21 OCT 2005 FP02-0043-00 TITLE OF THE | NVENTI ON DATA LI NK TRANSM SSI ON
CONTROL METHODS, MOBILE COMMUNI CATI ON SYSTEMS, DATA LI NK TRANSM $3ICOM005
CONTROL APPARATUS, BASE STATI ONS, MOBI LE STATI ONS, MOBI LE STATION 5 CONTROL
PROGRAVS, AND COMPUTER- READABLE RECORDI NG MEDI A BACKGROUND OF THEP 4 \NVERGT BR
Field of the Invention The present invention relates to data |link

transm ssion control nethods, nobile comrunication 10 systens, data |ink
transm ssion control apparatus, base stations, nobile stations, nobile
station control prograns, and conmputer-readabl e recordi ng nedia and, nore
parti cul arIM&ﬂEﬂMssi on control methods of perforning data
link transm ssion control conprising 15 automatic repeat request control for
transm ssi oRATAcepbiBR of TRANEYREE IPSt weEANIRPBhI | METEHORS, on MABI&Epl ural ity
of base stations, nobile comrunication systens conprised of a nobile station
and a pl ur @PMMYNGCATISEY sTRETEME , ath TWonk IYKr dRANSMETF DPNn ZONTROL

transm ssion/reception of information through a packet, data |ink

transm ssi oAPESRATHIS ,aBpaEal TAT holAt efOBIhLE JFEI 0N aMORT IFoATAFIORT t o
performtransm ssion/reception of information through a packet to or froma
nmobi Pe st at FONTROpaSROSRAMSon ANEh € T TER sSRBAPAREENBECAGDIPYGaMEBTIA e 25

communi cation system nobile station control progranms to be executed by a
conput-er nDBACEGRONND /@D THE SIM{ENAIONNd 1

Field of the Invention

The present invention relates to data 1link

transmission control methods, mobile communication

10 systenms, datarlink transmission control apparatus, base
stations, mobile stations, mobile station control
programs, and computer-readable recording media and, more
particularly, toc data link transmission control methods

of performing data link transmission control comprising

15 automatic repeat request control 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,
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,

base stations and mobile stations making up a mobile

25 communication system, mobile station control programs to

be executed by a computer mounted on a mobile station, and



21 OCT 7005 FP02-0043-00 conputer-readable recording nedia. Related
Background Art Fig. 1 and Fig. 2 are an exanple of a bl ock diagram aﬁ@ a
flowchart for illustrating a data link transm ssion 5 control et Hdd
conprising automatic repeat request control in a conventional notH320043-00
comuni cation system At a base station 2, a data link transm ssion contro
unit 3 first accepts a packet froma network 1 at an arrow Tl in Fig. 2 and
executes the data Iink transm ssion 10 control while perform ng the automatic
repeat request control. The data link transm ssion control unit 3 adds a
packet nunbeprputesnalsiaded icemsdrdhng onedtathe i nput packet, to the packet
and further adds to the packet parity capable of error detection such as CRC
(cyclic rediadaheg BsciurskindrAtthe like in order to detect an error nmade
during transm ssion. Thereafter, the packet is stored and is fed through a
switching unit 4 Fbga tramdniiq erd rereiaverxamplthed ahelocindhagren/ r ecei ver
5 nodul ates the packet into a transmtting signal and then sends the

transm ttingndoe dilgrwdhant diggh 1d Wvede astiatd endaneehanketranampebibe stati on
31 (at an arrow T2 in Fig. 2). On the other hand, at the nobile station 31, a
tran8m tt er¢enEspter M8 hogc eicpaprtitsd 1gd gradi taaoligh meradbi | Beguasiton ant enna
32 and thereafter outputs the 25 received packet to a data |ink transm ssion
control unigongzofo iax dc Wea et al | Mokl { eaasnnssiicr tdom rayfs em .

At a base station 2, adata link transmission control
unit 3 first accepts a packet from a network 1 at an arrow
Tl in Fig. 2 and executes the data link transmission

10 control while performing the automatic repeat request
control. The data link transmission control unit 3 adds
a2 packet number for enabling identification of the input
packet, to the packet and further adds to the f:acket parity
capable of error detection such as CRC (cyclic redundancy

15 check) or the like in order to detect an error made during
transmission. Thereafter, the packet is stored and is fed
through a switching unit 4 tec 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 exaecute the data link transmission control



2 1 OCT 2005 FP02-0043-00 conprising the automatic repeat request control.
The data link transmssion control unit 34 perforns error detegtig@gm 808 ng
the parity added to the input packet. Wien the error detection engﬁ in .
finding an error in the packet, 5 the data link transm ssion conffof bRfte-84
transmts a NACK (Negative Acknow edgnent) signal to the base station 2,
thereby notifying the data link transm ssion control unit 3 of the base
station 2 of a repeat request for retransm ssion of the packet (at an arrow
T3 in Fig. 2). 10 Then the data |link transm ssion control unit 3 retransmts
the packet &EEPIATG] shenruEepahti cregpedt (eRuesmt &GFOo 4 The Maga 2) . when
there is no _error found in the packet, the data _|ink transm ssion control
unit 34 out pdX t Heraguakbss iem cebtaodat allidput 7 dut PRELPERS n&T 35 and
transmts an ACK (Acknow edgnent) signal to the base station 2, thereby

noti fyi ng t Keteamtd an HR ingahBaissi by csldadrouhe 1Rt PREkebas@hstrati on 2 of
an acknow edgnent of arrival of the packet (at an arrow T5 in Fig. 2). Then
the data |i #ee2errpardaiecst bpn iy dn Ghndiggoel erewn ha e kackfth the
packet nunber stored for retransm ssion. Now, suppose_the nobile station 31
has foved s&hgs datq deteki b apenips lodmaniiteaal onnbaP it Frarnshitife dase
station 2 having been comunicating heretofore with the 25 nobile station 31
and inproveNﬁ%(qéHﬁﬁaﬁilé’@tAéhnaué|eidtgmwﬁ)tﬁlér@@tlh§9 bagatasitet PR Then the

nobi l e station 31 3 ' , o
2, thereby notifying the data link transmission control

unit 3 of the base station 2 of a repeat request for
retransmission of the packet (at an arrow T3 in Fig. 2).

10 Then the data link transmission control unit 3 retransmits
the packet according to the repeat request {(at an arrow
T4 in Fig. 2).

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

link transmission control unit 34 outputs the packet from

15 a data input/output terminal 35 and transmits an ACK
(Acknowledgment) signal to the base station 2, thereby
notifying the data link transmission control unit 3 of the
base station 2 of an acknowledgment of arrival of the
packet (at an arrow T5 in Fig. 2)}). Then the data link

20 transmission control unit 3 deletes the packet with the
packet number stored for retransmission.

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

25 mobile station 31 and improve the communication quality

with another base station 12. Then the mobile station 31



21 OCT 2005 FP02-0043-00 sends a request for change of the conmunicating
base station through the base station 12 to the base station 2 1(gt7 #0y ows
T6 and T7 in Fig. 2). In response to the request, the data |link_transm ssion
control unit 3 of the 5 base station 2 changes the connection of FFfe0043-00
switching wunit 4 fromthe transmtter/receiver 5 to the network 1 whereby a
packet subjected to the automatic repeat request control can be transferred
to the new base station 1.2 (at arrows T8 and T9 in Fig. 2) . Then control
is executed so 10 as to output the packet through the switching unit 14 to
the transni 58195 ez e @SMeFE WP Roghadaec R f n§hehecommE BRERFéNge e r equest
control at the data link transm ssion control unit 13 of the base station 12
(at an arr katien rhmqalp)the hapacetahisnmdense ithechasegetadiian | et the
single data |ink transm ssion control unit 3 continuously execute the
automati c re&pe@t raguads Eonepal T7 ilor ddgective ofnt Kesprange tof thre

comuni cati ng base station (at arrows T6 to T16 in Fig. 2), it is feasible
20 to inpl em@Ruate fackdater dnsk S5pBANMSSHEN cPasEr loiinike3 Padke nunber

at every change of the base station as a conmunicating station. Even if the
commni cat | BpSE AT 2 uehhBFeehddgeFOPEHEODagE giﬂ&t isohi LZNIdi%Bt ant from
the base station 2, 25 the packet transm ssion can be perfornmed under

execution ofiitife daftrerhtiie rtepanini B eesAlvrsl ShfEa Kb ab@ieork 1

whereby a packet subjected to the automatic 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 és to output the packet through the switching unit 14 to
the transmitter/receiver 15 without executing the
automatic repeat request controcl at the data 1link
transmission control unit 13 of the base station 12 (at
an arrow T1l0 in Fig. 2).

15 Since this method is configured to let the single
data 1link transmission contrel unit 3 continuously
execute the automatic repeat request control,
irrespective of the ;hange of the communicating base
station (at arrows T8 to Tl6 in Fig. 2}, it is feasible

20 to implement the packet transmission without reset of the
racket 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 execution

of the automatic repeat request control by the above



21 OCT 2005 FP02-0043-00 nmethod. Concerning the handover in the
conventional nobile comunication systens, as described in Japggeiﬁk@ﬁient
Application Laid-Open Gazette No. Hei.10-136426, a 5 virtual n rol
apparatus was enpl oyed to perform changeover between base stati ofB04pdd3~00
handover, so as to decrease the handover control amunt in the small radio
zone schene and reduce the hit (instantaneous interruption) time of
comruni cation line. 10 In the data Iink transm ssion control method in the
conventional nobile comunication systens as described above, however, since
the data |imRthednsm ssion control wunit 3 of the base station 2 having
started the sequential packet transm ssion intensively perfornms the data
link 15 transm ssfoncesnjnigsithg hhadawesman theepenventdoastl moditleol ,
irrespective of the novenment of the nobile station, the transm ssion delay
tine of a paockmunigetdagessysiehs poeengdetscafibedte itobidpaseati Batbaedtause of
increase of transfer of the packet between base stations after the 20 data
Li nk transnippilénatdmry oll.aithiGpémcreazetbé tHe. tHanshPsiBéd2del ay tinme
posed a probl em of degradation of throughput. As described above, the data
| i nk5transnivgstonl coms ctomethbdappatrhéusonasntammed yedblbepesdmrm cati on
25 systens was ready for nobility of the nobile station by the configuration
wher ei n t hecbiengkevieasbeswatdropase stations upon handover, so as to
decrease the handover control amount in the small radio
zone scheme and reduce the hit (instantaneous
interruption}) time of communication line.
10 In the data link transmission control method in the
conventional mobile communication systems as described
above, however, since the data link transmission control
unit 3 of the base station 2 having started the sequential
packet transmission intensively performs the data link
15 transmission comprising the automaltic repeat request
control, irrespective of the movement of the mobile
station, the transmission delay time of a packet increases
with movement of the mobile station because of increase
of transfer of the packet between base stations after the
20 data link transmission contrel. 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 convenltional mobile communication

25 systems was ready for mobility of the mobile station by

the c¢onfiguration wherein the single base station



2 1 OCT 2005 rP02-0043-00 performed the data |ink transm ssion control
conprising the automatic repeat request control even on the oc?qqhgn@%of
novenment of the nobile station into a cell of another base stafion, but had
the problem of degradation of 5 throughput due to the increase ofP@$e0043-00
transm ssion delay tine. There is another known technique of providing a
line control station for control of retransm ssion separately fromthe base
stations in the nobile conmunication system 10 in order to reduce the |oad on
exchanges in the network (e.g., as also described in foregoing Japanese

Pat ent Apppecibirard dhe- Opéer Cdrdt tte Admmides 1dD-A@6YLE) . comprhissnigechni que,
however, a packet coming fromthe network first arrives at the [ine control
station, antheheutasatigerepastofestasi oroproolicasem ogoppeobctheipacket and
delivers it to a packet-delivered base station. The packet-delivered base

st ati on hasofegeirgndns sifighbk mdesilgnatatgoa base stacildnofoatipéhem t the
packet, from the nobile station. Then the packet-delivered base 20 station
det er mi nes bheehegtatheomasdudt abadn titseprobhem dof t deggmidattivn padket, based
on the mentioned signal. Wien the packet-delivered base station determ nes

t hat St he bbbBeosghpusndiesebf tBholhdrerarsaft thaet pankmissivn tedaynits the
packet to the nobile station. Wien at this 25 time there occurs an error, in
t he packet tewmei.ved by the nobile station, the nobile station sends a

request for 6
There is another known technique of providing a line

control station for control of retransmission separately

from the base stations in the mobile communication system

10 in order to reduce the load on exchanges in the network

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

In this technique, however, a packet coming from the

network first arrives at the line control station, and the

15 line control station produces a copy of the packet and

delivers it to a packet-delivered base station. The

packet-delivered base station has received a signal

designating a base station to transmit the packet, from

the mobile station. Then the packet-delivered base

20 station determines whether the base station itself should

transmit the packet, based on the mentioned signal. When

the packet~delivered base station determines that the

base station itself should transmit the packet, it

transmits the packet to the mobile station. When at this

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

mobile station, the mobile station sends a request for



21 OCT 2005 FP02-0043-00 retransm ssion of the packet via the base station
to the l|ine control station. Since the packet was not retranan?@ggzmgom

t he base station, but was retransmtted fromthe |ine control station as
described 5 above, there was the problemthat the delay tinme i ndrddseddIdio
retransm ssion and the traffic volunme increased between the Iine control
station and the base station. On the other hand, the system described in the
foregoi ng Japanese Patent Application Laid-Open Gazette 10 No. Hei.10-136426
decreased the handover control anount but still required the tinme of each
handover andetrensmhsyiosi of &bei pak&st véaothmobesehahathan befbhe, thus
rai sing the problemof interruption of communication. 15 SUMVARY OF THE

| NVENTI ON Thengr esent riedvensttiadn dtas bedistronphe sheaickat ordes mnotsol ve the
above probl ens and an object of the present invention is to provide data
link transnigbrensuvobhted Mephodsthrobi beseommahatavheon shutenswadata |ink
20 transm ssion control apparatus, base stations, nobile stations, nobile
station contebrapenytams, fapnt tbenpunercorhdabl etationdi sigdeedr dbedpabl e of
decreasing the transm ssion delay tinme of a packet to increase the

t hr obghput 2ipeivenHdreee tes sduef probhes Oiat H@edeilay Rimgysneneabietle adapti ng
to novenent of the nobile station. |In order to solve the above problens, a
data |ink 7for retransmission and the traffic volume increased

between the line control station and the base station.

On the other hand, the system described in the

foregoing Japanese Patent Application Laid-Open Gazette

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

but still required the time of each handover and

retransmission equivalent to or more than that before,

thus raising the prcblem of interruption of
comnmunication.

15 SUMMARY COF THE INVENTION

The present invention has been accomplished in order
to selve the above problems and an object of the present
invention 1is to provide data link transmission control
methods, mobile communication systems, data link

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

25 system while adapting to movement of the mobile station.

