034 identifies the number of the packet for a repeat
request and the base station 1102 as the control base
station, based on the identification infeormation added,
and then transmits 2 NACK signal te the base station 1102

z5 on the basis of the result of the identification (845).

This results in notifving the data link transmission



When the error detection results in finding no error 10 in the packet on the
ot her hand, the data link transm ssion control unit 1034 identifies the base
station 1102 as the control base station, based on the identification
i nformati on added, and then transmts an ACK signal to the base station 1102
on the basis of the result of the 15 identification (S4). This results in
notifying the data I|ink transm ssion control unit 1103 of an acknow edgnent
of arrival of the packet. Then the data |ink transm ssion control unit 1103
det er ni nes Gva@tathleunaput 18P gnaIthissr pERAa tsT gREE SESATY T et $iehs dedRet es t he
packet stored for 20 retransm ssion (S48). Wen novenent of the nobile
station 17-8F |tésdpaccetdet eFhbf atp bhisrathenc gaiuiic atichenemt E€yewit h t he
rase station 1102 having been communicating herecofcre with the nobile
station 113¢lthen heel eedkcédqui Vabantheone heo@5 £ohimme tayiont giralney with
t he adjacent base station 1102, the nob-le station 1131 sends to the base
station 11. @2 bE2E strasguest1I o, t thasmesspdn odf ridenty tad pPacketsefrom t he
base station 1102 and the base station 1112 (S43), as described in the
af or énent i osed temodil frE@nthr bnghesponiser Hax 4 Is¢ arltelquestends brorsupphan of a
packet into the base ". station 1102 after that tine (SEC), the data |ink
transm ssi onheontartal lumit tIdO3s0fs ¢ henbasetsbdt o L1023 prfarmind e sanme
processing as at S42, for the packet (S51), transmits the packet through the
that the input signal is not an ACK signal (S47), and
reftransmilts the packet stored (543).
When the error detection results in finding no error
10 in the packet on the other hand, the data link transmisgsion
control unit 1034 identifies the base station 1102 as the
contrcl base statien, 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 identificaticn (546). This results in notifying the data
link transmission control unit 1103 of zn acknowledgment
of arrival ¢ the packet. Then the data link transmission
contrel unit 1103 determines that the input signal is ACK
signal (547}, and then deletes the packet stored for
20 retransmission {S48).
When movement of the moblle station 1131 leads to
deterioration of the communication guality with the base
station 1102 having been communicaling heretofore with
the mobile station 1131, to the level equivalent to the

25 communication gquality with the adjacent base station 1102,

the mobile station 1131 sends to the base station 1102,

bt
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transmtter/receiver 5 to the nobile station 1131 (S52) nakes a copy of the
packet at the packet copying unit 1107 (553), and delivers the packet copy
through the transfer/delivery unit 1105 to the data link transm ssion
control unit 1113 of the base station 1112 (S54). Since the data |ink
transm ssion control unit 1113 15 is controlled so as to output the
delivered packet to the transmtter/receiver 15 as it is, by the data |ink
transm ssion control unit 1103, identical packets are transmtted fromthe
base stati on fkDZesndidr oiw dhembaseonstdt idrniit2 I( $B2)ket20 fAtont lihs: step the
data link transm ssion control unit 1113 can determ ne whether it should
out put the as¢vihgtipacketOasant itheorbpeef ocmttle dat®? | (&K SH r amsnm ssi on
control conprising the autonmatic repeat request control as described above,
by det ecti nieseithed ihetlae ra ¥ongm2htpacket cndcaccanpani éd bysphese
identification information. Specifically, when the data |link transm ssion
control. 122 thet rkiuk3d detects adgitlivorn Of at badkdentidtcathenbeaisrf or mati on
to the input packet, it outputs the arriving packet to the

trarsm tterdrecetverl 12 as ftet s.tH: t keimot heyshand, tiheriatthe dahi |ink
transm ssion control unit 5 1113 detects no identification information added
to the inputapacketioht cpertfrerinaidine data 41 nkhériaass sskanoncaonrol
conprising the automati c repeat request control The nobile station 1131
perfornms thesefsons deheckizore processing as at 342, for the packet

{s61), transmits the packet threugh the
fransmitter/receiver 5 to the mobile station 1131 (852),

e makes a copy of the packet at the packet copving unit 1107
(853}, and delivers the packet copy through the
transfer/delivery unit 1105 to the data link transmission
contrel unit 1113 of the base staticon 1112 (854).

Since the data:link transmission control unit 1113

s is controlled so as to output the delivered packet to the
Transmitter/receiver 15 as 21t i1s, by the dzatz 1link
transmission control unit 1103, identical packets are
transmitted from the base station 1102 and from the base
station 1112 (S52).

20 At this step the data link transmission centrol unit
1113 can determine whether it should cutput the arriving
packet as it is or perform the data link transmission
control comprising the automatic repeat requesl control

as described above, by delecting whether the arriving

N
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packet is zccompanied by the identification information.

Specifically, when the data link transmission control

122



for the received packet in the same manner as described 10 before (555) and
out puts a NTACK or ACK signal to the base station 1102 (556 and 557). The
base station 1102 determ nes whether the input signal is ACK (558),
simlarly as above, retransmts the packet in the case of NACK (S52), and
del etes the stored packet in the case of 15 ACK (S59) Next, |et us suppose
that the conmunication quality becones deteriorated between the nobile
station _131 and the base station 1;.02 and the conmunication quality with
the base stumiion 1112 belsdmest et ¢8¢ i Thenoperiat i e 20idantiléd ced-ictn upon
transm ssion of packets froma plurality of base stations to the nobile
station in imferheansit tonthst arpuli bhchetdedtr bhégualsonheFrgri3dndrhe nobil e
station 1131 sends a notification of a request for changeover of the base
station perdarkengtthene2brdatsaniltitrkr Aransi ssi dA eentitolis.t oOthehdata |i nk
transm ssion control unit 1103 of the base station 1102 123 (561 in Fig_
30). The natti¢cdidod, cancal Sioe béz t apl enent eanshy seiibhercat ridie umetthod of
directly notifying the base station 1102, the nethod of notifying the base
stati on 1102 % hieught anothérehdase ist=ation, imahdreatonn asddestn hed
previ ously. Receiving the request for the change of the base station, the
data |ink timgnsim gsictretconitolpamidrdd 03 hesedwsaa lrieduestafhioniasibvart of the
data ' ink transm ssion

control comprising the automatic repeat request 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 signal to. the base

station 1102 (S56 and S57). The base station 1102

determines whether the input signal 1s ACK (s558),

similarly as above, retransmits the packet in the case of

NACK (S52), and deletes the stored packet in the case of
15 ACK (8h9).