In order to solve the above problems, a data link



2 1 OCT 2905 FP02-0043-00 transm ssion control nethod according to the
present invention is a data link transm ssion control nethod of performng
data link transm ssion control conprising autonmatic repeat requgsit(gbif ol
for 5 transm ssion/reception of a packet between a nobile statign and a
plurality of base stations, wherein when during connection wi t P 474843 pa%e
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
nobi | e conmmuni cation system according to the present invention is a nobile
communi cat i BR2B§ELEML CFonPPRETAY & G e 2§CREGAR%NEC a FNUrBFREGNSF base 15
stations and configured to perfaorm transm ssion/reception of infornmation

t hrough a phekeRtiOfhésefndehé Ao & AT ohs toRpFPReEC L nBsrPedseat i on
transm ssion control nmeans for performng data link transm ssion control
conpri si ng Re¥6RERLEYr efehd rdduestr2osedmsisan f 6PREr2AsnF_BPBAF LREcept i on of
a packet to or from the base station; and connection request neans for

i ssuing a ?efeBatifor conhBBERSEN wit hT&IB&SE st ati 6ANEZCA commiififcati ng
station, wherein each the base station conprjises: base station transm ssion
cont Pol nmeakhBaprsnissisa/reGARigint 810 i Ak RFEFSH LaBIERONEr OMOBSABr i si ng

automatic regeat request control for 8 ' ,
station and a plurality of base stations, wherein when

during connection with a first base station, the mobile
station sends a request for connection with a second base
station to the first base station, the first base station

10 transfers data link transmission control information to
the second base station.

A mobile communication system according to the
present invention 1i1s a mobile 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: mobile station
transmission control means for performing data 1link
transmission control comprising automatic repeat request

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

25 performing data link transmissien control comprising

automatic repeat request control for



2 1 OCT 2005 FP02-0043-00 transm ssion/reception of a packet to or fromthe
mobil e station; and transferring neans for transferring data |ihk0CT 2005
transm ssion control information to a second base station, wherein when the
base station transmi ssion 5 control neans receives a request forFRGHTEEEEDRO
with a second base station fromthe nobile station, the base station

transm ssion control neans makes the transferring neans transfer the data
link transm ssion control information to the second base station. 10 A data
l'ink transm ssion control apparatus according to the present invention is a
data |ink transmission/corisntiappaf & PRHMintted agh faopasbespabiide for
perform ng transm ssion/reception of information through a packet to or from
a nobi | e st &EREAOGoMrE skAgNSER rrridns fleeahfig fpgdarisr i te g edritRg to a
second base station, data link transm ssion control information about data
| i nk transmléskork reoyatiot s kompedBLAgladndpamad lategeata reguesd baserol for
transm ssion/reception of a packet; and base station transm ssion control
means for, 30akpem.redbevedd avhegueshe f dasconpéeftion wiranspésséeond base
station fromthe nobile station, making the transferring nmeans transfer the
dat aSl i nk t EaRSHcdsimeRNT TREDLVEAT 8r ARAISS Tt FatheCaredne PRasEl shai on. Since
the technical idea is common to the invention 25 associated with these data
link transnisspad daig oftaképRodrombiie BeliiAi cdatdPby st Pase data |ink

9
station transmission control means makes the transferring

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

10 A data link transmission control apparatus
according to the present invention 1is a data 1link
transmission control apparatus mounted on a basé station
for performing transmission/reception of information
through a packet to or from a mobile station, comprising:

i5 transferring means for transferring to a second base
station, data link transmission control information about
data 1link transmission control comprising automatic
repeat request control for transmission/reception of a
packet; and base station transmission control means for,

20 when receliving a request for connection with the second
base station from the mobile station, making the
transferring means transfer the data link transmission
control information to the second base station.

Since the technical idea is common to the invention

25 associated with these data link transmission control

method, mobile communication system, and data link



2 1 OCT 2005 FP02-0043-00 transm ssion control apparatus, the operation and
effect w1l be described below on the basis of the invention associated
with the data link transnission control nethod. 5 The data |inkZ2tir@hsHissi on
control nethod according to the present invention is a nethod of_ performn
the data I|ink transm ssion control conprising the automatic reﬁ&gﬁ‘QQﬁﬁﬁgg
control for transm ssion/reception of a packet between the nobile station
and a plurality of base 10 stations. Wen the nobile station issues a request
for connection with a second base station during connection wth a first
base station, the first base station transfers the data |ink transm ssion
control infBFAREFISS1IMoGOLRE ldaPRANAI S r RENPESIEHF 16FneRS! ESRFI sing t he
15 automatic repeat request control for transm ssion/reception of the
packet, to Vhélsécormpiasbedt ReiloW. ofhikheabagdst B ¢ aln¥gRA 1PNk

transm ssion control information to be transferred between the base
stations peRfdPRiLA§eEhewdsbha Fhek €RAAsn sBKontEamspbFSiAN20CaBESPdance with
novenent of the nobile station, and the new base station succeeds to the
data |ink t®ahBAfssion control to performretransnission of only a packet
with_ a negative acknow edgnent. For this reason, when conpared with the
convéntional 25 TBAIReR dtirdh LWRESE S GiRh 523¢ rolalrERCELAEFALEEHERY

perfornms the data |ink transm ssion control, the nethod 10
to the present inventicen is a method of performing the data

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

a negative acknowledgment.
For this reason, when compared with the conventional
25 configuration wherein one base station continuously

performs the data link transmission control, the method

10



2 1 OCT 2005 FP02-0043-00 according to the present invention can avoid the
increase of the transm ssion delay tine of packet due to the ingngagegmf
transfer of packet between base stations and thus can decrease the
transmission delay tine of packet 5 to increase the throughput &mPZtHithted0
the performance of the entire systemwhile adapting to novenent of the
nobile station. In the data link transm ssion control nmethod according to
the present invention as described above, the 10 first base station may
transfer the data link transm ssion control information to the second base
station at eheogdieg tPnihg et titgrsttekon iaAmgvefld hbephokeeaaddr essed to
the nobile station, to the second base station or may be transferred to the
second baseo$t dthiontagnamiisgilieg 1deHayf driget ofomadkelt rdnef éro t Ehieng of the
packet addressed to the nobile station. Nanely, the nobile conmmunication
syst em accotdingaseoofherpnesent ofnpenkedtnbebWebs kaatki ghatdoss ahdt the
transferring nmeans provided at the base stations also 20 transfers a packet
addr essed t bhubecabbidkersise ¢ie ¢ tanssiesdieh biska gt aihencnpacketbase
station transmi ssion control neans nmakes the transferring neans transfer the
dat a5l i nk transmtssase Conthtotougitoe tretridenhandse thecpadfopasacst afi on at the
timng identical with or different 25 fromthe transfer timng of the packet
addr essed t bhehenthodidxs tmmihdd & adbkd iggcbndidieseet ot she Mhoeidata [ink 11
station.
In the data 1link transmission control method
according to the present invention as described above, the
10 First base stationmay transfer the data Link transmission
control information to the second base station at the same
timing as the transfer timing of the packet addressed to
the mobile station, to the second base station or may be
transferred to the second base station at a timing
15 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
control means makes the transferring means transfer the
data 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



2 1 OCT 2005 FP02-0043-00 transm ssion control apparatus according to the
present invention ran also be configured so that the transferring gcress
al so transfers a packet addressed to the nobile station to the second base
station and the base station 5 transmission control neans makes EH&-0043-00
transferring neans transfer the daLa link transm ssion control information
to the second base station at the timng identical with or different from
the transfer timng of the packet addresscd to the nobile station Lo the
second base 10 station. The data link transm ssion control nethod according
to the presepansmientiponcostdedi r@ipar o igured sogt bat thehenesbhatf i rst base
station as an originating station for transfer receives a packet addressed
to the nobiimvenatiponcas alfierbdavindg gumadiser Ebdtt bhe heramebadrbage station
the data link transm ssion control information about the nobile station, or
t he packet meanessdédca dctdres hebsl e pstcldtonaduide s hedddioa Hhienkmbbahsnm ssi on
control information on the basis of the request for connection 20 with the
second basestahipontér thet ecooll asst attiadni,on lend fihstbdesessaatpan
transfers the received packet to the second base station. The nobile
commiini cat i bnasystiemicaccondineg teanse Ekeserthad rivem s Der i sndl meadssi rabl y
configured so that when the base station transm ssion 25 control neans
provi ded atttéesbasetbeatihtias liakeitves sinigmicketcadures senfeonehéonpbi | e
station after having nmade 12
to the second base station at the timing identical with
or different from the transfer timing of the packet
addressed to the mobile station Lo the second base
10 station.
The data link transmission control method according
to the present invention is desirably configured so that
when the first base station as an originating station for
transfer receives a packet addressed to the mobile station
15 after having transferred to the second base station the
data link transmission control information about the
mobile station, or the packet addressed to the mobile
station and the data 1link transmission control
information on the basis of the request for connection
20 with the second base station from the mobile staticn, the
first base station transfers the received packet to the
second base station. The mobile communication systenm
according to the present invention is also desirably
configured so that when the base station transmission
25 control means provided at the base stations receives a

packet addressed to the mobile station after having made

12



21 OCT 2005 FP02-0043-00 the transferring neans transfer the data |ink
transm ssion control information about the nobile station, or the packet
addressed to the nobile station and the data |ink transm ssion p0tF &)
information to the second base 5 station on the basis of the re '%ﬁi qu;35
connection wwth the second base station fromthe nobile statiom, e ko
station transm ssion control neans nakes the transferring neans transfer the
recei ved packet to the second base station. The data link transm ssion
control apparatus 10 according to the present invention is also desirably
configured so that when the base station transm ssiQn control neans receives
a packet ad8F€sseBI2BSLRELABEI | medRat | orr 2RI EPL hailRy nHdéat heltPknsferring
means transfer the data |link transm ssion control information about the 15
nobi | e st at FEALSHHL SEREOTSEREE O3dEP B ERE tL et Herwbhinemobide h2 k@ he dat a
link transm ssion control _information to the second base station on the

basi s of th8F FRgRrAT ebRAIGRTIEE &P FMENepbl sctird Hadndsiae 8athrom the

nobil e station, the base station transm ssion control 20 nmeans nakes the
transferri ndiahs 2RPEASEECN KON A0 vadoTPackan tte the second Base station.
In this case, when a packet addressed to the nobile station is received at
the first b&satdra odh theneadid ehastmaqwmyt feercepre ¢ AR ¥Etho t he
second base station, 25 it can be perfectly transferred to the second base
station an8henBscPRE haffover toPnthecmy e Mok e #hdkiesi. ofhesbase

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

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

15 mobile station, or the packet addressed to the mobile
station and the data 1link transmission <control
information to the second base station on the basis of the
request for connection with the second base station from
the mobile station, the base station transmission control

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

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

25 it can be perfectly transferred to the second base station

and thus the handover of the data link transmission

13



210 C1 1005 FPO2-0043-00 control can be executed nore securely between the
base stations, which can enhance reliability of the data |link transm ssion
control. In the data link transm ssion control nethod 5 according1t3Lt2e
present invention, desirably, when the second base station as a_new base
station receives a packet addressed to the nmobile station betweehP4a PPA2-00
imedi ately after the request for connection with the second base station
fromthe nobile station and a tine of reception 10 of the data |ink

transm ssion control information about the nobile station, or the packet
addressed to the nobile station and the data |ink transm ssion control

i nf or mat i on ondRdIhecqn riae prsSeusest MeF e tIRCBerbhdbehYeensthei St ores the
recei ved packet in a nmenory. In the 15 nobile communication system according
to the presétationsentileith gagt capancarel halel bhise of fitortatmaddmikssi on
control neans provided at the base stations receives a packet addressed to
t he nobil e $EANSEH TetUeetPRLEPhe immediately after the request for
connection with the base 20 station fromthe nobile station and a time of
reception of theldat&hki nfateandingsi brapeniss/lomf eomitioan aleddod t he
mobil e station, or the packet addressed to the nobile station and the data
| i nk & r ansmiassiogift iguhtholthe e sent ohnveohianbadesdeablon phen dbs y
connected with 25 the nobile station, the base station transm ssion control
means st or esecdead baspvall bhekas prneW iafs phatdotheegati ¥egsp packet

addressed to the mobile station between a time immediately
after the request for connection with the second base
station from the mobile staticon and a time of reception
10 of the data link transmission control information about
the mobile station, or the packet addressed to the mobile
station and the data 1link transmission control
information from the first base station, the second base
station stores the received packet in a memory. In the
15 mobile COmmunication system according to the present
invention, desirably, when the base station transmission
control means provided at the base stations receives a
packel addressed to the mobile station between a time
immediately after the request for connection with the base
20 station from the mobile station and a time of reception
of the data link transmission control information about
the mobile station, or the packet addressed to the mobile
station and the data link transmission control
information from a base station previously connected with
25 the mobile station, the base station transmission control

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

14



2 1 OCT 2005 FP02-0043-00 link transm ssion control apparatus according to
the present invention, desirably, when the base station transniii%@g 05
control neans receives a packet addressed to the nobile station t 4& a
time i mediately after the 5 request for connection with the baseP&ia894H-00
equi pped with the data link transm ssion control apparatus, fromthe nobile
station and a tine of reception of the data link transm ssion control
i nformati on about the nobile station, or the packet addressed to the nobile
station and the data 10 link transm ssion control information froma base
station prévindustyanennssied widahtrhe apparetstsat aoaprthegbase téeati on
transm ssion control neans stores the received packet in a menory. In this
case, when phessedondnbessionat i dasasaaliyew wiibnbasee statseonsketeioves a
packet addressed to the nobile station between the tinme inmmediately after
t he connect itaansmegsdsin tontecodnpeansnrafehvebea gecttek bake estsxtd dw from t he
nobi l e station and the tinme of reception of the data |ink transm ssion
control i nfdheamodd labeta tive v ee20a st Bhe ohpmediahelpaskée radtheessed to
the nobile station and the data link transm ssion control information from
the Sirst basmesttatoonsomiecphcketltils thcobadeistathcomemprippad whaht bei ng
di scarded at the second base station. Therefore, the handover of data |ink
transni ssi otheomta Roicahrbespéstoomedomiime Isappat ytbet weeamt liéebase
stations, which can enhance the reliability of data |ink 15
mobile station and a time of reception of the data link
transmission control information about the mobile station,
or the packet addressed to the mobile station and the data
10 link transmission control information from a base station
previously connected with the mobile station, the base
station transmission control means stores the received
packet in a memory.
In this case, when the second base station as a new
15 base station receives a packet addressed to the mobile
station between the time immediately after the connection
request for connection with the second base station from
the mobile station and the time of reception of the data
link transmission control iInformation about the mcbile
20 station, or the packet addressed to the mobile station and
the data link transmission control information from the
First base station, the packet is stored in the memory
without being discarded at the second base station.
Therefore, the handover of data link transmission contrgl
25 can be performed more securely between the base stations,

which can enhance the reliability of data link

15



2 1 OCT 2005 FP0O2-0043-00 transm ssion control. In the data |ink
transm ssion control nmethod according to the present invention, gsbﬁé%ly,
when the second base station as a new base station receives a repea 05
request for retransm ssion of a packet fromthe nobile station BREZHh&S4A0P0
recei ved the packet addressed to the nobile station fromthe first base
station yet, the second base station transmts a transfer request for
transfer of the packet addressed to the nobile station, to the first 10 base
station. In the nobile conmunication system according to the present
i nvention, desinrsablssiameronheolbase station transm ssion control neans
provided at the base stations receives a repeat request for retransm ssion
of a packet from tlle irblei | daseat Lonkantirhasmi5sion r eositved t e Yhack et
addressed to the nobile station fromthe previously connected base station
yet, the basscoxditndrig rdnsmsssent conveok ippandesiaaddivt,s wanar et er
request for transfer of the packet addressed to the nobile station, to the
previ ously cemvect bdskaseatianiana hawtbdes26tdatian rakeivansmiregiat cont r ol
apparatus according to the present invention, desirably, when the base
statiton tramsnissi oforonetbhnamass logcaives paclepraireBqlést morile
retransm ssion of a packet fromthe nobile station and has not received the
packet addr edsdd aro antk hesbinlod seatdiore 3 Ha padksd poddasiadd teoridect ed base
station yet, the base station transm ssion control neans transmts a
transfer l1l6mobile station from the first base station yet, the second
base station transmits a transfer request for transfer of
the packet addressed to the mobile station, to the first
10 base station. In the mobile communication systemn
according to the present invention, desirably, when the
base station transmission contrel means provided at the
base stations receives a repeat request for
retransmission of a packet from the mobile station and has
15 not received the packet addressed to the mobile station
from the previocusly connected base station yet, the base
station transmission control 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 transmission control apparatus according to the
present invention, desirably, when the base station
transmission control means receives a repeat request for
retransmission of a packet from the mobile station and has
not received the packet addressed to the mobile station
25 from the previously connected base station yet, the base

station transmission control means ktransmits a transfer

16



2 1 OCT 2005 FP02-0043-00 request for transfer of the packet addressed to the
nmobile station, to the previously connected base station. In thigcgsephen
t he second base station as a new base station receives d repeat request for
retransmission 5 of a packet fromthe nobile station but has notP¢2cepg¢édoo
t he packet addressed to tho nobile station fromthe first base station as an
ol d base station yet, the second base station transmts the transfer request
for transfer of the packet addressed to the nobile station, to the first
base 10 station, whereby the packet addressed to the nohile station can be
t r ansf er r ed rggiveisdr Loket vaws ad ahéheppecéssi agdspeeddf or thremodridever can be
i ncreased, thereby increasing the throughput. It is noted herein that the
present i nveftitdon,s bwtthd o téewi¢edlyocbheeeieodibaerd sstwhizk@iin t he packet
addressed to the nobile station aiid the data link transm ssion control
informati on are sinmuthaseoasky whanstlkersecomd thees dantovern poeesewof t he
data link transm ssion control fromthe first base station to the second
base stati obas20shaticanratesdvbe appnet tre@mxddifventstohnsimépwiion transfer
as follows. Nanely, the data iink transmssion control nmethod according to
t he pPr esent oifneepacértniyobether nandéd stathatn windénhakenbitr secledsedst ati on
receives the request for connection with the second base station from25 the
nmobi | e st at tus, pehéeti addrbasedstat tba nokhnkd erts oy Lndre that 4 ivishk
transm ssion control information on the 17
base station as an old base station yet, the second base
station transmits the transfer request for transfer of the
packet addressed to the mobile station, to the first base
10 station, whereby the packel addressed to the mobile
station can be transferred quicker thereto and the
processing speed for the handover can be increased,
thereby increasing the threoughput.
It is noted herein that the present invention is not
15 limited to the embodiments wherein the packet addressed
to the mobile station and the data link transmission
control information are simultaneously transferred in the
handover process of the dataz link transmission contrel
from the first base station to the second base station,
20 but can also be applied to embodiments of stepwise
transfer as follows. Namely, the data link transmission
control method according to the present invention may be
arranged so that when the first base station receives the
request for connection with the second base station from
25 the mobile station, the first base station transfers only

the data link transmission control information on the

17



2 1 OCT 2005 FPO2-0043-00 nobile station and so that when the first base
station receives the transfer request for transfer of the packet ZH8L&dMkd
to the nobile station, fromthe second base station, the first hase station
transfers the packet 5 addressed to the nobile station, to the sectnd®Hhsel?
station. The nobile comunication system according to the present invention
may al so be configured so that when the base station transm ssion control
means provided at the base stations receives the request for connection with
the 10 second base station fromthe nobile station, the base station

transm ssi ofCBdALr SIS FmkesOt RB3Er ¥hePertionf i Tan22¢e afSRELOBNI y t he
data link transm ssion control information on the nobile station and so that
when the ba38CedVas Shet FAASHILSS SR WERYT SO IMEEAS StederdeshiehRaEkahsf er 15
request for transfer of the packet addressed to the nobile station, fromthe
second baseaddaeserd the Basemebdtlicorstakerni §5pan entItondahashakes t he
transferring means transfer the packet addressed to the nobile station, to
the second Bhs&istatihe Thesdatlasenls tutdiesn s5aBAL20Scdig oP28pB4r at us
according to the present invention may also be configured so that when the
baseSst at i opddreanesi s&¢ ot hcontpbil lreaiisa feRi vé® t Hleer éqsextd f BASeconnect i on
with the second base station fromthe nobile station, the base station
transm ssi ofteééaerol TreaRebad enaRBEURAE 2 2RST BF EFPRP FRAFRBLRT &9sFBE only the

data link transm ssion control information on the nobile station 18
present invention may also be cenfigured so that when the

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

=

transmission control means receives the request for
connection with the second base station from the mobile
station, the base station tCransmission control means

25 makes the transferring means transfer only the data link

transmission control information on the mcbhile station

18



2 1 OCT 2005 FP0O2-0043-00 and so that when the base station transm ssion
control neans receives the transfer request for transfer of the %qqghqmm
addressed to the nobile station, fromthe second base station, the base
station transmi ssion control means 5 makes the transferring means 342342700
t he packet addressed to the nobile station, to the second base station.
When the packet addressed to the nobile station is transferred fromthe
first base station to the second base 10 station on the basis of reception
of the transfer request for transfer of the packet addressed to the nobile
station frahfitBe $dedhdiasetBeabren &%24 imsw baasniasieon €ARGugH

comuni cati on between the first base station and the second base station as
descri bed aBgeas rrRechysdodre Jrars Eur ar s Awkstr apsntsanshiecontr 6hecan be
executed nore securely. The packet transfer is desirably carried out either
i n packet uBRE¥esr 2fArigiseEd e thomal el yationdi hgomathe packad. By
enabling the transfer in block units, it 20 becones feasible to inplenent
retransm ssbhafecstahign, biloe b 94 s atdgat tvangekradladgemsmo lbeeadsn t he base
stations and thus provide the advantage of capability of reducing the packet
tran$fer vohakes | f&isderfizansierninge waeasl i dkansfsn skheon eagkedl 25

met hod of the present invention, desirably, a first base station
encapsul at eadddresgada t¢ niEhe amghidsi &b Rol tpg the second base

station.

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 Ltransfer request
for transfer of the packet addressed to the mobile station
from the second base station as a new base station through
communication between the first base station and the
second base station as described above, the handover of

15 data link transmission control can be executed more
securely.

The packet transfer is desirébly'carried.out either
in packet units or in block units cbtained 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
stations and thus provide the advantage of capability of
reducing the packet transfer volume.

Incidentally, in the data link transmission control

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

station encapsulates the data link transmission control
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21 OCT 2005 FP0O2-0043-00 information and the packets that are téiqﬁEIMﬁ
records the total value of the length of the data |ink transm ssi d roI
information and the |l ength of the packet that is transmtted, which
expresses the length of the 5 encapsul ated packet obtained by erfEuld3od?
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 ated packet fromthe I ength of the encapsul ated
10 packet that is recorded in the header of the transmtted encapsul ated
packet is nénfequaltiton the thagdclodts Hhatt parrshratedipdekiet rebatrdiss recor ded
in the header of the transmtted packet, judges that the encapsul ated
packets ar &heonstalcteed: € odt bhailrapgat afl Ttk daEndangsi vansnassabn 15
information. Furthernore, in the nobile conmunication systemof the present
i nvention, desitrall ynforeatriamsmind ithg deagsh odnmbhiespaeiedpsbladt isg neans
for encapsulating the data I|ink transm ssion control information and the
packets 20 thathsari¢teadansnwhietl, encapssdas ed thackelehghnsmdfi nghenmeans for
recording the total value of the Iength of the data Iink transm ssion
cont 5ol i nf enmapisod adredi t heckehgbk tadmeshdbly pavkep statt liog1,t ramsirhet ed, whi ch
expresses the length of the encapsul ated packet that is obtained by 25
encapsul at i beadienr bﬁeehe@demaﬁ?&uﬂﬂt&ﬁugﬁﬁkﬂtuedn@atkensmlaﬂdtheaﬂsnltt|ng
t hese encapsul ated packets, and 20
encapsulated packets, and, in cases where the length
obtained by subtracting the length of the header of the
encapsulated packet from the length of the encapsulated
10 packet that is recorded in the header of the transmitted-
encapsulated packet is not equal to the length of the
transmitted packet that is recorded in the header of the
transmitted packet, judges that the encapsulated packets
are constructed containing data link transmission control
15 information.

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 exXpresses the
length of the encapsulated packet that is obtained by

25 encapsulation, in the header of each encapsulated packet,

and transmitting these encapsulated packets, and

20



21 OCT 2005 FP02-0043-00 construction judging nmeans that judge that the
encapsul ated packets are constructed containing data |link transm ssion
control information in cases where the |ength obtained by subt2dcdinlilk he
| ength of the header 5 of the encapsul ated packet fromthe | engthfbi-¢e3-00
encapsul ated packet that is recorded in the header of the transmtted
encapsul ated packet is not equal to the length of the transmtted packet
that is recorded in the header of the transmitted packet. 10 Furthernore, in
the data link transm ssion control apparatus of the present invention,
desirably, tomstrnafdenttihgdgbags corgrs setbacapsimhdgeng tisdtns foe
encapsul ating the data link transm ssion control information and the packets
that are transapstddtetibpeakapsudnt erprpHioketted armytiain ing Wedesliok recordi ng
the total value of the length of the data |ink transm ssion control
i nf or mat i ont aadsnhesliongtdowt redch ndaokett idrat ins cagemswhetred, which
expresses the length of the encapsul ated packet that is obtained by
encapsul at i bangith 2btaheckleaders udft macthi ep caps ul e gth patkehe hadderansnitting
t hese encapsul at ed packets, and construction judging neans that judge that
t he éncapsubét ethpacketapsukatednspacketd Lot aithiang leatgtH | o t Ehasni ssi on
control information in cases where the | ength obtained by 25 subtracting the
| engt h of téechpadértel phekertahbait i edreencadpd ulattdte paekdstr brfothehe | ength
of the encapsul ated 21

transmitted encapsulated packel is not equal to the length

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

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

15 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 of the
encapsulated packet that is obtained by encapsulation, in

20 the header of each encapsulated packet, and transmitting
these encapsulated packets, and construction judging
means that Jjudge that the encapsulated packets are
constructed containing data link transmission control
information in cases where the length obtained by

25 subtracting the length of the header of the transmitted

encapsulated packet from the length of the encapsulated



2 1 OCT 205 FPO2-00/13-00 packet that is recorded in the header of the
encapsul ated packet is not equal to the length of the transm ttgd ({dcKet
that is recorded in the header of the transmtted packet. In these
inventions, it can be reliably judged in 5 the first base st atiF&gi®Autértver0r
not an encapsul ated packet that has been transmtted contains data |ink
transm ssion control information, so that control can be snoothly perforned
on the basis of the data |ink transm ssion control information. 10

I ncidental ly, the present invention also permts enploynent of enbodi nents
wher ei n t hebpaketstiaatohs quadsiad dg the dasderi ak thermd asswhatedt r ol
transmts to the nobile station, control base station identification

i nf or mat i onPaeketdennpfti eavsbriothehbebath af% theatranspertedagkehe dat a
link transm ssion control, instead of the data |ink transm ssion control

i nf or mat i onthalnks recprided in fhet haadeirssfohednmansnhetaddaakebrding to
the present invention is a data |link 20 transm ssion control nethod of
perform ng data |Imktheaasingshohoonsnt £él ceanfre sialg adutwrididaed eprat request
control for transm ssion/reception of a packet between a nobile station and
a plbralitytht bBasetstsonstabhereivhetidraser snati en prdansihgtede data
link transm ssion 25 control transmts to the nobile station, control. base
station i depa¢kesattitoat i hitor npeeon Hransmdhnted | caniteningf data link

transmission control information, so that control can be
smocthly performed on the basis of the daka 1link
transmission control information.

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

15 station performing the data link transmission control,
instead of the data 1link transmission <control
information.

Namely, a data link transmission control method
according to the present 1invention is a data link

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

25 control transmits to the mobile station, control base

station identification information for identification of



21 OCT 2005
transm ssi o
and wherein
data link t
i dentificat

present invention is a nobile comrunication system conprising a nobile
station and a plurality of base 10 stations and configured to performi5

transm ssi o
base statio
perform ng

request compngkofler finatemdssiodn/ detept Lonkof taapavkesirn ocohfoml t he

nobi | e st at

FP02- 0043-00 the base station performng the data |ink
n control, instead of data |ink transm ssion control jntpqm?tion,
the nobile station identifies the base station performng the

ransmission 5 control, based on the control base stati®¥—-0043-00
ion information. A nobile conmunication systemaccording to the

n/reception of information through a packet, wherein each the

tiheomgrsies a2 bz Beaftoningr &vsnidsionl tokt Fnanswansipor
data link transm ssion control conprising automatic repe

ion; and transmtting nmeans for transmtting to the nobi

at

| e

station, coAbhformsddenst atribrwhédenni theamodr infotamiomnifientidaasification

of the base

i nst ead of dheablaissk ttratnisim ssevhorvhngolthienfdatraatl onk taagswhesapn t he
ion conprises: nobile station transm ssion control neans for

nobi | e st at

station performng the data link transm ssion control,

20

i den®i f yi ngcphériodsebasedt doripechatmalgbelse ddafibnnkdenthEntssion control,

based on th
per form ng
request con

106

15

20

25

e control base station identification 25 information, and
dafarmagidory.ansmi ssion control conprising automatic repe

trol for
A mobile communication system according to the

present invention is a mobile communication system
comprising a mobile station and a plurality of base
stations and configured to perform
transmission/reception of information through a packet,
wherein each the base station comprises: 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
the mobile station:; and transmitting means for
transmitting to the mobile station, control base station
identification information for identification of the base
station performing the data link transmission control,
instead of data link transmission éontrol information:;
and wherein the mobile station comprises: mobile station
transmission control means for identifying the base
station performing the data link transmission control,
based on the control base station identification
information, and performing data link transmission

control comprising automatic repeat request control for

[
(7S]

at



23 2 1 OCT 2065 FPU2-0043-00 5 transmi ssion/reception of a packet to or from
t he base station; and connection request neans for issuing a requggtmﬁqm%
connection with a base station as a conmunicating station. A data
transm ssion control apparatus according to the present invent |Fc5’rﬁ32i-§fbfl3d-aﬂfh
link transm ssion control apparatus nounted on a base station for
performng transm s s ion/recep Lion of information through a packet to or
froma nobile station, conprising: 10 base station transm ssion control neans
for performng data link transm ssion control conprising automatic repeat
request contrahshorstparseicesitom exept i packétatopackdiram wre fipasaet he nobil e
station, and transmtting neans for transmtting to the nobile station,
control basetdbiehatianmdi demniefdtdatr oneiguestnateansf dior déssiufiingat aon of the
base station performng the data Iink transm ssion control, instead of data
i nk transnrsguentcofibrol connkatmamn owmitn tehi daxose,staeidmseast aki on
performng the data 20 link transm ssion control transmts to the nobile
station theowontioktbhage sttadtiicon i dentification information for
identification of the base station performng the data |ink transm ssion
cont bol ., instead®of dalte dat&anki nk ratwarisyd issi onconhtpdl iagmanpatusn, wher eby
the nobile 25 station can identify the base station performng the data
according to the present invention is 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:
10 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 the mobile station; and transmitting
means for transmitting to the mobile staticen, control base
15 station identification information for identification of
the base station performing the data link transmission
control, instead of data link transmission control
information.
In this case, the base station performing the data
20 link transmission control transmits to the mobile station
the control base station identification information for
identification of the base station performing the data
link transmission control, instead of the data 1link
transmission control information, whereby the mobile

25 station can identify the base station performing the data

link transmission control, based on the control base

N
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link transm ssion control, based on the control base 1) A 2 1 OCT 2005

FP02- 0043-00 station identification information. This permits theg | gopile
station to performthe data link transm ssion control conprising the
automatic repeat request control for transm ssion/reception of FRHEKER04%&QP ,
a connection 5 request for connection with a new base station or the |ike)

Wth respect to the base station performng the data |ink

transm ssi on

control. Wien the nobile station and the base station performthe data |ink
transm ssion control using the control base station identification
i nf or mat i onstetiipst datkrofifheataon linflonmadrism ssi Ghisopewii isf bheation in
this way, the data volune of control information transmtted and received
can be redumeliilso ssationetregper fohe thhaf fdataollimk of réhemnesnonk.
Incidentally, in the data |link transm ssion control 15 nethod of the present
i nvention, destrabl gomplrd siase thet atutnahoapsepat bsreffeesbnconktrbadse station
identification information and the packets that are transmtted, records the
total val uefot thenkmagsthool/ rckepiciont rdl peaketstiat.igon Bdeptnéctabinon
information and the 20 | ength of each packet that is transmtted, which
expr ésses rhaukengfdr cfonre: then psititas etk deket sbbtapnear e énkapsul ati on,
in the header of each encapsul ated packet, and transmts these encapsul ated
packets, andithnreasest Whethe tHasd efgtth wbpainfedrbing e detenginke | engt h
of the 25 header of the encapsul ated packet fromthe | ength of the
transmission control. 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 wvolume of contreol information
transmitted and received can be reduced, so as to dacrease
the traffic volume of the network.