Next, let us suppose that the communication guality
becomes deteriorated between the mobile station 1131 and
the base station 1102 and the communication guality with
the base staticon 1112 becomes better. THe operation

20 carriad out upon transmission of packets froma plurality
of base stations to the mobile station in this transition
state will be described along Fig. 30.

The mobile station 1131 sends a notification of &

request for changeover of the base station performing the
25 data link transmission control, to the data link

transmission control unit 1103 of the base station 1102

—
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control over the nobile station 1131 through the b 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 link transm ssion contro
unit 1103 after this point is transferred through the transfer/delivery unit
1105 to the base station 1112 as S it is_ Therefore, when the data |ink
transm ssion control 1103 receives a packet (563), the packet is transferred
to the base -5-ration 1112 by the transfer/delivery unit 1105 as it is
(564). The data 11 AR St-r aARsmi SHEoRC EdALFEIL 1A £aR1DBsefP g hEPIZDHITEDase
station continues to performthe data link transm ssion control only over
t he packet £%toiebetort rate amhiedi of, dis aafdly tnet sawengather Dasa he
operation from552 to 35,7 in Fig. 29. Nanely, for these packets, the data
link transrifsstonancérteol W tnalioscop it he WGl iZsy bake Baaei oradémni nues to
performthe retransm ssion control before conpletion of the arrival
acknow edgnien@? tIpzoudlersenithdn bielsis sépdriati-onnd demicals gasketisedre al so
transmtted fromthe base station 1102 and the base station 1112 to the
mobitl e st atdmawvi1d8iliyn nuch the sanme manner as describe(3 before. 5 On the
other hand, the data link transmission control unit 1113 of the base station
1112 as a new baskecsiaingntper fragamseihelidat ahki mhangnsei sshenbesrst r ol
conprising the automati c repeat request control over an
station, the data link transmission controcl unit 1103
sends a request for a start of the data link transmission
control over tThe mobile station 1131 through the
i0 transfer/delivery unit 1105 to the base station 1112 as

a2 new base station ($62). Further, The system 1s set so

that a packet fed to the data link transmission contrcl

unit 1103 after this point 1s tramsferred through the

transfer/delivery unit 1105 to the base station 1112 as
LE it is. Therefore, when the data link transmission control

1103 receives a packet (S63), the packet is tramsferred

to the base station 1112 by the transfer/delivery umit

1105 as 1t is (s64).

The data link transmission control unit 1103 of the

20 cld base station ccontinues to perform the data link

transmission contrel only over the packets stored for

retransmission, in much the same manner as the operztion

from 3552 to sS5¢ in Fig. 2%. Namely, for these packetls,

the data link transmission control unit 1103 of the old

25 base station continues to perform the retransmission

contrcl before completion of the arrival acknowledgment

1—
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arriving packet w thout identification information (a 10 packet arriving
t hrough 564 or 565). At this stage the data link transm ssion control unit
1113 adds identification information to each packet, adds to the packet the
CAC code or the like for the error detection of the received packet, stores
t he packet after the 15 addition (i.e., the backer acconpani ed by the
identification information) in the storage unit 114 (566) and outputs the
packet to the transmitter/receiver 15 The transmitter/receiver 15 nodul ates
t he packet thstmeel . t ransthiisi ogesiegnaln anddrtanssl tisathetsr ansnieitiong si gnal
20 through the base station antenna 16 to the nobile station 1131 (S67)_ The
copyi ng unittrakishyl iekes fTacgophef hdee padiedticmcddi@anaed Bih4d hkase
identification information (568), and the packet copy is delivered through
the 25 tramsdfeariadelliMer ytainilte Tkdbi t @ shetdatalllBdk inransii ssEoRanecontro
unit 1103 of the base station 1102 (569) _ Since 125 the packet is
acconpani ethzhyrethezs déns¢fibati obefamef.ormati on, the data |link transm ssion
control unit 1103 controls the transmitter/receiver 5 so as to output the
packet as it is, Candthhusstldent itcald padket sdate S5linanstmitedi fsoont he base
station 1102 and fromthe .base station 1112 (S67). The nobile station 1731
perforns thersrrar wetedtliloh of ath4 kem secet yedopatket en guchwthessanme nanner
as

station performs the data link transmission control

comprlsing the automatic repeat request control over an
arriving packet without identification informatiocn (a
iO packet arriving through S64 or S65). At this stage the
data link transmission control unit 1113 adds

identification information to each packet, adds to the

"J

packet the CRC code or the like for the error detection
0of the received packet, stores the packet after the

15 addition (i.e., the packet accompanied by  the
identification information) in the storage unit 114 (S&6),
and outputs the packet to the transmitter/receiver 15.
The transmitter/receiver 15 modulates the packet into a
transmitting signal and transmits the transmitting signal

20 threough the base station antenna 16 to the mobile statien
1131 (s67).

The copying unit 1117 makes a copy of the packet
accompanied by the identification informatlon (S68), and
the packet copy is delivered through the

25 transfer/delivery unit 1115 to the data link trznsmissicn

control unit 1103 of the base station 1102 (568). Since




descri bed before (S70), identifies the base station 1112, 10 and outputs a
NACK or ACK signal to the base station 111-2 (S71 and S72). The base station
1112 determ nes whether the input signal 'is ACK (573), retransmts the
packet in the case of KACK (S 7), and deletes the stored packet in the case
of ACK (S74). 15 The followng wll describe the operation carried out when
a single base station transmts a packet to the nobile station in a
transition state in which the conmmunication quality becones deteriorated

bet ween t he-'SobPReXstat iloh 12SECHAGIFE bal¥ sttats onl32DD1aRda{HET20

communi cation quality beconmes better with the base station 1112, simlar to
the above, &V ongar+on 81t M A &fed driide d Lz SHe F gt giThgt ehtédi et the data
link transm ssion control unit 1113 of the base station 1112 receives a
request forC3ehs s ®nt BRNPEAKEE TOHI§L D5V ¢F om FRe2Bate SHAPHSNTRE12, from
the nobile station 1131 (SBl1 in Fig. 31) and thus perforns such control as
not to 12P&&f¢brmTopytnglds t REdpadkets FetenrthigateaBafe®lenzae packet is
fed to the base station 1102 after that point S82), . the packet is

trarsf err ed T8 3L bead el 5Pt FOA 2332 STBE3Phahd Uhanaf sieFemticoRad epr ocessi ng
is executed only 5 at the base station 1112 (S81 to 590). Nanely, the data
li nk transrtssiom cbhtfollS@rilt- 1113 of the base station 1112 adds

identification information to each packet, adds to the packet the CRC code
or the |ike The mobile station 1121 performs the error detection

for the received packet in much the s5ame manner as
described before (570), i1dentifies the base station 1112,
iO and cutputs a NACK or ACK signal to the base station 1112
(871 and 372). The base station 1112 determines whether

the input signzl is ACK (573), retransmits the cket in

e
Q3

the case of NACK (567), and deletes the stored packet in
the case of BRCK (S74}).