Incidentally, in the data link transmission control
method of the present invention, desirably, the base
station encapsulates the control base station
identification informaticon and the packets that are
transmitted, records the total value of the length of the
control base station identification information and the
length of each packet that is transmitted, which expresses
the length of the encapsulated packet obtained by
encapsulation, in the header of each encapsulated packet,
and transmits these encapsulated packets, and, 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



encapsul at ed packet that is recorded in the header of the 25 21 OCT 2005
FPO2- 0043-00 transmtted encapsul ated packet is not equal to the Ieﬁeﬁﬂ of
the transmitted packet that is recorded in the header of the t r adsi gﬁ
packet, judges that the encapsul ated packets are constructed COEHER-TOYE-00
control base station S identification information. Furthernore, in the
nobi | e conmuni cati on system of the present invention, desirably, the
transmtting neans conprise encapsul ati ng neans for encapsul ating the
control base station identification information and the 10 packet that is

transnittedtrangapsileat edchrpeketted pﬂ@ﬁbtti@gldteegaahpﬁg e@oLEhfgnt he total
val ue of the Ilength of the control base station identification information

and the | engthtpé thenpackekdt Pakkes thhanse tkedrdel ch e€xpreesgsrt he length
of the 15 encapsul ated packet that is obtained by encapsulation, in the

header of eaghtmacapsukatied PRPeRIketBNH UdPASMRAL NEhet BREEpEATARSEH! at ed
packets, and construction judging neans that judge that the encapsul ated

packets arepaeRBskl Hebedop@traididt) LAtd Dhibgs€ost Abl0pa28 sdgRibhI cation
information in cases where the length obtained by subtracting the | ength of

t he Beader gfehlne rienRgapsulidedpackst_ fromthe | ength of the encapsul at ed
packet that is recorded in the header of the transmtted encapsul ated

packet' is not eqmakthertbeel,engt Bhefmbhe135cbnRlsathtednPagketent Bat is
recorded in the header of the
the present invention, desirably, the transmitting means
comprise encapsulating means for encapsulating the
control base station identification informatien and the
10 packet that is transmitted, encapsulated packet
transmitting means for recording the total value of the
length of the control base station identification
information and the length of the packet that 1is
transmitted, which expresses the length of the
15 encapsulated packet that is obtained by encapsulation, in
the header of each encapsulated packet, and transmitting
these encapsulated packets, and construction Jjudging
means that Jjudge that the encapsulated packets are
constructed containing control base station
20 identification information in cases where the length
obtained by subtracting the length of the header of the
encapsulated packet from the length of the encapsulated
packet that is recorded in the header of the transmitted
encapsulated packelt is not equal to the length of the

25 transmitted packet that is rccorded in the header of the

transmitted packet.



transmtted packet. 2' 2 1 OCT 2005 FP02-0043-00 Furthernmore, in the data
l'ink transm ssion control apparatus of the present invention, degsjpgphy; the
h

transmtting neans conprise encapsul ati ng means for encapsul ating the
control base station identification 5 information and the packetFRIZat0043-00
transmtted, encapsul ated packet transmtting nmeans for recording the total
val ue of the length of the control base station identification information
and the length of the packet that is transmtted, which expresses the length
of the 10 encapsul ated packet that is obtained by encapsulation, in the
header of each enFapstkamedepadketheaddtbr ahshi tiamgmishésa eonapsil at ed
packets, and construction judging neans that judge that the encapsul ated
packet s areappamattusct ed cohkai prageeant inkehadsenst atieshrabliydenthki cation
information in cases where the length obtained by subtracting the | ength of
t he header afabbaitericapsnleansd paakedisfer oanthesbéagtihgf mbhasen€apsul at ed
packet that is recorded in the header of the transmtted encapsul ated packet
i s not equakntapthdatengt hthé tchat2d 1 riansal sttad ipackedethbhfiéatteaorded in
the header of the transmtted packet. In these inventions, it can be
reliably judgeadrimatitdne barsé® staki orpadiether thetnotisan ernangriltatdd packet
that has been transmitted contains control base station 25 identification
i nf or mat i ongngaptshidta teehpraketanrh@smitting 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
10 encapsulated packet that is obtained by encapsulation, 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
15 identification information in cases where the length
obtained by subtracting the length of the header of the
encapsulated packet from the length c¢f the encapsulated
packet that is recorded in the header of the transmitted
encapsulated packet is not equal to the length ¢f the
20 transmitted packet that is recorded in the header of the
transmitted packet.
In these inventions, it can be reliably judged in
the base station whether or not an encapsulated packet
that has been transmitted contains control base station

25 identification information, so that control can be

smoothly performed on the basis of the control base

27



snoothly perfornmed on the basis of the control base 27 2 1 OCT 2005
FP02-0043-00 5 station identification information. In order to ac?igﬁ? @Ee
abovenenti oned object, the data link transm ssion control nethod tﬂ
present invention is a data link transm ssion control nethod of ﬁfiéﬁrglﬁg
data link transm ssion control conprising automatic repeat requ%% cohEro
for transm ssion/reception of a packet between a nobile station and a
plurality of base stations, wherein a first base station stores and makes a
copy of packet in which 10 identification information specifying the packet
has been added to packet, addressed tq the nobile station, wherein the first
base st ati off {@&iWerdgHe haeketoRoppLPEMEtd@Fond base station, wherein the
second base station staores the _delivered gacket cqpy, and wherein one or
nore base 15 st at FBnSTESAPFPsRAGLERE FRRsRPBYERHACNGT cradfsht X t he
nobi l e station the packet acconpani ed b{ the identification information, or
the deliver 8¢ BackiBtK c&p@ B 19T aFPPLred I Shedt Rdd, the f Pressdse station
out of a plurality of base stations stores and nakes a copy 20 packet in

whi ch i dent HFVERGLOR iif¥ 6 DN Yk Ef?nﬁ%hﬁﬁﬁPOecﬁGﬁS@#sPe¢§¥¥ﬁﬂ§§ synbol s
or canbi nations of  the) used to specify the packet has been added to packet
addr &ssed t BETHOTHIMRT eddtat i bhX arfd TEIMIIF PR nE PR,  CPBPERS IRt%her Dbase

stations. Furthernmore, in regard to the
automatic repeat request control for

transmission/reception of a packet between a mobile
station and a plurality of base statiens, wherein a first

base station stores and makes a copy of pécket in which

10 - identification information specifying the packet has been
added to packet addressed to the mobile 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 more base

15 stations comprising the first base station transmit to the
mobile station the packet accompanied by the
identification information, or the delivered packet copy.
Specifically, in thiS method, a first base station

out of a plurality of base stations stores and makes a copy

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

the) used to specify the packet has been added to 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



25 packet to which this identification information is added, the first base
station may also add identification 28 21 OCT 2005 FP02-0043-00 ivﬁﬂqqmﬁion
to the packet itself, and may al so receive the packet to which
identification informati on has been added beforehand from ot hefFF§@s€043-00
stations. Furthernore, the other base stations store the 5 delivered packet.
Afterward, one or nore base stations conprising the first base station
transmt the packet to which identification has been added or the delivered
packet to the nobile station. Thus, since packet can be stored in the
respective bhafersiaticonsowthdqeckeoitdiedd,16nd tayalido cenkiole shati on t hat
performnms packet delivery separately fromthe base stations, and since one or
nore base phakietnso twhaishri itdqrackit cd ol ¢he. miohimt et sémtiaegnpetheaddedf fi c
wi thin the network can be reduced, and the throughput can be increased by
shorteni ng bbéotehanandmmsiorhate| lays¢i seablohbe packet, so that the
performance of the overall systemcan be inproved. In order to acconplish the
above object, a detiathemkorter,anshessittrercobtasel stedthioshacetodiengthe the
present invention is a data |ink transm ssion control nethod of 20
perférm ng defldveirek tprarkst ssidditcaordl aoapst Shoge ddosettatiepsat request
control for transm ssion/reception of a packet between a nobile station and
a pluralitycofipbdasenst dhicodis reswhbasiensaatiost trhaseist ahkopaaldds to a packet
addressed to the nobile

which identification has been added or the delivered

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

stored in the respective base stations without providing

10 a circuit control station that performs packet delivery

separately from the base stations, and since one or more

base stalions transmit packet to the mobile station, the

traffic within the network can be reduced, and the

throughput can be 1increased by shortening the

15 transmission delay time of the packet, so that the

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 transmission control comprising
automatic repeat request control for
transmission/reception of a packet between a mobile
station and a plurality of base stations, wherein a first
base station adds to a packet addressed tc the mobile

25 station, identification information for specifying the

packet, wherein the first base station stores the packet
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25 station, identification information for specifying the packet, wherein
the first base station stores the packet 29 2 1 OCT 2005 FPO2- 0043}DQCT2M5
acconpani ed by the identification information, and nakes a copy of

packet, wherein the first base station delivers the packet copfﬂﬂ?eﬂQﬂﬁxﬁ@
base station, wherein the second base station stores the delivered packet
copy, 5 and wherein one or nore base stations conprising the first base
station transmt to the nobile station the packet acconpanied by the
identification information, or the delivered packet copy. Nanely, in this
met hod, a fa#ecempaséest byi bheoutler@tlr1gaalpnurnalfpn:y1a<§ﬂomasendtla@keﬁs adds to
a packet addressed to the nobile station, the identificaLion information for
speci fyi ng 2 heopacket FhegpaQ¥Qﬁuqwbeﬁgmmﬂth%héla@te&as%yﬁb@tloar

conbi nati on of these), stores the packet to which the identification

i n: tor mati odel svaddethe macket cPP Y bpya gfeqdnd pasiees tafadndeVhetesdnt he packet
copy to a second base station. Then the second base station stores the

del i vered ptb&eiecopy.bafe ertathare sheg et s debaverast perkrs €oRpri sing t he
first base station transmt the packet acconpanied by the identification

i nf oPrmat i onapd WRndEn (g varkdr pavker sd@iiians weampiols ing Shet £dAstsi nce

each base station stores the packet and one or nore base stations transmt

t he packet kasehstabbiohe tsrztsiort wie hble mpbdliedistptdrrexthe paaketont rol

station for delivery of packet separately fromthe base stations_ as
descri bed accompanied by the identification information, or the

delivered packet copy.
Namely, in this method, a first base station out of
10 a plurality of base stations adds to a packet addressed
to the mobile station, the identificalion information for
specifying the packet (e.g., a unique number, character,
symbol, or combination of these), stores the packet to
which the identification information is added, makes a
15 copy of the packet, and delivers the packet copy to a
second base station. Then the second base station stores
the delivered packet copy. After that, one or more base
stations comprising the first base station transmit the
packet accompanied by the identification information or
20 the delivered packet copy to the mobile station. Since
cach base station stores the packet and one or more base
stations transmit the packet to the mobile station without
providing an extra line control station for delivery of

packet separately from the base stations as described

N
{n

above, the traffic volume can be reduced in the network

and the transmission delay time of packet can be reduced,
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25 above, the traffic volume can be reduced in the network and the
transm ssion delay tine of packet can be reduced, 30 2 1 OCT 2003 1 gCT 200
FP02- 0043- 00 which can increase the throughput and enhance the performance of
the entire system In the data |ink transm ssion control method FRGEEOHM Il o
the present invention, desirably, the base 5 stations (conprising the first
base station and the second base station) perform deleting the packet on the
basis of a tineout of a tiner, for the packet; deleting the packet on the
basis of a notification that a packet identical with the packet has arrived
at the nobi kaistat can; oncreastehethe babirsughpatnotnt cahhencef the
identification information for specifying a packet to be deleted, deleting
t he packet pearfoespornd f titthe hentdeat sfstami.on i nformati on. This can
facilitate the process of deleting the packet under storage at the base
stations. 15 I'n tAins thee,ddesi rhbhik, whenshhesfibnstcbaseodt anebhodnotifies
the second base station of the identification information for specifying the
packet to becdelretied; tichehdf ipnsisdiase rsteait oom engdoysabhbeg, otha baski nati on of
two or nore nethods selected froma first nethod of providing a 20
not i f5i cat i ostaftitdns i{ denpriisdati theiffrytrbhisensexeigntam the packet is
del eted, a second nethod of providing a notification of identification
i nf or mat i onbak =a srackiein) gedraicadn] ad¢l ¢ nimg priedepackenednt the, bandsa third
met hod of, upon deletion of a specific packet determ ned based

of a timeout of a timer for the packet; deleting the packet

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

10 basis of a notification of identification information for
specifying 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 base station
notifies the second base station of the identification
information for specifying the packet to be deleted, the
first base station employs one or a combination of two or
more methods selected from a first method of providing a

20 notification of the identification information every time
a packet 1is deleted, a second method of providing a
notifiéation of identification information of a packet
deleted last in a predetermined time, and a third method
of, upon deletion of a specific packet determined based

25 on a predetermined rule, providing a notification of

identification information of the packet.