15 The fcllowing will describe the operatlion carried
out when a single base station transmits a packet to the
mobile station In a transition state in - which the
communication guality becoﬁes deteriorated between the
mobile station 1131 and the base station 1102 and the

20 communication gquality beceomes better with the base
station 1112, similar to the above, along Fig. 31.

ZAs described in the foregoing embodiment, the data

link transmission control unit 1113 of the base station

1112 recelves & request for transmission of packet only

25 from the base station 1112, from the mobile station 1131

(S81 in Fig. 21} and thus performs such control zs not to
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for the error detection of the received packet, stores the 10 packet after

the additi

on (i.e., the packet acconpanied by the identification

information) in the storage unit 114 (Sc4l, and outputs the packet to the
rransmtter/receiver 15. The transmitter/ receiver 15 nodul ates the packet

into a transmtting signal
signal through the base station antenna 16

and thereafter transmts the 15 transmtting
to the nobile station 1131 (585).

The nobile station 1131_perfqrggﬁthe irror detection for the received rocket

in nuch t h&s&amd HerieY138 ©de

i bed

&bove (BN F deREFPTResIRE Base

station 1112, 20 and outputs gﬁh%CK or ACT signal_to_the base station 1112

(587 and 588Fkefhé D statft

ACK (589),

base stati

3188 géeéritimnes Whetherr theti Rpubtsignal is

retransmits the packet in _the case of NACK (585), and deletes the
stored packétdn tifelPagde lofl SACK2RSS6) T <25 tas theskrsBedtabéva, 18hé control

on performng the data |link transm ssion control transmts

127 to

the nobil e (Stfabi 6Act hé ecHHOTEMBHS OB AR OPCEF deNEi L Fcat FGRTRAT ORAHLI on for
identification of the control base station instead of the data link
trafsm ssi 6 WEentroie i pEofaaRi oA lvhelSeldy ttheSPbbil e station can 5 identify
the control base station on the basis of the control base station
i dentification i Nedwenati 6k catdt 2 uherleby aniva Ifgbi ¢ cordti ohuean petBorm t he

data |ink

10

20

25

t ransmi ssion control conprising the automatic repeat
oi the base station 1112 adds identification information

tc each packet, adds to the packet the CRC code or the like
for the error detection of the received packet, stores the
packet after the addition (i.e., the packet accompanied
by the identification information) in the storage unit 114
(s84), and cutputs the packet to the transmitier/receiver
15. The transmitter/receiver 15 modulates the packet into
a transmitting signal znd thereafter transmits the
transmitting signal through the base station antenna 16
to the mobile station 1131 {885).

The mobile station 1131 performs the error detection
for the received vacket 1in much the same manner as
described above (S86), identifies the base station 1112,
and outputs a NACK or ACK signal to the bazse station 1112
(S87 and 588). The base station 1112 deltermines whether
the input signal is ACK (S89), retransmits the packet in
the case of NACK (3585), and deletes the stored packet in
the case of ACK {(390).

As described above, the control base station

performing the data link transmission control transmits

127



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 link transm ssion control using the
control base station identification information instead of the data |ink
transm ssion control information as 15 descri bed above, it is feasible to
reduce the data volunme of the control information transmtted and received
and decrease the traffic volune of the network. The present enbodi nent
describes tHe céAfi gMAibh WheFerR t He ¢ deRPP{it@dt | ove $Af oEFELIIGR al ways
consisted 20 of the infornmation for identification of the base station and
t he i nfor met ot bEcarseri M MAPTBATtHPDt hEo padidant bliycathenpreSer & nvent i on
can al so be substantiated Wthout increasing the nunber of bits of the
i denti fi cat$¢ontrphforymeitart todo imgdRradhy < ko fatqud Anikohr aheméiss lcke 25
identification information consists of only the information for
identificat¢domtodlt henphacketipn avbeaedy 128ei nmghildle onlty Uil daea | i nk
transm ssion control unit of one base station executes the data |ink
trafsnm ssi dndembhfyoltheommritsicny Phecasttaieitde eepéae regiestotonheol and
wherein the identification information consists of 5 the information for
i dentificatdontodlt Heepacksta@hent Helentibiaation f onfpdentiifancagndn of the
base station in a state in which the data link transm ssion control units
whereby the mobile station can perform the data link -

transmission control comprisging the automatic repeat

request contrel (e.g., a request for connection with a new

iD base station or the like} with respect to the control base

station. When the mmobile station and the base station

verform the data link transmission control using the

control base staticn identification infeormation instead

of the data link transmission contrel infeormation as

15 described above, it is feasible to reduce the datza volume

of the control information transmitbted and received and
decrease the traffic volume of the network.

The present embediment described the configuratlion

wherein the identificaticn information alwayvs consisted

20 of the information for identification of the bzse station

and the information for discrimination of the packet, but

the present inventicn can alsco be substantiated without

increasing the numpber of bits of the identification

information too much, by a configuratien wherein the

[y

25 identification information consists of only  the

information for identification of the packet in a state
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of two or nore base stations execute the data link transm ssion control
conprising the automatic repeat request control. [Sixth Enbodi nent; Next,
the sixth e bodime=t of the present invention wll be described. In this

si xth enbodinent, a first nethod in which only data Iink transm ssion
control information is transmtted fromthe first base station to the other
base stations, and a second nethod in which data |ink transm ssion control
information and packets are transmitted at the sanme tine, or in which
packet s to WhieH chi denty fileatd e i nfof et 3R hasiBBeRcadded apétt pansnitt ed,
20 wi Il be described in order. Furthernore, in the present eatbcdinment, a
case |n whicgle | 'Fagpntsdraietolpr 686N De patket Salsr e lasdd WansBesdéseri bed;
however, the present enbodinent can be used with any packets having a packet
construct i G®EiTRl aFolter t hahdothehayéorRipackeprsrt 26eFiest, coherpilrst net hod
wi |l he described. 32 shows an exanple of the construction of the apparatus
used 129 toderforaithibef idshnimptindtion thédomplitlleocommnmishsi ofi system
shown in Fig- 32, aplurality of base stations 2102, 2112 are arranged to

al | 8w nut udhecdminyigati wnst o aldenhef woerkier 5iTheebrsekstacndntRe02
conprises a transmtter/receiver 5 which receives data froma wreless

net wor k andntframrsriten dada iderhifiwiereloesof the base staticn in a

state in which the data link transmission control units
cf two or more base statlcons execute the data link

transmission -control comprising the automatic repeat

L

0 request control.
[Sixth Embocdiment]

Next, the sixth embodiment of the present invention
will be described. In this sixth embodiment, a first
method 1in which only data link transmission control

15 information is transmitted from the first base station to
the cther base stations, andzisecondwnetﬁodlewhich_data
link trznsmission control Information and packetfs are
transmitted at the szme time, or in which packets to which
identification information has been added a2re transmitted,

20 will be described in order. Furthermore, in the present
embodiment, a case in which IP (Internel Protocol) packets
are used will be described: however, the present
empodiment can be used with any packeis having a packet
construction similar to that of these IP packets.