25 on a predetermned rule, providing a notification of identification
information of the packet. 31 2 1 OCT 2005 FP02-0043-00 In the datrQCT iy
transm ssion control nethod according to the present invention, desirably,
when the first base station receives a request fromthe nobil e FEati®? t3at
a new base station should be designated as 5 a packet-delivered base station
the first base station nakes a copy of the packet acconpani ed by the
identification information under storage at the first base station, and
delivers the packet copy to the new base station. This permts the new base
station to acqui rElt He0 Jeeketl 3 h IR STRfeht 191 c ERAC P hf OREERPEN st or ed
at the first base station and thus to operate as a packet-delivered base
station acAREPREGLINe EpetRequassenty dmviehe itsbi Idesizablon, Whenhehdata |ink
transm ssion control nmethod 15 according to the present invention, desirably,
when the skkosl base sttatiiom reeepivssa a ap@srstr drrithdhmbneleilet ation
that the second base station should be excluded from packet-delivered base
stations, tHeaSbewanthphse nswWabper &&ladtien tHwwat ka \on@dedsaed to the
mobi |l e 20 station under storage at the second base station. in this

conf$ gur at idrpacket bds biveaeidopagrc stddd Mromchd i prckaseles Fabied base
stations deletes the packet copy addressed to the nobile station under
storage, witdledy annecessaryfpatket s Rrkde qareRMpadiisdar dad. the second

identification information under storage at the first
base station, and delivers the packet copy to the new base
station. This permits the new base station to acquire the
10 packet with the identification information stored at the
first base station and thus to operate as a
packet-delivered base station according to the request

from the mobile station.
In the data 1link transmission Control method
15 according to the present invention, desirahly, when the
second base station receives a request from the mobile
station that the second base station should be excluded
from packet-delivered base stations, thé 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 station excluded from the
packet-delivered base stations deletes the packest copy
addressed to the mobile station under storage, whereby
unnacessary packets can 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

32



25 base station may be arranged to receive the request for the exclusion
fromthe nobile station, directly fromthe 32 2 1 OCT 2005 FPOZ-?@Qﬁqq%S
nobile station or via the first base station. In the data |link transm ssion
control nethod according to the present invention, desirably, ®EER-CR&3-00
first base station, the second base station, or both of 5 these receive and
store a packet addressed to the nobile station, the base stations send a
notification of storage of the packet to the nobile station; after reception
of the notification, the nobile station selects one base station out of the
base stati onsbhhei A§apiewi @ad villhe the otn S dsonsawbieBsues a request for
transm ssion of the packet to the base station; and the base station
receiving the rebuesihargisid t d ittHe pgacketinl Nelmgt y cadirohl yweatHeodfirst base
station, but also the second base station store the packet addressed to the
nobi | e st ataoporddnghtobbbe p5eseati onyesdidn helasdthatiloat ivdremftlse or age of
the packet to the nobile station, whereby the transm ssion of the packet to
t he nobil e §iastopass Fhpltensnt shef serrode besse stsitdtdron areleritied find
requested to transmt the packet by the nobile station. 20 In this case,
desibably, Weepetheceivetapdseterati arckehadboonieddse Bratiadniler both of
these receive the transm ssion request fromthe nobile station while

storing a pttrbifny Wie padetsadddrssseac: o nhkel kbbiFeonsehtitorcagte base

stations transnmt the packets to the '
of the packet to the mobile station; after reception of

the notification, the mobile station selects one base
station out of the base stations having provided the

10 notification and issues a request for transmission of the
packet to the base station; and the base station receiving
the request transmits the packect. Namely, not only the
first base station, but also the second base station store
the packet addressed to the mobile station and the base

15 stations send the notification of storage of the packet
to the mobile station, whereby the transmission of the
packet to the mobile station is implemented from one base
station selected and requested to transmit the packet by
the mobile station.

20 In this case, desirably, when the first base station,
the second base station, or both of these receive the
transmission request from the mobile station while
storing a plurality of packets adﬁréssed to the mobile
station, the base stations transmit the packets to the

25 mobile station and notify the mobile station of storage

of the plurality of packets addressed to the mobile
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25 nobile station and notify the nobile station of storage of the plurality
of packets addressed to the nobile 33 2 1 OCT 2095 FP02-0043-00 sgqtb@pﬂmghis
makes it feasible to notify the nobile station of storage of packets

toget her and thereby reduce the load of the notification proceR0Fdro43-00
exanpl e, a conceivable enbodiment is such that the nobile station is 5
notified of existence of subsequent packets to a packet transmtted fromthe
base station in the piggyback system in the data |link transm ssion control
met hod according to the present invention, desirably, when the nobile

station chasgesianhaserisiqtmnoregdesiv etkd®ihrangsl holtQ iy packenopddeessed to
the nobile station itself, the npbile station notifies an original base

station befgtetibheo ehat@ea 9 oif paeOit Nualgerheaf asdbsnguebly t&anss ssion
and sends to anew base station after the change, a request for transm ssion

of a packettnddnessedt oth8enohifiecakb it atroBesssel froal idkamlend | f hcation
information of the f irst packet of a transmtted object. In this nethod,

the communieatk@rabl el BhBbHURESE Wst Butheriod €l tasaodtidld @Rathehore the
change and the packet transmi ssion fromthe new base station after the

change to thethwbeleost akieh drc 20 1 ealydQied t o2 thet patkesr packesponding to
the identification information of the first packet of the transmtted

obj ect accot dhngmt @ tieher FefueEsd tarsemstheioaobn It sspatiggbackhey ebymt he ol d
base station can be snpothly changed to the new base station dosired to

In the data 1link transmission control method

according to the present invention, desirably, when the

mobile station changes a base station desired to transmit

10 " a packet addressed to the meobile station itself, the
mobile station notifies an original base station before

thé change of discontinuation of subsequent transmission

and sends to a new base station after the change, a request

for tramsmission of a packet addressed to the mobile

15 station itself and identification information of the
first packet of a transmitted object. In this method, the
communication is interrupted with the old base station

before the change and the packet transmission from the new

base station‘;fter the change to the mobile station is

20 restarted from the packet —corresponding to the
identification information of the first packet of the
transmitted object according to the request from the

mobile  station, whereby the o¢ld base station can be

smoothly changed to the new base station desired to

25 transmit the packet addressed to the mobile station.

In the data link transmission contrel method

[#3]
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25 transmt the packet addressed to the nobile station. 1In the. data i nk
transm ssion control nethod 21 OC T 2005 FP02-0043-00 accordln ﬁ
present invention, desirably, the nobile station neasures rece|V|ng qua Ities
of signals transmtted froma plurality of base stations; the rud-@043-00
station selects a first base station desired to transmt 5 a packet addressed
to the nobile station itself, based on the receiving qualities for the
respective base stations; and the nobile station sends a request for

transm ssion of the packet addressed to the nobile station itself, to the

first base gkabr@finbhts e exladnTingmRkes, | Hell f@as) blae fepigxample, to
sel ect a base station with the highest receiving quallty as the first base

station andsthBysni NphesBRteEhe fAdadisri S§i og{xﬁfllp@ak@t brrom sDgnassl ect ed
base station to the nobile station in a goo condition. 15 In"the data link

transm ssi oprgABKA ek EEROH a%ﬁﬁﬂﬁiﬁﬂ@ykﬁfbB%ep§%§%ﬁbn%”V%HE'ﬁBbl@@S'rab|y,
the nobile station neasures receiving qualities of signals transmtted from

a pluralitysphihasesstakiang, Fi?@tn@g’béest§£%h0@e§§£@8t 8oatfhhishibase
station desired to transmt 20 a packet addressed to the nobile station

itsekf, basgd,9Pxet heidLEsi NN GUR] nbbed of 8t althed eeRealH, VEaE%%leoﬁt ations;
t he nDblle station notifies the first base station thus selected, of the

receiving qtlala.lﬁé@@ﬁ‘zpﬁgtc&waIie@psgtﬂaﬁeth@a§es§t3%ftll@zr§ba9asaﬂa@Doﬁge recei ving
gqualities for the

and the mobile station sends a request for transmission

of the packel addressed to the mobile station itself, to

the first base station thus selected. This makes it

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

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

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

25 respective base stations, the first base station

determines for each of the other base statgons whether a



25 respective base stations, the first base station determ nes for each of
base stations whether a 35 21 OCT 2005 FP02-0043-00 packet e
o ool B

t he ot her
del i vered
station;

operation
stations.

transm ssi on operation or

with the

accordi ng tpatketresubt delilerdet erwmn&hieoiibasedase thetlOnr ésekwi ng

qualities

enhance the receiving quality.

and the first base

fromthe first base station is to be transmtted to th

station provides instructions of t rEtsm&sHro0

based on the result of the determ nation, to the other base 5

This permts the other base stations to properly performthe
transm ssi on avoi dance operation in accordance

operation instructions to each of the other base stations

for the respective base stations. In the data |ink transm ssion
control nethedtransnilited to the preddrt statépni;oanddéber bkgL bher t he
nobil e station receives identical packets fromrespective base stations, the
mobi | e st at sbatpenf prowidiesedisistyr kS tecepi § dirarfsnhes packepsratwhooh can

In the data |link transm ssion control

nmet hod

accordi ng tbashe qx édentesnlént f dhe deserabhgtitme tobile otdat baseneasur es

receiving qualities of signals 20 transmtted froma plurality of base

st at bons;

stations,

10

15

20

25

antathased orfhie pegwiiiimgthealothes ftorse heteddpact i ve base
the nobile station or each base station sends a request for a
transition pofopecdgmunpeatbom st bhe t otmanbmsesdbat i onpdesitied t oomake the
transition of the

fransmissgion avoidance operation in accordance with the
cperation instructions to each of the other base stations
accofding to the result of the determination based on the
receiving qualities for the respective base stations.

In the data link transmission contrel method
according to the present invention, desirably, when the
mobile station receives identical packets from respective
base stations, the mobile station performs diversity
reception of the packets, which can enhance the receiving
quality.

In the data link transmission control method
according to the present invention, desirably, the mobile
station measures receiving gqualities of signals
transmitted from a plurality of base stations: and,’based
on the receiving gqualities for the respective base
stations, the mobile station or each base station sends
a request for a transition of a communication state to a
base station desired to make the transition of the
communication state into another communication state. In

this case, the mobile station issues a transition request
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25 comuni cation state into another conmunication state. In this case, the
nobil e station issues a transition request 36 2 1 OCT 2005 FP02- 0D43Ldd%or a
transition into an appropriate comunication state according to a
ti me-average receiving quality, whereby the base station can b&POrRafé§ittiédfed
into the appropriate comunication state. 5 Desirably, the comrunication
states conprise: a first state in which no packet transm ssion/reception is
carried out to or fromthe nobile station; a second state in which a packet
addressed to the nobile station is provided with identification information
for specifyfor a X ndrs Paoketl i aim appicolp rtiked p acoketuraiCC 1 dipasti ate by t he
identification information can be transnmtted to the nobile -station; a
third statedeondint Sopackemeaddrassil reo2ivengolizad idtyat ivdrer&bpr ovi ded
with identification inf ormation f or specif ying the packet, a copy is made
z rom 15 t hehpadar sdaddipanicadby thans deheneédcan tortignfappraimigtet he packet
copy is delivered, and the packet acconpanied by the identification
i nf or mat i oncesmubecatcansnstaée;. and fourth state in which the packet copy
is received from base station working in the third state and in which the
20 packet copy cdrederabinsnitheedconmihbcapbohe sfiaid¢pnconpuisitsr ndre, in the
data link transm ssion control nmethod of the present invention, desirably, a
first base fbrstioweendapsiiiattenc packegéntirbnsatiseridmfreeentvonahsd the
packets that are delivered, records the total value
carried out to or from the mobile station; a second state
in which a packet addressed to the mobile station is
provided with identification information for specifying
10 the packet and in which the packet accompanied by the
identification information can be transmitted to the
mobile station; a third state in which a packet addressed
to the mobile station is provided with identification
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 mobile station.
Furthermore, in the data link transmission control
method of the present invention, desirably, a first base
station encapsulates the identification information and
the packets that are delivered, records the total value
25 of the length of the identification information and the

length of the delivered packet, which expresses the length
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25 of the length of the identification information and the |ength of the
dei i vered packet, which expresses the length 37 2 1 OCT 2005 FPOZ-QpﬂngQWQf
t he encapsul at ed packet obtai ned by encapsulation, in the header of each ™
encapsul at ed packet, and delivers these encapsul ated packets, d&RB240DLAIES
where the length obtained by subtracting the length of the header of the 5
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 of the delivered packet that is recorded in the header of the
del i vered packehe ¢mdgpsul.baedt heckrtapbtbahed backrtspillatéoaonshr uct ed
containing identification information. 1In this case, it can be reliably
judged in theelasadst atfi eachwhethpsudatedipackencapelbalédepackhesthat has
been delivered contains identification information, so that control can be
smoot hly peehaspedlatddiepbagessof drie 1h icdeydd fwhareonthenf befgthon.
Incidentally, the invention associated with the above-stated data |ink

transmi ssi obbtatihed bgaruditsadiegingaiaresh@shthe thy chésqar o £t hrenobi | €
comuni cation systens described below. Since the technical idea is 20 comon

to tBe i nveahtapsafl atthes @adie: dasmattilon bndyef fefttharensubstbatedl |y the
sane. Specifically, the nobile comrunication systemof the present invention
i s a nobi | epaekewnittait A Sysdededconprthei hgaalarols f etlsd adie bhwvapdda
plurality of base
encapsulated packet is not equal to the length of the
delivered packet that is recorded in the header of the
delivered packet, judges that the encapsulated packets
10 are constructed containing identificaltion information.
In this case, it can be reliably judged in the base station
whether or not an encapsulated packet that has been
delivered contains identification infeormation, so that
control can be smoothly performed on the basis of the
15 identification information.

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

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

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

25 stations and confiqured to perform

transmission/reception of information through a packet
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25 stations and configured to perform transm ssion/reception of information
t hrough a packet 38 2 OCT 2005 FP02-0043-00 and performdata Iink1{(QCT 2005
transm ssion control conprising automatic repeat request control, wherein
each the base station conprises: copying neans for making a copff ‘&4~ 0G4tk
in which identification information specifying the 5 packet has been added to
packet addressed to the nobile station; delivering neans for delivering the
packet copy to another base station; storing nmeans for storing the packet
acconpani ed by the identification information at the base station of its own
or a packet2@@| Pearied™ rdatao landt Herapamsessiani sontand teemBRisingg neans
for transmtting the packet acconpanied by the identification information
or the del i yeFeBapack@eredtt et econbrPbn. Weame in eagmiibieebassmuni cati on
system according to the present invention is a nobile communication system
15 conpri si dgahlabbidanpstizdon andyangl mesng yfor bagénst & i orgy and
configured to perform transm ssion/reception of information through a packet
and per f or npdarat| imkehircdnd dieadiidin cadritaro i ndommatsiary spagildvama thepeat
request control, wherein each the base 20 station conprises: identification
i nf oPnat i onpadiehghaselesnf @ddadditey Mar ke haadadire a@ed cesebheonehe laobi | e
station, identification information for specifying the packet; copying neans
for maki ng atebpynefdehévpadret megosoipantiedivprihg thenppfkest copy
i nfornmation;

to another 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 accompanied by the identification
information or the delivered packet to the mobile station.

Namely, a mobile communication system according to

the present invention is a mobile communication system

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

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

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



25 delivering neans for delivering the packet copy to another base station;
storing neans for storing the packet 39 2 1 OCT 2005 FP02-0043-3£1 17
acconpani ed by the identification information at the base stati '6$ i9@ own
or a packet delivered from another base station; and transin.i tRHEG¥ GairL0
for transmtting the packet acconpanied by the identification information or
5 the delivered packet to the nobile station. Tn this nobile comrunication
system according to the FresenL invention, desirably, the base station
further conprises: deleting nmeans for deleting the packet stored by the
stori ng neaascotPahi eichby tlhe :iddvodi £ Uest t abl in fdima bhse =t dhiecobagart her
conpri ses: del eted packet notifying neans for notifying another base station
of the idenstkitdan ofi iné awmbiroa mfcks helglaicketed drom debéhed, bbyeei t her one
method or a conbination of two or nore nethods selected froma first 15
met hod of, etekyoni;nmeanhdie thasemsittatiron dekaesesf @r packetsni grimg dthg a
notification of the identification information of the del eted packet, a
second met hpdcikt prewimgiang el ot itfhiecatdsort iof i cafeindn f icid roat iofhoorati on of
a packet deleted last in a predetermned tine, and a third 20 method of, upon
del etsi on of thespediifvier eghgeat ket tes nimednobatedsontaopr.edet er m ned rul e,
providing a notification of identification information of the packet. Tn the
nmobi | e comuni cat Lortlsys stodrhlaccondiing ckd ivmes ypt ementca mbiemg itenthdesi rabl vy,
t he base station further
present invention, desirably, the base station further
comprises: deleting means for deleting the packet stored
by the storing means.
10 In this method, desirably, the base station further
comprises: deleted packet notifying means for notifying
another base station of the identification information of
the packet to be deleted, by either one method or a
combination of two or more methods selected from a first
15 method of, every time the base station deletes a packet,
providing a  notification of the identification
information of the deleted packet, a second method of
providing a notification of identification information of
a packet deleted last in a predetermined time, and a third
20 method of, upon deletion of a specific packet determined
based on a predetermined rule, providing a notification
of identification information of the packet.
In the mobile communication sfstem.according to the
present invention, desirably, the base station further
25 comprises: packet retransmitting means for, upon

reception of a request for retransmission of a packet from

40



25 conprises: packet retransmtting means for, upon reception of a request
for retransm ssion of a pa.cket from40 2 1 OCT 2005 PP02- 0043- 00 phegmoh

station,

retransmtting the packet in response to the request. In t he no

@lle

connunication system according to the present invention, desiradiz-ahEbase
station further 5 conprises storage notifying neans for, upon reception and

storage of a packet addressed to the nobile station,

sending a notification

of the storage of the packet to the nobile station; the transmtting nmeans

transmts the

t he nobil e shatmewilanct4tieoaphidter Fiahioni hgrilepadminsessposskecting
upon reception of the notification, selecting one base station
out of basetosthbi eagusendi ng the notification;, and transm ssion request

nmeans for,

means for sending a request for transm ssion of
station sel ected. Iht-Hdn®ENe ednrilesidablion sy dnseciratiirgh thughber
notification control neans perform ng such control that,

recei ving aptéspafi ssivemtieqiesdedioablyhethebidag Ststtd oiomhEletEeeri ng a
plurality of packets 20 addressed to the nobile station,
meansppikes §berkgansatifyiggmedss tfansipord hecpptkensantio t he

conpri ses:

cont 6ol

when

the notification

packet to the nobile station in response to a request from 10

15 the packet to the base

nobi |l e station and makes the storage notifying neans send a notification of

storage of gherpburaf ty ehclkeackeddraddedssed thet bidl | etstabhon,

t her et o.

- 10

15

20

25

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 request from
the mobile station; and the mobile station further
comprises: sclecting means for, upon reception of the
notification, selecting one base station out of base
stations sending the notification; and <{ransmission
request means for sending a request for transmission of
the packet to the base station selected.

In this system, desirably, the base station further
comprises: notification control means performing such
control that, when receiving a transmission reguest from
the mobile station while storing a plurality of packets
addressed to the mobile station, the notification control
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.

In the mobile communication system according to the

present invention, desirably, the mobile station further
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25 In the nobile comunication system according to the present invention,
desirably, the nobile station further 11 2 1 0 0 1 2005 FP02-00431p 0CT 2005
conpri ses: change occasion notifying nmeans for, when the nobile station
changes a base station desired to transmt a packet addressed ¥BOZhB0ABbPPe
station itself, to another base station, sending a notification of 5
di sconti nuati on of subsequent transm ssion to the original base station
before the change and sending to the new base station after the change, a
request for transm ssion of a packet addressed to the nobile station of its
own and i dennipi taes orchaior medapion ndkelfiisg nddnpabket wiem tthreansnmitted
object. In the nobile comunication systemaccording to the present
i nvent i on, mEsikaltat idre ohsiides @t hesonstatinrrdegbrpd | Bedramsasidr i ng neans
for neasuring receiving qualities of signals transmtted froma plurality of
base 15 st & i paskesel aediagsadart® f bhesatadriingssatilont baselfst dtd on desired
to transmt a packet addressed to the nobile station of its own, based on
the recei vianpthrml i bhes f atatheonespeenidiagbase statidhsatand tafansmi ssion
requesting neans for sending a request for 20 transm ssion of a packet
addrlessed tdbigd¢enipbbisignat pdn sofbsamicowh torahemisssonbase sttdtd on
selected. In the nobile communication system according to the present
i nventi on, addlsdimbl paschetmthbiorebsfarrobh¢ whidngre apohpendesg meddhe i ng means
for neasuring receiving

new base station after the change, a request for

transmission of a packet addressed to the mobile station
of its own and identification information of the first
10 packet of 2 transmitted object.

In the mobile communication system according to the
present invention, desirably, the mobile station further
comprises: measuring means for 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 its own, based on the receiving
qualities for the fespective base stations; and
transmission requesting means for sending a request for

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

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

25 qualities of signals transmitted from a plurality of base

stations; selecting means for selecting a first base



25 qualities of signals transmtted froma plurality of base stations;

sel ecting neans for selecting a first base 42 2 1 OCT 2005 FP02-0043-00
station desired to transmt a packet addressed to the nobile statifon(0f (0% s
own, based on the receiving qualities for the respective base stay-ous;3-aid
receiving quality notifying noans for notifying the first base 5 station
sel ected of the receiving qualities for the respective base stations; and
the base station further conprises: determ ning nmeans for, when the base
station of its own is selected as the first base station, determning for

each of ot hetabpse gkatiirens whethehsait0 spaskeket 0Oabardekiederad ¢nem t he base
station off its own is to be transmtted to the nobile station, based on the

receiving gwshiléesdoridhe sespacd i venhaspastat i 6AS; tigad rddeivieyi ng neans
for providing instructions., of transm ssion operation based on the result

of the 15 gledEipieati®n tHorekpeitiare base stations,; iAdtMe-appihe
communi cati on sysLem according to the present invention, desirably# the

mobi | e st atquedn f byt her 1 FRAMY | Seansdiferf Shby 1F¢E8R! | e MEARS tf GBas&pon _
reception of identical packets fromrespective base stations, 20 perform ng

divegsity regeptidoen sifl dhecpaelet hel neddel vy | queamimii£atben siye 5t em
according to the present invention, desirably, the nobile station further

conpri ses: regséetgeNBaBe fs¥a HRASY i 09T €66l ¥hBe squadliidn esupfhsignal s
transmtted froma plurali,ty of base
comprises: determining means for, when the base station
of its own is 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
receiving qualities for the respective base stations; and
instructing means for ©providing instructions. of
transmission operation ba.;;ed on the result of the
15 determination, to the other base stations.

In the mobile communication system according to the
present invention, desirably, the mobile station further
comprises: diversity reception.meané 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

comprises: measuring means for measuring receiving

qualities of signals transmitted from a plurality of base

N
&3]

stations; decision means for making a decision about in

which communication state each base station is out of a

£
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25 stations; decision neans for making a decision about in which

communi cation state each ba.ge _qglLation is out of EL 2 1 OCT 2005 71 gC7T 2005
FP02-0043-00 plurality of predeterm ned conmunication states, based on the
receiving qualities for the respective base stations; and stat EPPRaRSidIoP
request neans for sending a request for a transition of a comunication
state to abase station 5 desired to nake the transition of the conmunication
state into another state, based on the result of the decision. In this
system desirably, the plurality of predeterm ned comruni cati on states
conpri se: aplurstlitytaf edavalsghimed gagkatn tesnisnt siadys,ebepedomnis 10
carried out to or fromthe nobile station; a second state in which a packet
addressed tbhehecoobvirosimibhi¢es Tqn ohiededsperhiveehase it oons nf or mati on
for specifying the packet and in which the packet acconpanied by the
identificatand shabentranaitaanbrseguassnieand fortsendbngobitequesstion; a
third state in which a packet addressed to the nobile station is provided
wi th identiferat toansiitflomatiogohonngpadiifon s§atketpackase stabyni s made
from the packet acconpanied by the identification information, the packet
copy%i s del desiedd amdra ke trackernsdcampanifeth2ocaynambcadbonisiae i on
information can be transmtted; and a fourth state in which the packet copy
i s recei vedihtonanathasestehei onagedkdngtiha rdeuihiol Sratdeciwiom. which the
packet copy can be transmtted to the nobile station. Furthernore, in the
nmobi | e comuni cat fon shisensphters t Hespreddm: i rirent idmralasiy abdf, the

del i veri.ng neans . _ . ) ]
predetermined communication states comprise: a first

state in which no packet transmission/reception 1is
10 carried out to or from the mobile station; a second state
in which a packet addressed to the mobile station is
provided with identification information for specifying
the packet and in which the packet accompanied by the
identification information can be 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 from
thepacketaccompaniedknrtheidentificationinformation,
the packet copy is delivered, and the packet accompanied
20 by the identification information can be transmitted; and
a fourth state in which the packet copy is received from
a base station working in the third state and in which the

packet 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



conpri se encapsul ati ng neans for encapsulating the 44 2 1 OCT 2005

FP02- 0043-00 identification informati on and the packets that are p¢uﬂquﬁd,
encapsul at ed packet delivering nmeans for recording the total value of thé

|l ength of the identification information and the | ength of theFpackéndsOpat
is delivered, which expresses the length of the encapsul ated packet obtained
by encapsul ation, in the header of each encapsul ated packet, and delivering
t hese encapsul ated packets, and construction judging neans that judge that
t he encapsul ated packets are constructed 10 containing identification

i nformati ontdenttafesathene imEormehjbh dridi ndce bpaskktsacthag tdweel engt h of
the header of the encapsul ated packet fromthe length of the encapsul ated
packet thatdékivereddecknrapbelhtaderpatkeéhe dekiveeind encapsul &bed packet
is not equal to the length 15 of the delivered packet that is recprded in the
header of #pdwodieinyereHepatiketal | ncdldent abfy, thbe @ssemte @ff t hehe nvention
associated wth the above-stated data |ink transm ssion control and nobile

communi cat i jodestysf east £an ahsorhe t2Gncapidimdet derddth i aiid puditet he base
stations and nobile stations described below Since the technical idea is

comdn to titesd n¥entdedn wirédiesehitche aperasson amh@d efdegth afe tdstantially
the sane. Specifically, the base station of the present 25 invention is A
base stati ammcdmgetdesdwiplale ke thodbte#ined by encapsulation, in the
header of each encapsulated packet, and delivering these
encapsulated packets, and construction judging means that
judge that the encapsulated packets are constructed
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 is.not equal to the length
15 of the delivered packet that is recprded in the header of
the delivered packet.

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

20 captured as the invention of the base stations and mobile
stations described below. Since the technical idea is
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 mcbile

station, making up a m¢bile communication system

d=
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station, meking up a nobile comrunication system 45 21 Lf ?JCS FP02-0043-00

configured to performtransm ssion/reception of information thro hﬂg @ﬁ}?ket

and performdata |ink transmssion control conprising automatic repe J :

request control, the nobile comunication system conprising a %E@Igr%lity of
g

base stations, the base station conprising: copying nmeans for &

of packet in which identification information specifying the packet has been
added to packet addressed to the nobile station; delivering nmeans for
delivering the packet copy to another 10 base station; storing neans for
storing the Eagket 15 acconpanie% bé*the identificatjon information at the
base statiBAbEIFEEdowntand BePACKE:t dEMAPSIES Ui HRfdietOBaseCE st at i on:
and transmtting nmeans for trapsmtting the stored _packets to the nobile
station. NahBf9IMatHR8e SREPHER aRcHATKRE t §7ChePBFESERt FhFenti®h is a base
station, together with a nobil station, making up a nobile conmmrunication
system confFFauFRdSEdOperPBFAP r%%ﬂfé%?ﬁﬁ/?léE%ﬁFgﬁ B¥PERE TFRAIEDR t hrough a
packet and performdata |i k,ﬁg transm ssion control conprising automatic
repeat requeSttrednt fde W$k4 bFPENEGHAFTICH | DRSTHBt ERAMESH ™I ng a

plurality of base stations, the base statiqn conprising: identjfication
i nf oPrmt | onP AR A THedhP 2R AR HePt o ’ghe 3%&%{?%%%%%15%9 mobi | e

station, identification _ , _
copylng means for making a copy of packet in which

identification information specifying the packet has been
added to packet addressed to lhe mobile station:
delivering means for delivering the packet copy to another

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

15 Namely, a base station according to the present
invention is a base station, together with a mobile
station, making up a mobile 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, identificaticn

25 information for specifying the packet; copying means for

making a copy of the packel accompanied by the

46



25 information for specifying the packet; copying nmeans for maki ngzcg ﬁmmof
t he packet acconpanied by the 46 2 1 OCT 7005 FP0O2-0043-00 identifi ID
i nformation; delivering nmeans for delivering the packet copy to another base
station; storing neans for storing the packet acconpani ed by tE&02-0043-00
identification information at the base station of its owm 5 and a packet
delivered from anot her base station; and transmtting nmeans for transmtting
the stored packets to the nobile station. In this case, desirably, the base
station is configured to further conprise: determ ning neans for, 10 when
t he nobi | e stehtDAicahfibgur eiinforseltéotn;a fdedtivhaiagst ankansdesfoed to
transmt a packet addressed to the nobile station, based on receiving
qualities ofekigealing trlenspiatdied f copya pb usaldttherof bbage statioms, and
notify the first base station of the receiving qualities for the 15
respecti ve dbseisganeans, fsel etox itrlte tdhes @ sikat arodmpdsiedviny asheéhe fir st
base station, determning for, each of other base stations whether a packet
to be delivededtifooatibe baserasnatioonaafthé¢ v stetimheft iassowtted to the
nobi | e station, based on the receiving qualities for the 20 respective base
statbons; amidi astruddhgleatansrédr frpmovaw tlger nsasectitarisicof: tamadsm ssi on
operation based on the result of the determ nation, to the other base
stations. Furdhsnmbténgimeahs fmisdarstremiort Tig thhe ptesedt packets to
the mobile station.
In this case, desirably, the base station is
configured to further comprise: determining means for,
10 when the mobile station configured to select a first base
station desired to transmit a packet addressed to the
mobile station, based on receiving qualities of signals
transmitted from a plurality of base stations, and notify
the first base station of the receiving gualities for the
15 respective base stations, selects the base station 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
statiomns.
Furthermore, in the base station of the present