25 First, the first method will be described. Fig. 22

shows an example of the construction of the apparatus used

129



network via a base station antenna a data |link transm ssion control unit
2103 which perfornms data |link 10 transm ssion control including the automatic
repeat request control described in the first enbodi nent, and which
controls the respective constituent units inside the base s ration 2102, an.
encapsul ating and transmtting unit 2105 which transmts data |ink

transm ssion control 15 information to base stations of altered destinations
in cases where a request for alteration of the base station is received,

Py

is
and whi ch pé F8FA®Thelefcapstitab bRoddeder thed BRE 6F, Ca8EBEa§e 1GRi t 2104
whi ch functions as.  a tenporary_nenDrY region for packet data or the |ike of
20 the dat &VSGHRE SPEMENTLEST 0R- cont RoPLuRRL 12Y 98 PaffrlShatdedapsdléri ng unit
2106 whi ch performs decapsul at-on _, opening of the capsul es) of the received
encapsul at €d 1 parket 8T rARSHG thfesel Lew t8UtvRe endapsulethenandials
transmtting unit 2 05 is constructed fromthe functional blocks shown in
functional e&merknl Pig. 33A. 130 Specifically, the encapsul ati ng and
transmitting unit 2105 conprises an encapsul ating unit 2105A which
enc@psul ates thelddt a | i pRSEransmissilon cont #6P2 i nf slami bReand t e packets
that are transmtted, an 5 encapsul ated packet transmtting unit 2105B which
records t e arowmaltvar (B8e6f1VRE | ngth igh t He Tt e $i nkatranshP®si n  contro

information and the length of the packet that is
wireless network and transmits data to this wireless

netwecrk wvia & Dbase statlion antenna &, a data link
transmission contrcl unit 2103 which perfeorms data link

10 transmission control including the automatic¢ repeat
request control described in the first embddiment, and
which contrels the respective constituent units inside
the base station 2102, an encapsulating and transmitting
unit 2105 which transmits data link transmission control

15 information to base stations of altered destinations in
cases where a reguest for alteraticon of the base station
is received, and which performs the encapsulation
described below, a storage unit 2104 which functions as
a temporary memory region for packet data or the like of

20 the data 1link transmission control unit 2103, and =a
decapsulalting unit 2106 which performs decapsulation
(opening of the capsules) of the received encazpsulated
packetls.

Among these units, the encapsulating and

N
(8]

transmitting unit 21C5 1is constructed from the functional

blocks shown iIn functional terms in Flg. 33A.




transmtted, which expresses the length of the encapsul ated packet obtained
by encapsul ation, in the 10 header of each encapsul ated packet, and transmts
t hese encapsul ated packets, and a const'ruction judging unit 2105C which

j udges that the encapsul ated packets are constructed containing data |ink
transm ssion control information in cases where the | ength obtained by 15
subtracting the I ength of the header of the encapsul ated packet fromthe

| ength of the encapsul ated packet that is recorded in the header of ,he
transnittedSefcapsGratied Paskenged sibaehual and theateRgERlsg et

transm tted packet that is recorded in the header of the transmtted packet.
20 Further mdt8y t ROTHIHEEDase st RFERSZLEL Ing al'd®l tcoRsLhdct & igh t he sane
manner as the abovenentioned base station 2102. Next, the operation of the
first methogn@epsubBategescinbed. dahe ddtiah i nkrersisiission eombrsll unit 2103
25 of the base station 2102 outputs data |link transm ssion control

i nf or mat i onindorhetencapsid attiey padkefandtiat i age 131emsmit2¢ed5. 34 is shown
in Fig. 34, this encapsulating and transmtting unit 2105 sets the IP
address of theabaséatstapiohc2l0pansnihélog ghhat? hgSRAddriess refcadis | P header
unit, and sets the I P address of the base station 2112 as 5 the destination

| P addr ess. tReartdterhved us aforlderl argrth pdnshetdathe ldatkatkpkntisaism ssi on
control information to the base station as UDP or TSP data, the

encapsul atimgntrol information and the length of the packet that is

Lransmitted, which expresses the length of the
encapsulalted packet oktained by encapsulation, in the
10 header of each encapsulated packet, and transmits these
encapsulated packets, and a construction judging unit
2105C which judges that the encapsulated packets ' are
constructed containing data link transmission control
information 1n cases where the length obtained by
15 subtracting the length of the header of the encapsulated
packet from the lencgth of the encapsulated packet that is
recorded in the header of the traznsmitted encapsulated
! packet is not equal to the length of the traznsmitted packet
that is recorded in the header of the transmitted packet.
20 Furthermore, the other pbase station 2112 is also
constructed in the same manner as the akbovementioned base

station 2102.
Next, the operation of the first method will be
described. The data link transmission control unit 2103

25 of the base station 2102 cutputs dataz link transmission

control information to the encapsulating and transmitting



and control unit 2105 sets a nunber ti at expresses UDP or TCP as the
prot ocol nunber, and sets the total value of G the respective |engths of the
| P header part and IP data part (UDP or TOP header part and UDP or TCP data
part) as the packet length. Theln, the data link transm ssion control
information that is to be transmtted is input into the UDP or TCP data
part, thus constructing the 1P 15 packet that is to be transmtted to the
base station. The |F packet thus constructed is sent out to the network 1.
The | P packe: thus sent out reaches the base station 2112 in accorcance with
t he set destmiifatZlérd 1PRadds esmwil At ke hadd statsoaneapaulefeng?apdcket t hat
has 20 arrit'ed is input into the decapsul at~on unit 2116. This
decapsul at itarnen it pernf onns tpEddes sigigs atber dPngddy admwe of | bnechast shown in
Fig. 35. Furthernore, Fig. 35 also shows the processing procedure used in
t he second sretthiodh 2Wh s iiHd del. gleset ibadabdtress 25 EhesfirPoheabkyr the
prot ocol nunber of the IP header part |ocated furthest to the outside in the
i nput packetnitl32nd sedenttitfel ¢ 6BBQEssn oF ghe3brsel nttheocage iaf akhi s
exanple, the identified protocol nunber does not express |P encapsulation (a
j udgenent afhaN@éstmaeibs F5029)ddraseor dihgtyhetherd)DRrorodd#P-data oast in
the Il P data part 5 is extracted and used as data |ink transm ssion control
i nformati oGOVt ik sdeks r Act kdtdathanliissd ort ransindski onf comét obn
information is input into the data

toc the base station as UDP or TCP data, the encapsulating

and control unit 2105 sets a number that expresses UDP or
TCP as the protocol number, and sets the total value of

10 ' Tthe respective lengths of the IP header part and IP dzta
part {(UDP or TCP header part and UDP or TCP date part) as
the packet length. Then, the dzta link transmission
control information that is to be transmitted is input
into the UDP or TCP data part, thus constructing the IP

15 packet that is to be transmitted to the base station. The
IP packet tThus constructed is sent out to the network 1.
The IP packet thus sent out reaches the base station 2112
in accordance with the set destination IP address.

In the kazse station 2112, the IP packet that has

N
o

arrived is input into the decapsulation unit 2116. This
decapsulaltion unit performs processing according to the
flow chart shown in Fig. 35. Furtherwmore, Filg. 35 zlso
shows the processing procedure used in the secoﬁd.method,
which will be described later.

25 First of 211, the protocol number of the IF header

part located furthest to the outside in the input packet

—
L
Mo



link transm ssion control unit 2113. in this data link transm ssion control
unit 2113, the data link 10 transm ssion control described in the

abovenenti oned enbodinments is performed in accordance with the input data
link transm ssion control information. For exanple, in cases where
information that specifies the nobile station such as the |P address,

serial nunmber or the like of the nobile station, and a nunber that
tentatively identifies the | atest packet, are contained in the data |link
transm ssion' control information, the next nunber follow ng this nunber is
used for automeitlfépdat!Sdguest Eoptraldlof the paeketz20 afidkessed to the
nobi |l e station. Furthernore, in cases where information that specified the
nmobi | e st atixempalg TACK liddnr hhiédrp prtstoledupheketicdel sbioaxintesmat i on
fromthe nobile station is contained in the data link transm ssion control
informati oAF tdrecggaskbet26ncora espondinayg tt @t HEC ACK ofdtehiiss nbbDEe; st ati on
address stored in the storage unit 2114, or the packet 133 co-responding to
t he del eti emdonfdirmatyorthe Uhkelet &P Nt (petrhe isecbrd Iretthod fartet hod in
whi ch data |ink transm ssion control information and packets are transmtted
at the sanest ienEraortead awhilchspdcket data Whindh t rarisdent s focatoonrohf or mati on
has been added are transmtted) wll be described. The second nethod is used
i n cases wherldempeackiets st@Ed/as wait Thd sf or eA€Cramted datz  link

transmission control information is input into the data

link transmission contrcl unit 2113. In this data link

t

ransmission control unit 2113, the data link
10 transmission control described in the abovementioned
embodiments 1s performed in accordance with the input data

iink transmission control information.
For example, 1n cases where informatien that
specifies the mcbile station such as the IP address,
15 serial nuwber or the like of the mobile stalion, and a
numper that tentatively identifies the latest packet, are
contzined in the data link transmission <c¢ontrol
information, the next number following this number is used
for automatic repeat reguest contrel of the packet
20 addressed to the mcobile station. Furthermore, in cases
where information thet specified the mobile station and
ACK information or stored packet deletion information
from the mobile station is contained in the data link
transmission control information, the packet
Z5 corresponding to the ACK of this mobile station address

stored in the storage unit 2114, or the packet



information that tentatively identifies these packets are transmtted to a
hand- over destination base station in 10 accordance with hand-over or site
diversity daring packet transm ssion, cases where packets held as waiting
for transmi ssion and information that tentatively identifies these packets
are transmtted to a hand-over, destination base station, cases where
rackets are transmtted 15 together with information tentatively identifying
these packets or control base station identification, or both, in order to
transnmt froprachanddever tdestlichats bat baseingamiaon,oror tasésluhede
information that tentatively identifies the packet, control base station 20
identification i nfexbatlilon,ssdafol mettilon! vki shthoedi catesicivisttherd iork not t he
packet is to be transmtted, or conbinations of these different types of
i nformati on ranenideliover etbat ong wilinf coopitedopacketrs tpaakbase stration in a
copi ed packet transm ssible state. 25 Fig. 36 shows an exanple of the.
const ruct i onrafishbhetedppardiesarsed itne ,perf Or i heh seconst sretdhet.i dhn addi ti on
131 to the construction of the base station 2102 shown in Fig. 32, the base
statd on shawfentiFigat36ni s flurfidrera mipn ppedasw theanpackedtiecopyizig unit 2206
t hat copi es packets, and is equipped with an encapsul ating and delivery unit
2205, 5 whitchadehiveed) tihel tdpt €d packets. t Dhet herochdsessitatli ionsseand
perfornms the encapsulation that will be described |l|ater, instead of the
abovenent i adnedceseapstiat¢ ngaahdts stored as waiting for ACK and
Iinformation that tentatively identiflies these packets are
Ttransmitted Lo & hand-over destination base station in
10 accordance with hand-over or site diversity during packet
transmissicon, cases where packets held as walting for
transmission and information that tentatively identifies
these packelts are transmitted to a hand-over destination
base station, cases Wwhere packets zare transmitted
15 together with information ftentatively identifying these
packets or control kbase station identification, or both,
in order to transmit from z hand-over destination kase
station, or cases where Iinformation that tentatively
identifies the packet, contreol base station
20 identification information, information which indicates
whether or not the packet is tTo be tTransmitted, oz
combinations of these different types of information, are
delivered along with copied packets to a base station in
z coplied packet transmissible state.

25 Fig. 36 shcws an example of the construction of the

apparatus used to perform the second method. In addition



transmtting unit 21015. Anong these units, the encapsul ating and delivery
1G unit 2205 is constructed fromthe functional blocks shown in functional
terms in Fig. 33B. Specifically, the encapsulating and delivery unit 2205
conprises an encapsulating unit 22051: which encapsul ates the data |ink
transm ssion control information and the packets that are i5 delivered, an
encapsul ated packet delivery unit 2205B which records the total value of the
Length of the data link transm ssion control informatiaon and the | ength of
the del i ver&d ThEckefs Exsriesdi v £RE PangthtdtieRe? 1 eAcHp¥G dfedBacket t hat
IS obtaineq by encapsul ation, in 20 the header of each encapsul ated packet,
and del i ver¥ 1 Héke Paafc Sl dte Atk et’s F18nd 38 é8nsHFteEroRIPGABEAG uni t
2205C whi ch judges that the encapsul ated packets are constructed containing
data |ink tHansm FSeecBOing i wibk it Pont At casesenherekehe | engt h
obt ai ned by 25 sqbtracth%tthe | ength of the header of the encapsul ated
packet from% B&Wigmach efil k@ encapsulattah packetetliaenys unt3s2¢8eorded in

t he header of the delivered encapsul ated packet- does net ea:u.al the |length
of thhe del Werdd Jralckerrs rideoraeel ¢& phekpbader ofthehebdeki yeredopacket .
Furthernore, the other base station 2212 is also 5 constructed in the sane
manner as e aboVERBRE| died dasersitatiion 22020 Néxt, hshedeperabedn of the