25 invention, desirably, the delivering means comprise

encapsulating means for encapsulating the identification



25 invention, desirably, the delivering nmeans conprise encapsulatig? @Ezmg
for encapsulating the identification 47 2 1 OCT 2005 FP02-0043-00 i gr on
and the packets that are delivered, encapsul ated packet deIiverin%bpeans f or
recording the total value of the length of the identification EFPREoOPEIED
and the length of the packet that is delivered, 5 which expresses the | ength
of the encapsul ated packet obtained by encapsul ation, in the header of each
encapsul at ed packet, and delivering these encapsul ated packets, and
construction judging nmeans that judge that the encapsul ated packets are
construct edizbatradning l@ndenti¢i caricdetisnf orhmat | oaren chsleisvaihede t he
| ength obtained by subtracting the | ength of the header of the encapsul ated
packet fronenbepsehgtadopaicie temmalpistd miregl mpaskeforhatedosrdigoprided i n t he
header of the delivered encapsulated packet is not equal to the Iength of
the 15 del i vetat puskoe thdt ithe ecrmelihi nofhetheadedesftitfhiscadidnver ed
packet. A nobile station according to the present invention is a nobile
station, togefhenatiith angltiralengtofobdde peicatatonsatnakidwl Lperedpbi | e
comuni cati on system 20 configured to performtransm ssion/reception of
i nf obmat i onwhhebughkpzegacikettmndl pagtbr middihe | enkapsriaseids parkednt r ol
conprising automati c repeat request control, the nobile station conprising:
measuring nehsineédr h¥asancagscdediiving dual ithiees hefadggnats teamm tt ed
encapsulated packet, and delivering these encapsulated
packets, 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 is not equal te the length of the
15 delivered packet that is recorded in the header of the
delivered packel.
A mobile station according to the present invention
is a mobile station, together with a plurality of base
stations, making up a mobile communication system
20 configured to perform transmission/reception of
information through a packet and perform data link
transmission cdhtrol comprising automatic repeat request
control, the mobile station comprising: measuring means
for measuring receiving qualities of signals transmitted
25 from a plurality of base stations; selecting means for

selecting a first base station desired to transmit a
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25 froma plurality of base stations; selecting neans for selecting a first
base station desired to transmt a 46 2 1 OCT 7005 FPO2-0043-00 pz k@U»D%
addressed to the nobile station of its own, based on the receivi 3 g aﬁlties
for the respective base stations; and transm ssion request near® 02610 08ERdINg
a request for transm ssion of the packet addressed to the 5 nobile station
of its own to the first base station selected. Another nobile station
according to the present invention is a nobile station, together with a
plurality of base stations, nmaking up a nobile comunication system 10

confi gured pacpetfoddrésanantssthe/ nebepki obaofoni of of bAtdwm, thioagh a packet
and performdata link transm ssion control conprising automatic repeat
request cagihr alhe t e cwibiilmey stgatdldrt icsTprEics NghenmessspeéogLreansasé&or
measuring receiving qualities of signals transmtted 15 froma plurality of

base stati osisabbyhBg anbundtarmiodsisiet eequesngnbansedelr erditeg Hase
stations whether a packet to be delivered fromthe base station of its own

is to be trasguestedototthasimbisiersiont itore deased: crddihesse@ced vilng qualities
for the respective base stations, and 20 providing instructions of

transm ssi aolopee atstartibasedfontd hewhesid t tak thiergiet Bagenait Hhioho the
ot her base stations; selecting neans for selecting a first base station
desired to $ebashed.a packet addressed to the nobile station of its own,
based on the receiving

Ancther mobile station according to the present

invention is a mobile station, together with a plurality

of base stations, making up a mobile communication system

10 configured to perform transmission/reception of

information through a packet and perform data link

transmission control comprising automatic repeat request

control, the mobile station comprising: measuring means

for measufing receiving qualities of signals transmitted

15 from a plurality of base stations having a function of

determining for each of other base stations whether a

packet to be delivered from the base station cf its own

is to be transmitted to the mobile station, 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 for selecting a first base

station desired to transmit a packet addressed to the

mobile station of its own, based on the receiving

25 qualities for the respective base stations; and receiving

quality notifyving means for notifying the first base

95
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25 qualities for the respective base stations; and receiving quality
notifying means for notifying the first base 4 2 1 OCT 2005 FPOZ-pp@%TQ®5
station selected, of the receiving qualities for the respective base
stations. Another nobile station according to the present invedHI@+d®B3A00
nobil e station, together with a plurality S of base stations, making up a
nobi | e conmuni cati on system configured to performtransm ssion/reception of
i nformation through a packet and performdata link transm ssion control
conprising automatic repeat request control, the nobile station conprising:
measuri ng neaasidf fseleawasiy i of rdeei veogigiaki tawsl Dfiss gialrs thansmitted
froma plurality of base stations; decision neans for mnaking a decision
about in whtebpeotmuai baskor taftdiomseach base station is out of a plurality.
of predeterm ned conmunication states, based on the receiving qualities 15
for the respecti ndigser sinabiidrs; s ot e abecoraisid | on thequaséssrans for
sending a request for a transition of a communication state to a base
station desifegntbonake a tosbilanstdtion oftddetEormubiicad ipduséaieyi nto

another state, based on the result of the decision. 20 In this case,
desi gsably, ¢éhogdarstlatiivrof, markddel epni nesb Chemonntati oot SéAategstonpri se: a
first state in which no packet transm ssion/receptionis carried out to or
fromthe nobdheigtakdon; ta sependoshat etranswhisc cn frankeit asdr esséd to the
nobi l e station is
information through a packet and perform data 1link
transmission control comprising automatic repeat request
control, the mobile station comprising: measuring means
10 for measuring receiving qualities of signals transmitted
from a plurality of base stations; decision means for
making a decision about in which communication state each
base station is out of a plurality of predetermined
communication states, based on the receiving qualities
15 for the respective base stations; and state transition
request means for sending a request for z 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 In this case, desirably, the plurality of
predetermined communication states comprise: a first
state in 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 information for specifying

the packet and in which the packet accompanied by the



25 provided with identification information for specifying the packet and in
whi ch the packet acconpanied by the 50 2 1 OCT 2005 FP02-0043-00 210CT2%§
identification infornmation can be transmtted to the nobile station; a thir
state in which a packet addressed to the nobile station is prowirded 04300
identification information for specifying the packet, a copy is made fromb5
t he packet acconpanied by the identification information, the packet copy is
delivered, and the packet acconpanied by the identification information can
be transmtted; and a fourth state in which the packet copy is received from
a base st at i @anwarkicag iioh t PErbhnad ishat €a@nBe Nt W A thed1lG paegket copy can
be transmtted to the nobile station. The above-stated each nobile station

i s desirabl yopeoaf kgutednt 0af tiii hers €or@rirs andicteasphykeecepir@8sagans for,
upon reception of identical packets fromrespective base stations,

perform ng dbvend taobELepkicak ioh tihe pidvpaskews tH ntd&eni ol Lyt ibhe
invention associated with the above-stated nobile stations can al so be

descri bed agnfBRRialte o5t abk%@@ﬂ%_@hgp&mw&&q Beceugci eddby faomconmput er
nount ed on the nobile stations, ich will be 20 described below. Nanely, a

nobi ke stattBR $AALEOladUO B € &F dhBagi déwt i hecheesaninfowmeation,is a
nobi l e station control programto be executed by a conputer nounted on a

nobi | e  stathenpatReet bepyW Ehdal pl-aeali t ¥naf thasgaskat i &hSempanied

d

by the identification information can be transmitted:; and

a fourth state in which the packet copy is received from

a base station working in the third state and in which the
10 packet copy can be transmitted Lo the mobile station.

The above-stated each mobile station is desirably
configured to further comprise diversity reception means
for, upon reception of identical packets from respective
base stations, performing diversity reception of the

15 packets.

Incidentally, the invention associated with the
above-stated mobile stations can also be described as
mobile station control programs to be executed by a
computer mounted on the mobile stations, which will be

20 described below.

Namely, a mobile station control program according
to the present invention is a mobile station control
program to be execunted by a computer mounted on a mobile
station, together with a plurality of base stations,

25 making up a mobile communication system configured to

perform transmission/reception of information through a



25 maki ng up a nobile comuni cation system configured to perform

transm ssion/reception of information through a 51 2 1 OCT 20021[f53ﬁﬁoo43-00
packet and performdata |ink transm ssion control conprising t& C
repeat request control, as shown in Fig. 3, the conputer beingFreorftioguedd o
execute: a neasuring step S441 of measuring receiving qualities of 5 signals
transmtted froma plurality of base stations; a selecting step S442 of
selecting a first base station desired Lo transmt a packet addressed to the
nobile station of its own, based on the receiving qualities for the

respective paseest abh@nSpeafidra t ARSM ISNAN requesti d8i st epcSfdeo of sendi ng
a request for transm ssion of the packet addressed to the nobile station of

its own to ¢dorikifl Hasematat eapsakeetgdesAnebherompbekesgéahi oA control
program according to the present 1nvention is a nobile station control

program 15ri® be exegdt edbrphiBe £OMRULY ABHPLgdran ardobikeuttatign, _
together with a plurality of base stations, naking up a nobile comrunication

system confhgusgdi hg Peebobau 1t bENEFSSIANS et wh@f qudf PF 8L i o8 through a
packet and performdata |ink transm ssion control conprising 20 automatic

repegt requesing08tEPhnsASSBAWMArbR Ei Slufalihe ceopRYbestdeisgscoafigured to
execute: a neasuring step S451 of neasuring receiving qualities of signals

transmi t_tedsér@atanﬁl gty tysof baseedlaalitions havingtra bafdicstHni oh
determ ning for each of other base stations

desired Lo transmit a packet addressed to the mobile
station of its own, based on the receiving qualities for
the respective base stations; and a transmission request
10 step 5443 of sending a request for transmission of the
packet addressed to the mobile station of its own to the

first base station selected.
Another mobile station control program according to
the present invention is a mobile station control program
15 to be executed by a computer mounted on a mobile station,
together with a plurality of base stations, making up a
mobile communication system configqured to perform
transmission/reception of information through a packet
and perform data link transmission control comprising
20 automatic repeat request control, as shown in Fig. 4, the
computer being configured to execute: a measuring step
5451 of measuring receiving gqualities of signals
‘transmitted from a plurality of base stations having a
function of determining for each of other base stations

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

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

52



25 whet her a packet to be delivered fromthe base station of its own is to
be transmtted to the nobile station, based 52 2 1 0 C T 2005 E@% -0P43- 00
on the receiving qualities for the respective base stations, % i# i di ng
instructions of transm ssion operation based on the result of tEmE2-0043-00
determnation, to the other base stations; a selecting step S452 of
selecting 5 a first base station desired to transmt a packet addressed to
the nobile station of its own, based on the receiving qualities for the
respective base stations; and a receiving quality notifying step S453 of

notifying the thestrdmmsiersiqt igaliseliecs edorof thhe regpb¥tngequahiki es 10
for the respective base stations. Another nobile station control program

according t9tathenpresgfd igheRiidioly | $na tidkitlienst abEon Kok ks ppAgGram to
be executed by a conputer nmounted on a nobile station, together with a

plurality ofpbaseishabiosd oniliengedfla 46 HHbHkE ccOTMETiGH | @B sMst em
configured to perform transm ssion/reception of information through a packet

and performgpta bhBk EFaARIFNES AN seQRiGInS WY H4up FEtHBEEEiRGPeat
request control, as shown in Fig. 5 the conputer being configured to

execgte;, a geasiFing sdeP 2& 040k obswmasy | ke recehvhid gualpitrerof signals
transmtted froma plurality of base stations; a decision step 3462 of

making a degigtensaBodb tReWhbBhN1leCoORHUNbLGALFONLSt SR, EB&B=BasE chation is
out of a plurality of predeterm ned comruni cati on states, based on
receiving qualities for the respective base stations; and
a receiving guality notifying step S453 of notifying the
first base station selected, of the receiving qualities
10 for the respective base stations.

Another mobile station contrecl program according to
the present invention is a mobile station control program
to be executed by a computer mounted on a mobile station,
together with a plurality of base stations, making up a

15 mobile communication system configured to perform
transmission/reception of information through a packet
and perform data link transmission control comprising
automatic repeat request control, as shown in Fig. 5, the
computer being configured to execute: a measuring step

20 5461 of measuring receiving gqualities of signals
transmitted from a plurality of base stationsg: a decisicn
step S462 of making a decision about in which
communication state ecach base station 1is out of a
plurality of predetermined communication states, based on

25 the receilving qualities for the respective base stations:

and a transition request step S463 of sending a request

53



25 the receiving qualities for the respective base stations; and a
transition request step $S463 of sending a request 53 21 CCT 1005

FP02-0043-00 for a transition of a communication state to a badel §£hillbn
desired to nake the transition of the communication state into mut-h®r43-00
state, based on the result of the decision. Cbnouter- readable recording
nmedi a according to the 5 present invention are characterized in that either
one of the above-stated nobile station control prograns is recorded
therein. As shown in Fig. 6, the nobile station control programrecorded in

the recordi agrMe@i-uMGa ich offeadittirDycdeash na Pal tobd Hakle seFPYLAr 61
nmounted on a 10 nobile station 60. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1

is a systemyhkoekqdi aanake afhd he GRIMEMNMA @RI ha™BBhEnt WY RNCaERER System
Fig. 2 is atinme chart for illustrating the operation 15 of the data |ink

transm ssi onp6@nhEAQLLER BOd tien bB%edC@BV%HE'9@§h1ﬁ095|€h€Q§SHBb§éh'0” system
Fig. 3 i1s a flowhart showing a first enbodi nent of the nobile station

control program ageapdirBe-t@ aldi® 1 PreSRYHd il eRd i8N a céB riliGg 4ol €ha flowchart
showi ng a second enbodi rent of the nobile station control program according

to tBe pregeatehRVeAlLARiokl Srechsractboveharin shion R thdhich@ gbodi ment
of the nobile station control program according to the
the above-stated mebile station control programs 1is
recorded therein. As shown in Fig. 6, the mobile station
control program recorded in the recording medium 62 1is
readable by reading part 61A of computer 61 mounted on a

10 mecbile station 60.

BRIEE DESCRIPTION OF THE DRAWINGS

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

Fig. 2 is a time chart for illustrating the operation

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

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

20 Fig. 4 is a flowchart showing a second embodiment
of the mobile station 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
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25 present invention. Fig. 6 is a block diagramof a recording nedium54 2 1
OCT 2005 FPC2-0043-00 storing the nobile station control programand a

peri pheral device thereof. Fig. 7 is a system bl ock di agram of { Al (ol e
comuni cati on system associated with the first and second S enf¥dfizneritsi-00
Fig. 8is 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 diagram
showi ng a packet configuration at the data link transm ssion control unit in
the first evtbsdhgentheFi obild8 i $tatdicagr aorshevi nppagket aaddbl ack 15
configurations at the data link transm ssion control unit in the second

enbodi ment . p&t gphédtails davdyst emddeaacik. di agram of the nobile comunication
system associated with the third enbodinent. 20 Fig. 12 is a di agram show ng

functional bl ocksrigongtiiut bngydentabdobknld ldgsmm 681 @heCafidbOleunit in

the base stations in the third enbodinent. Fig. 13 is a di agram show ng

functional bbwekAicaensh sukteg 4d45eodbkacliwkeh rans Fiigsitoandogeeohduni t in
5 embodiments.

Fig. B8 is a time chart for illustraling the operation
of the first embodiment.

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

10 embodiment.

Fig. 10A is a diagram showing a packet configuration
at the aata link transmission control unit in the first
embodiment.

Fig. 108 is a diagram showing packet and block

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

Fig. 13 is a diagram showing functional blocks
constituting the data link lLransmission contrel unit in

25 the mobile station in the third embodiment.

Fig. 14A 1is a state transition diagram for
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25 the nobile station in the third enbodinent. Fig. 14A is a state transition
diagramfor 55 1 1 OCT 2005 FPQO2-0043-00 illustrating the nethod of
transm ssion control associated with the third enbodi nent. Fig.. 15@1],%&
tabl e showi ng state transitions at respective events. 5 Fig. 161 'a{ QElia

for illustrating positions of

ram
the nobile station in the third @rﬁ?c?dior%?t“goo

Fig. 16 is a diagramfor illustrating the processing carried out when a
packet arrives at a base station in a packet transm ssible state.

is a diagramfor illustrating the processing

10 Fig. 17

carried out when a packet

arrives at a_base station in an idle state. Fig. 18 is a diagramfor
illustratinglinetppsdassi nghecamsierbdut athentsapapkesiany i veenheod base

station in a 15 packet copying and transm ssible state.

Fig. 19Ais a

drawi ng forapppgseitad wdth filrsttinerdosmbesipedli-ding a notification of a
packet nunber of a deleted object every tinme the base station 202 deletes a
packet. Fig. 19B F§9a dABwilsg & oralpleushertinag s&adec R e fodt of
providing a notification of a nunber of a packet deleted last in a
pr edet er m nedspPeABivEi gverdG.is a drawing for illustrating a third nethod of

providing a notification of a nunber of a packet deleted

packéts are del etBdg. 15 is a diagram for illustrating positions of

10

15

20

the mobile station in the third embodiment.