second nethod will be
later, instead of the abovementioned encapsulalting and

transmitting unit 2105.
Among these units, the encapsulating and delivery
AlO unit 2205 is constructed from the functional blocks shown
in functional terms  in Fig. 33B. Specifically, the
encapsulating and delivery unit 2205 comprises an
encapsulating unit 2205A which encapsulates the data link

transmission control informetion and the packets that are

j—t
tn

delivered, an encapsulated packet delivery unit 2205B
which records the total value of the length ¢f the data
link transmission control information and the leﬁgth of
the delivered packet, expressing the length of the
encapsulated packet that is obtained by encapsulation, in
20 the header of each encapsulated packet, and delivers these
encapsulated peckets, and a construction Judging unit
2205C which Jjudges that the encapsulated packets are
constructed containing data link ftransmission control
information 1in <cases where the length obtained by
25 subtracting the length of the header of the encapsulated

packet from the length of the encapsulated packet that is



descri bed. Here, the description is made, taking an exanple in which a
packet with copied identification 10-nformation added is delivered fromthe
base station 2202 to the base station 2212. The data |ink transm ssion
control unit 2103 of the base station 2202 inputs a packet to which
identification information has been added into the packet copying unit 15
2206. This packet copying unit 2206 outputs the input packet to which
identification information has been added to the transmtter/.receiver 5,
and al so coptesrthé packehe ambder potfs fhae deopivwdr packeckpso tdted
encapsul ating and delivery unit 2205. As is shown in Fig. 3?, this 20
encapsul at iparland detsveery aniel22B6 sengthhefl Fhaddeédyerad tthe: Mease station
2202 as the or-ginating 1? address in the |IP header part !'a) , a :ad sets
the | F addressoofietthénbase IstzatdwmPR2iReadetiie=dest ipwmtion. | P addr ess.
Furthernore, 1in order to transmt the IP packet that is transmtted to 25
t he object nobil eéstahéomnote,otther ddser shakeont,atfide 22beapsulzatsiong and
delivery unit 2205] sets a nunber that 136 expresses |ID encapzul ation as the
protocol numhest rantdedset stidessnot alanrad we oft hichebhespectiivendengisks of the
| P header part (a), |IP packet that is transmtted to the object base
station andstiglerdnfeati.on information as the 5 packet length. hen, the IP
packet that is to be transmtted to the object nobile station and the
identification i fattattba operation of the second method will be
described. Here, the description is made, taking an
example in which a packet with copied identification
10 information added is delivered from the base station 2202
tc the base station 2212.
The data link transmission contrel unit 2103 of the
base station 2202 inputs a packet to which identification
informztion has been added into the packet copyving unit
15 2206. This packet copyving unit 2206 outputs the input
packet to which identification information has been added
to the transmitter/receiver 5, and also coples the packet
and cutputs [the copied packet] to the encapsulating and
delivery wunit 2205. s is shown 1in Fig. 37, this
20 encapsulating and delivery unit 2205 sets the IP address
of the base station 2202 as the originating IP address in
The IP header part (a), and sets the IF address of the base
station 2212 as the destination IP address. Furthermcre,
in order to transmit the IP packet that 1s transmitted to

25 the object mobile station to other base stations, [the

encapsulating and delivery unit 2205] sets a number that



are input into the IP data part of the IP header part (a) , thus
constructing the I P packet is to he transmtted to 10 the base station. The
| P packet thus constructed is sent out to the network 1. The |IP packet thus
sent out reaches the base station 2212 in accordance with the set
destination |IP address. In the base station 2112, the | P packet that has 15
arrived is input into the decapsulating unit 2116. This encapsul ating unit
2116 perforns processing in accordance wth the flew chart shown in Ficr. 35
in the sane manner as descri bed above. First of all, the protocol. nunber of
the | F headeprparcted dciat edchostiedti dro 4 hetloat sirdéoofolt @i npatdpacket is
identified (SSOL in Fig. 35) . In the case of this exanple, the identified
prot ocol napher texpressds valhencapgsid atdxpediive. leagibdgefenh=0fPYES i s
made is S502); accordingly, the packet length Xi of the packet transmtted
to the basaecstiati aeis aaqui ried bycaeal yzizng 25 thenpacketd engttnef the IP
header part |ocated furthest to the outside (i. e., the IP header part (a)
in Fig. 37ppiE3T £55633tzlexh, ahbei packeritengbh X2refnshe pagkethe
Transmitted to the object nobile station is acquired by analyzing the |ength
of the secendkkR headeth part fromthe outside (i. e., the |IP header part (h)
in Fig. 37) (5509) . S Then, in a case where the follow ng equation (4) using
the packet |engtrhsnXl taedI X24ddust olriat ned randet heahengtheef tottes | P. header
part |ocated furthest to the outside holds

object mobile station and the identification information

are input into the IP data part of the IP header part (a),
thus constructing the IP packet is to he transmitted to

10 the base station. The IP packet thus constructed is sent
out to the network 1. The IP packet thus sent oﬁt reaches
the base station 2212 in accordance with the cset
destination IP address.

In the base station 2112, the IP packet that has

L

[

arrived is input intc the decapsulating unit 2116. This
decapsulating unit 2116 performs processing in accordance
with the flow chart shown in Fig. 35 in the same manner
as described cbove. First of all, the protocol number of
the IP header part localted furlthest to the outside of the
20 input packet is identified (8501 in Fig. 35). In the cazse
of this example, the identified protocol number expresses
IP encapsulation (i. e., a Jjudgement of YES i1s made is
S502); accordingly, the packet length X1 of the packet

transmitted to the base station is acquired by analyzing

N
w

the packet length of the IP header part located furthest

to the outside {(i. e., the IP header part (a) in Fig. 37)



true (i. e, in a case where a Judgenent of. YES is nmade in 5505), it is
judged that there is no identification 10 information, i. e., that only a
packet transmtted to the object base station is present in the IP data part
of the |[|P header part (a). (X1) - (length of IF header |ocated furthest to
the outside) = (X2) ... (9) 15 1In this case, the IP data part of the IP
header part (a) is extracted, and the follow ng processing is perfornmed [on
this packet] as an TP packet that is to be transmtted to the object nobile
station ;5502503speci et ) vy, tHde pexdveact ednlgRrpagketoFhathd s g aer 2?0
transmtted to the object nobile station is inrat into the data |ink

transm ssi opr gaBhA ek ednitlo Zhk3 okt heowlat @ sthakohr aRS RIS Gae € ony 1 Ol
described in the abovenentior_ed enbodinents is performed with respect to

the input |Fhzpaekely tRethisgeRt@r [HHK shl-anst NbSSLOR=COPLF Ol £ Mhth 12113, 25 On
the other hand, in cases where equation (4) does not held true (i. e., in

cases where.@:kudgepente of MR i hélaéego?_zu@itmb?nia( iy | Bpackeipphat s to
be transmitted to the object nobile station- Accordingly, control can be

smoaf hly perfop et anckhe hasikre Oholfel fahanki fuat{3AST $SIOM GUHS O
information and identification 5 :-)formation. According to the present
invention, gscdescithgdnsahovendt ke base shablioR £xeGUkING 1thedats | ink
the IP header part located furthest to the cutside holds
true (i. e, in a case where z judgement of YES is made in
§505), it is Jjudged that there is no identification
10 informaticn, 1. e., that only = packet transmitted to the
object base station is present in the IP data part of the
IP header part (a).
{(X1) — (length of IP header located furthest to the
outside) = (¥X2) ... (4)

15

—

n this ¢

st

se, the IP data part of the IP header part
(2} is extracted, and the following processiné is
performed [on this packet] as an IP packet that is to be
! transmitted to Lhe ' object meokile station (s5pg) .
Specifically, the extracted IP packet tThat 1is teo be
20 transmitted to the object mobile station is input into the
date link transmission control unit 2113, and the data
link transmission control described in the abovementioned
embodiments is performed with resvect to the input IP
packet in this date link Lransmission 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 is

J—
J
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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 co suppress increase of the transm ssion del ay
time and to increase the throughput fromthat before. Even if the base
station performng the data link trans-mssicr_ control conprising the
automatic repeat request control 15 is chanced over to another, the
sequential data link transm ssion control information is transferred to a
new base steithhnaidl ¥ v déwpbake tsthtitohsste deeds ansithel edgar abicon to
performretransm ssion of only packets or bl ocks w thout an acknow edgnent
of arrival oierebyol2(l elegraddtdron ofAtThe bdghputy,careonbecavoiatedbeAccor di ng
to the present invention, each base station stores packets, whereby it
becones feamiddtenty mecfeasedt hendetay tbreisf wdtrahsn ssiten andki ncrease
of the traffic in the network between base stations. It is 2 also feasible
t o perfor misroihi patket trafigwilssiiodocewert icur i agd handeverfitd40iAncording to
the present invention, in the case where the nobile station exists in a
range at oritbelowetpoedeterm ned reception | evel where handover is to be
made, identical packets are transmtted froma plurality of base 5 stations
and t he base st atAadnsrareg swpt ched mhemer he inmehitlierst s $ otie Eeavbsdt he
foregoi ng range, whereby the tine for the handover control is elimnated
whi |l e above, the Dbase station . executing the data 1link

rznsmissicn control comprising the automatic repeat
reguest control is changed over to another according to
10 movement of Lthe mobile station, whereby it becones
feasible to suppress increase of the transmission delay
time and to increase the throuchput from that kefore. Even
i1f the base station performing the data link transmission
control comprising the zutomaztic repeat request contrel
15 is changed over to another, the sequential data link
traznsmission control information is transferred to a new
base station znd the new base station succeeds to the
operation te perform retransmission of only packets or
blocks without an acknowledgment of arrival, whereby
20 degradation of throughput can be avoided.

According to the present invention, each base
station stores packets, whereby‘it becomes feasible to
decrease the delay fime of retransmission and increase of
the traffic in the network between base statlions. It is

25 also feasible to perform smooth packet transmission even

during handover.
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real i 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 | S CLAI MED
IS: 1. A data link transm ssion control nethod of perform ng data |ink
transm ssion control conprising automatic repeat request control for 5
transm ssion/reception of a packet between a nobile station and a plurality
of base stations, wherein a base station performng the data |ink
transm ssi on contAeFC¥FARIN TS EBesALESIbI | enEeaLilen, Honthel dFEse station
identification information for 10 identification of the base station
per f or mi ng Wherdathae FoAK 4% ansats8NoR%Xe6hRtr 91N § nsdedd aF @at #9lavk
transm ssion control information, and wherein the nobile station identifies
the base statiieheprinecht agepaildndaeseliwikeredrsiesebi cbathomadel5 based
on said control base station identification information. 2. The data |ink
transm ssi ohdenhiral wethets aredrdinaniotef dimnm 2 wherelhtyaftsase station
encapsul ates said data |ink transm ssion control 20 information and packets
thatd are transhionedandkecohds hdre toval onal uerof swiid dhenigthef Sdied dat a
link transm ssion control information and the length of the packet that is
mchile station leaves the foregolng range, whereby the

time for The handover control 1ig eliminated while
realizing execution of the handover control at the base
station closest to the mobile station, and whereby the
lO delay of retransmission is reduced, which can realize more

efficient data link transmissicn.



transmtted, expressing the Iength of the encapsulated packet obtajned by
‘encapsul ation, in the header of each 25 encapsul ated packet, transnits 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 I ength obtained by subtracting the |ength of the header of the
encapsul ated packet fromthe |l ength of the encapsul ated packet that 5 is
recorded in the header of the transmtted encapsul ated packet is not equal

tothe le tted packet that is recorded in the header of
t he tran511;;eu ﬁéiﬁﬁgsfgr\nnblle communi cation systemconprising a 10
nobi | e station nd a pIurall of , base stations a onf ured to perform
transmi ssi on/ recept i %ﬁQﬁrﬁﬁ?gﬁmfﬁPéﬁgh%fr%ﬁﬁgt kﬁ89elﬁ;ea0h sai d
base statlogaf q&rlse ba e Lon transm ssion co means for 15

per f or m nUHE T ?f—*& EEATFOF T Elmy g ' PBTaeiad opeat
request - control_gor transnlg on/rece t|o acket,to or fromsaid
nobi | e st%‘ﬁ&a Ja%d tranSHtti ng means” f o transrﬁlﬁlf?ﬁ]g to Sgl d nobile 20

station, control. base 0 entd ficatl N in rnatlon i.dentification
of The baseraqsé‘fl onl?o @éé Qlo{‘j %f dat £99 q<tt mSsidn™ gg’ﬁtll’aol i nst ead

of data “éu%tion and a plurality of base stations,

wherein a base station performing the data link
transmission control transmits to said mobile station,
control base station identification information for

10 identification of the base station performing the data
link transmission control, instead of data 1link
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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transm ssion control information; and wherein said nobile station conprises:
25 nobile station transm ssion control nmeans for identifying the base
‘'station perfornmng said data link 143 transnission control, based on said
control base station identification information, and perform ng data |ink
transm ssion control conprising automatic repeat request control for
transm ssion/reception of a packet to or from 5 said base station; and
connection request neans for issuing a request for connection with a base
station as a communicating station. 4. The nobile conmunication system

accordingég%ség%é% -r%g%tXQSEﬁind&@é’fﬂﬁ?“%g%ﬁé”ﬂ ggggsccgggrase
encapsul atl ng neans or encapsuPaU ng sail contro %ase stat1on

i dentifi Czitr?is%%“iﬂ%m%o%?%‘?st % ckett teha{r%?é?ht I‘EE]CSJQ téfdb encapsul at ed

packet tr I g means recordi ng the val'ue o heylength of

L 1, U SO S TR B T

t he packet ansm t expresses

encapsul a %%ﬂ&%%éﬁéﬁﬁrgﬁeiféﬁ) ﬁj?f?ﬁ6?¥ﬁ? f&@éhog?gkggggﬁageader of each

encapsul ate and trahsm ese encapsul cket's, and 20

congtruct ii%”rieHSQiiBQ PR BQ?he'E“gﬁethtehQEahEﬁét%ﬁa&ﬁc‘f%ﬁéﬁﬁa\??ﬁka S are
constructed contal ning contro ase statiron rdentifrcatron rnformation in
cases Wherpecxcket is not equal to the length of the transmitted
packet that is recorded in the header of the transmitted
packet.
3. A mobile communication system comprising a
10 mobile station and 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 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
20 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; and
wherein said mobile station comprises:

25 mobile station transmission control means for

identifying the base station performing said data link
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the |l ength obtained by subtracting the |l ength of the

header of the

-encapsul at ed packet fromthe I ength of the 25 encapsul ated packet that is
in the header of the transnmtted encapsul ated packet is not equal
to the 144 length of the transmtted packet that is recorded in

recor ded

of the transmtted packet.
claim3, wherein said nobile station conprises:
measuring receiving qualities
base stati ons;

the header

5. The nobil e conmuni cati on system according to

5 neasuring neans for

of signals transmtted froma plurality of

sel ecting neans for selecting a first base station desired to

transmit a&IRRIBISHHOR SUHF b DRESHBM 2214 iCRR P bPASS SERT 1 Based on the

receiving qualities for 10 the respective base stations; and transm ssion

r equest

o iethtPhg 1R LSRN £ oF e r RESHET Y oot e LFatk

et addressed

to the nobile statjon of its own to the first base station selected. 6. The
mobi | e corfrhff TRt DHOR FOdRACEBMBY A§ 11 24 BORREL MILPSAHer&ANesdi d nobil e

station conprises: neasuringanea s for neasuring receiving gualities of

signal s t ICHEmt €85 FHATE™D

det er m ni
frotn t he

station,
and provi

10

15

20

25

LR £F CEP e St PRGHE Tt FAvTh
ng for each of other base stations whether a packet to
l?%%‘éfi{?%‘?aﬁ*?%?ﬂ%‘?;i?% own is to be transnitted to said

means r 1ssuing a request for

I2™ uncti on of

be delivered
nobi | e

based on the receivin% qyalitie§ for the respective base stations,
rggu s (o]

di ng i TGRS
connection with a base station as a communicating
station.

4. The mobile communication system according to
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
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, in the header of each encapsulated
packet, and transmitting these encapsulated packets, and
construction Jjudging means that Jjudge 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
encapsulated packet that is recorded in the header of the

transmitted encapsulated packet is not equal to the
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transm ssion operation based on the result of the determnation, to the
.ot her 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 nmeans for notifying the first base station
selected, of the receiving 5 qualities for the respective base stations. 7.
The nobil e comruni cati on system according to claim3, wherein said nobile
station conprises: nmeasuring neans for neasuring receiving qualities of
si gnal s t rkaTegih fd theokt anphataect paskesatbast i vrEorded Hedihsi on neans for
maki ng a deci sion about in which conmunication state each base station is
out of a hRased iq§y e preriBrhtaddPRekftini cati on states, based on the
receiving qualities for the respective base stations; and 15 state
transition requést nmedhe FOPLliEPPRURLICAEBOBSIYFEPNAGGRARING 6@ of a
comuni cation state to a base_station desired to make the transition of the
communi catG B tht ShefiS A Hermbhte, shatéanofoMRE 1SESsul t of the deci sion.
20 8. The nobile comuni cati on system accqording tqQq claim?7, wherein said
pl Bality of pr&FEEerHintede @S mieRi BaAFBA 18Cat BSCAyihd gealdtiesst state in
whi ch no
of signals transmitted from 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 request
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 qualities 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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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 identification information for specifying said packet 146 and
in which the packet acconpanied by the identification information can be
transmtted to the nobile station; a third state in which a packet addressed
to said nobile station is provided with identification information for 5
speci fying said packet, a copy is nade fromthe packet acconpanied by the
identification, information, tge ﬁacket co %/ is delivered,. and t he packet
acconpani eFHyLOR (R 1dEnPFRir cBRFESH PRI THITHERE LSS h¥d: and a
fourth state in which.th acket co is received from 10 a base station

wor ki ng intké%i]ﬁeﬁﬁ?‘ﬁ‘?%l‘é?:‘Pgs?anﬁt?hl%ﬁéhan he packet copy can be transnmitted
to the nobile station., 9. The.pobile conmunication_system.,according to claim
5, wherein said Tttt a???)rﬁl Yr PRELIYGHS iRARS §PTePStiy Yiddept i on neans
for, upon recept.ion o 15 idepti cal ckets fromrespective hase stations,
per f or m ngi v rléfis‘tr{y Lé‘é@pt ?gﬂgb?nt h%g{;%(ékﬁas. cig]. ti‘ at& PR ansni ssi on
conirol apparatus unted on a base station for .performng

trahsm ssi BT ECE {%Wotfeh? nf o7 et Foh<t R SGgh ﬁtbgeﬁet 20 to or froma

nobi |l e station, se station %r.ansn‘i SSi on contc{ol neans for

[ . b
per f or m ng dataf‘iorrlnlzrltﬁl%%ﬁpéz?o%o%lh?fﬁ? E8RpTY S according to

claim 3, wherein said mobile station comprises:
measuring means for measuring receiving qualities
of signals transmitted from a plurality of base stations;

10 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

15 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.

20 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

25 addressed to said mobile station is provided with

identification information for specifying said packet
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repeat request control for transm ssion/ reception of a packet to
aid nobile 25 station; and transmtting neans for transmtting to

le 147 station, control base station identification infornation

ification of the base station performng the data |ink transm ssion
5 11. The

transm ssion control apparatus according to claim10, wherein said
ing means conprise encapsul ating means for encapsul ating the

instead of data link transm ssion control information.
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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

147



transmtted encapsul ated packet is not equal to the Ilength 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 contreol, instead of data link
transmission control information.

5 11. The data link transmission.control.apparatus
acéording to claim 10, wherein said transmitting means
comprise encapsulating means for encapsulating the
control base station identification information and the
packet that is 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, and
transmitting these encapsulated packets, and
construction judging means that Jjudge that 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.
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