Fig. 16 is a diagram for illustrating the processing
carried out when a packet arrives at a base station in a
packet transmissible state.

Fig. 17 is a diagram for illustrating the processing
carried out when a packet arrives at a base station in an
idle state.

Fig. 18 is a diagram for illustrating the procéssing
carried out when a packet arrives at a base station in a
packet copying and transmissible state.

Fig. 19A is a drawing 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. 19B is a drawing for illustrating a second
method of providing a notification of a number of a packet
deleted last in a predetermined time.

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

Fig. 20 1s a diagram for illustrating an example

adopting a timer as a trigger for deleting a packet stored
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25 Fig. 20 is a diagramfor illustrating an exanple adopting a tinmer as a
trigger for deleting a packet stored 56 2 1 OCT 2005 FP02-0043-qq Beptppeach
base station in the processing of Fig. 18. Fig. 21 is a diagramTor
illustrating an exanple wherein the base stations 202, 212 tramrti2-0043-00
identical packets to the nobile station in Fig. 18. Fig. 22 is a diagramfor
illustrating the operation of the object base stations and the nobile
station in Event AL Fig. 23 is a diagramfor illustrating the operation of

t he object base stations and the nobile station in Event 10 B. Fig. 24 is a
di agram foratl| baghr Bhkag stthe ieperiad i the pfoddesdhjjestt lpage Stsations and the

nobile station in Event C Fig. 25 is a diagramfor illustrating the
operation 15 of #he.objledt hasklsdadimonsrandlube raiide & adxanpia Event D
20 Fig. 26 is a diagramfor illustrating the operation of the object base
stations andhébheinvhihlee Isdsd i e0atAonerno2 E 2 FR gt rdAsnsita iadhei ol e

illustrating the operation of handover transm ssion control in packet
transm ssi opack8tkheof euet hodniladiseation in Fig. 18.

5 Fig. 22 is a diagram for illustrating the operation
of the object base stations and the mobile station in Event
A, |
Fig. 23 is a diagram for illustrating the cperation
oftheobjectbasestationsandthenmbilestationij1Event
10 B.
Fig. 24 is a diagram for illustrating the operation

of the object base stations and the mobile station in Event

C.

Fig. 25 is a diagram for illustrating the operation

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

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

20 Fig. 27 is a table for illustrating the operation
cof handover transmission control in packet transmission
in the fourth embodiment.

Fig. 28 1is a system block diagram of the mobile
communication system associated with the fifth

25 embodiment.

Fig. 29 is a diagram for illustrating the operation



Fig. 28 is a system bl ock diagram of the nobile comrunication system
associated with the fifth 25 enbodinent. Fig. 29 is a diagran1§qr 17008
illustrating the operation 57 21 OCT 2005 FP02-0043-00 in the irHQi@P state
inthe fifth enbodinent. Fig. 30 is a diagram for expl ai ni ng th&propediti3em0
carried out when packets are transmtted froma plurality of base stations
to the nobile station in a transition 5 state in the fifth enbodi nent. Fig.
31 is a diagram for explaining the operation carried out when packets are
transmtted froma single base station to the nobile station in the

transition phatke iAithaifisftadreembodimentird®d) &mgodBRehs.a system structural
di agram of a nobile comunication system enbodying the first nethod of the

si xth enbodi ment .Ffirg. 383Asi 8 dibypah gval ekpbaek ndinagraie afpdhetion
encapsul ating and transmtting part. 15 Fig. 33B is a functional bl ock

di agram of ¢&erieacapsuadn oot delrieverbRgmpatied From 34 lsral diagram
showi ng the construction of the |P packet in the first nethod of the sixth

enbodi ment .o f Fhgse38thtiddd aw clis tmshoVengthheopr agessitgrdi presedures in
the first and second nethods of the sixth enbodinment. Fig. 36 is a system
strustural giggeammotha malfdhe embodiment.

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

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

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

15 Fig. 33B is a functional block diagram of the
encapsulating and deliveripg part.

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

Fig. 35 is a flow chart showing the processing

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

Fig. 36 is a 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.



comuni cati on system enbodyi ng the second nmethod of the sixth enbodi nent. 25
Fig. 37 is a diagram show ng the construction of the |P packet?ig(Th#)second
met hod of the sixth enbodinent. 58 2 1 OCT 2005 FP02-0043-00 DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Vari ous enbodi nents will be described tredovw @s3t@o
the data link transm ssion control nethods and nobile comrunication systens
according to the present invention. 5 [First Enbodinent] First, the first
enbodi ment of the present invention wll be described referring to Fig. 7
and Fig. 8. At the start, the configuration of the nobile comunication

systemin thgsFRTSTIONDeH MM prEFEReEDesgpbbasnaTst he 10 basis of Fig. 7.
The present™mobiT€é communi cati on system of the first enbodi nent is conprised

of a nobile statigAridds anbodiRldid iyl Pfbdasesst abbQ@NBell?: aklzo 122, each
base station being conmuni cable with other base stations through a net wor k

1. 15 The nmphil @a3tAt | PRk 131 ahSnGAARYLA-ht fo 1t MARTILS Gihd epBbY g 33
configured to receive data from the radio network and transmt data to the

radi o net wopkmnbRH MG o gggltleﬁssaé&bealﬁ@t@@%égre@eﬁ@ 2nbbAk i obr.ansm ssi on
control unit 34 configured™to performthe™20 data |link transm ssion control

conprgi si ng t hes automtifdinfaheat request control described hereinafter; and a
data input/output termnal 35 as an input/output term nal of

First, the first embodiment of the present invention
will be described referring to Fig. 7 and Fig. 8. At the
start, the configuration of the mobile communication
system in the first embodiment will be described on the

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

15 The mobile station 131 is <c¢omposed of a
transmitter/receiver 33 configured to receive data from
the radioc network and transmit data to the radio network
through a mobile station antenna 32; a data 1link
transmission control unit 34 configured to perform the

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

25 station transmission control unit 34A configured to

perform the data link transmission control comprising the



packet data. Anong these conponents, the data link transm ssion control unit
34 is conposed of a nobile 25 station transm ssion control unit 2348CT 7004
configured to performthe data |ink transm ssion control conprising the 59 2
1 OCT 2005 FP02-0043-00 automatic repeat request control for ¥®¥p02-0043-00
transm ssi on/reception of packets to or fromthe base station; and a
connection request unit 34B configured to 1issue a request for connection
with the base station as 5 a comunicating station. The base station 102 is
conprised of a transmtter/receiver 5 configured to receive data from the

radi o net wopl+@Rd tifansm t ydafa f 0 the Ladieq thet wor konihbugh a pase station
antenna 6; a data link transim ssion 10 control unit 103 configured to perform

the data ”'Eb?an%&ﬁ@é?o??fﬁb&;?ﬁ%ﬂ'co?o'ﬂérd@@ Eheorutomal insepgab request

I ontrol each of the constitutive units in

control described hereinafter an ut :
Lransm St on T8 GBRL PO i ornerLan Tt 60 e Ciai ag senELamRRe ton after

transm ssi on contr ol n i

change, e. gis%{%e;éurr%&%{e‘gﬂ"%& reauest { 94 &D@Hg%eoﬂaégesé’%ﬁ‘foﬁt gsion, and a

storage unit nctioning as a tenporary storage area of packet data and

ot hegs for tggmgﬁggdgﬁyhér§%§{q§ﬁ[on control unit 103. The other 20 base

stations 113, 122 are also constructed in simlar structure to that of the

base station 102. pNext,1he opsration inqghhe j-_isrstccg\rﬁg)pg;g@nt Ju Il ;be
transmitter/receiver S5 configured to receive data from
the radio network and transmit data to the radio network
through a base station antenna 6; a data link transmission
10 control unit 103 configured to perform the data link
transmission control comprising the automatic repeat
request control described hereinafter and control each of
the constitutive units in the base station 102; a transfer
unit 105 configqured to transmit data link transmission
15 control information to a base station as a new station
after change, e.g., when receiving a request for change
of the base station; and a storage unit 104 functioning
as a temporary storage area of packet data and cthers for -
the data link transmission control unit 103. The other
20 base stations 112, 122 are also constructed in similar
structure to that of the base station 102.

Next, the operation in the first embodiment will be
described. Let us suppose herein that the mobile station
monitors communication gualities with one or more

25 neighboring base stations and the mobile station issues

a request for change of the base station if it determines

60



described. Let us suppose herein that the nobile station nonitors :
comuni cation qualities with one or nore 25 nei ghboring base st%i (?[:]ISZUESnd t he
nobil e station issues a request for change of the base station®i'f¥%"t

determ nes 60 2 1 OCT 2005 FP02-0043-00 that it can perform comasyxaid LN-00
Wi th better conmunication quality with another base station than with the
base station currently under conmunication. Let us also assune that the
nobile station 131 is first 5 communicating with good comunication quality
with the base station 102 and is in a communi cable state only with the base

station 102 A% t hey baq_eaﬁt atlQEAG2 ngf‘q%&g:talﬁ% transi ssgggteg_.ont r ol

unit 103 accepts a packet fromthe netwo 10 an arrow in Fig. 8 and

perforns thEofg.ﬁfJﬁ,i_kélﬁgoEn;aP?EE%iQ@tﬁ%é%ef%?éé sstrag;ig&{e%g%omm repeat

request contr a ansm ssi on control uni first adds a

ket nbey, f ' ' i1 [ f th f t
packet nu @éﬁdﬂtéﬁgné‘%gﬁ%ﬁ %S{Psljé;‘#gﬂ{)%‘?ot%ét RACKE ont cLeE her stores

t he packet, n e transmtter/receiver 5. |If

the packet %ggobﬁ?%gtﬁﬂgifEﬁgtbytﬁﬁpaﬁgﬁiIBU”JQ‘EEtig?xSCi:Bli’ediQt 1gg§sleeader of

t he packet i e da | rnk transm ssion control "unit the control

CTangmt SEgﬁﬁan&Ethgﬁk%j’t?gu%éO%ZFggﬂ%lﬁHEa%&%ﬂ tql}aq'it%n%%%haghgescri bed

transmtter./recelver , W a e new packet

above. j[\fggsglég%g $8ht1 65/ 5288 ¥ 20cBRAKKIES 1S thRRUbARYCkEERI NtO a
the base station 102.
At the base station 102, the data link transmission
control unit 103 accepts a packet from the network 1 at
10 an arrow S1 in Fig. 8 and performs the data 1link
transmission control comprising the automatic repeat
request control. The data link trénsmission control unit
103 first adds a packet nunber for enabling idéntification
of the packet, thereafter stores the packet, and then
15 outputs the packet to the transmitter/receiver 5.
If the packet can be identified by a packet number
described at the header of the packet fed into the data
link transmission control unit 103, the contrcl unit 103
stores the packet as it 1is and outputs it to the
20 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 6 to the mobile station 131 (at

25 an arrow S2 in Fig. 8).

On the other hand, at the mobile station 131, the
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A
and thereafter transmts the transmtting signal through the base station:
antenna 6 to the nobile station 131 (at 25 an arrow 52 in Fig. 8). On the
other hand, at the nobile station 131, the 61 2 1 OCT 2005 FP02Z bd43-16
transmtter/receiver 33 receives the signal through the nobile mstEtd0u3-00
antenna 32 and thereafter the data link transm ssion control unit 34 accepts
the received packet to performthe data |ink transm ssion control conprising
5 the automatic repeat request control. The data link transm ssion control
unit 34 perforns the error detection wusing the parity added to the input

packet. Wen rbhen dlaCiioiL { A3 Jdld | POL NEhaNs £oR ST ('kgagggrvlgeaﬁet, the

data link transm ssion control unit 34 sends a

pcknow edgnpgh) 18 ghale i thiec basg shabhen cileeadh oy, Nehtyhagyt he data

link transm ssion control unit of a repeat request retransm ssi on of

the packet '(ah a1 AINCEA i Fisks Sha- 2ZREBENEndat ackipkal pANRELSSI on

control wunit retransmts e packet wth the pac n er stored (at

an arrow 54.i.n,.Ei h i o) iPnqt t he data
th ?Ekgorﬁ) £h¥h80LLhel £xi S Qs RIEQE oh fﬁxﬁtk?%r%ﬁmﬁftﬁﬁghga

link transm sston control unit 34 outputs the pac ta

i nput/ out pUEhEeram%aﬁ c ARALANSAL fSe s BN BT ACkNOWhadgm ) 18hgnal to the

base station 102, 20 thereby notifying the data Iink transm ssion control

unit 103 ok L6 BaSK i %m&ohg)an% B ASKNOM £AgNRRE rat @EELYRE onOf The

packet (at an arrow S5 in Fig. . Then'the data
using the parity added to the input packet. When the

. detection results in finding an error in the packet, the
data link transmission control 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 request for retransmission of the packet
{(at an arrow S3 in Fig. 8). Then the data link transmission
control unit 103 retransmits the packet with the packet
15 number stored (at an arrow S4 in Fig. 8).

When there is no error found in the packet, the data
- link transmission control unit 34 outputs the packet
through _‘the data input/output terminal 35 and transmits
an ACK (Acknowledgment) signal to the basﬂe station 102,
20 thereby notifying the data link transmission control unit
103 of tfxe base station 102 of an acknowledgment of arrival
of the packet (at an arrow S5 in Fig. 8). Then the data
link transmission control unit 103 deletes the packet with

the packet number stored for retransmission.
25 When movement of the mobile station 131 results in

deteriorating the communication quality with the base
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link transm ssion control unit 103 deletes the packet with  the pac

stored for
in deteri

ket numnber

retransm ssion. 25 \When novenent of the nobile statio sults
PG

orating the conmunication quality with the base 62 2 1

5

FP02-0043-00 station 102 havi ng been conmmuni cati ng heretof ore WRHOA443-00
nobil e station 131 and nmaking that with another adjacent base stat

better, the nobile station 131 first

ion 112

transmts a request for-change of the

base station through 5 the base station 112 to the data link transn ssion
control unit 103 of the base station 102 (at arrows S6 and 57 in

The presentsegbedhneod P 0y erRidiRthrdfcathiold hra dfe-dage nstatki on of a

nunber of

the new base station after the change along with the req

Fig. 8)

uest for

the 10 chapgpiot shathaselstabheMmakRenq ¥hag &henr eyestrf 84558ange of the
on, the data link transm ssion control unit 103 of the base

Station 102phEansHaitsidrhel fat Bekicak ,t ra(smspi 08 Gealdieh 13f opmgtion through
er unit 105 to the base 15 station 112 designated as a new base

station (attaAnami®y ad&duiedt ForBlhahlie BFesfbPedLIBRL ¥hibuggscribe a
usi ng a packet nunmber w thout an acknow edgnent of arrival and the

| at est packeheBuders@s idie 1dat 8ol ¢t K ddNITh%SE PANSANELAbnl A6AERBLI On. Then
ink 20 transm ssion control unit 103 deletes all the stored

packets foryhhe fohi be shatbeBe13ta2Adnt @bl natesrtBes Backay trangm ssion.
When a packet addressed to the

base stati
t he transf
net hod of

the data |

10

15

20

Fig. 8). The present cmbodiment employs a method of
notifying the base station of a number of the new base
station after the change along with the request for the
chahge of the base station. |

Receiving the request 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
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 arrival and the lafest packet number as the data link
1¥}ansmission control information. Then the data link
ftransmission control unit 103 deletes all the stored
packets for the mobile station 131 and terminates the
packet transmission. When a packet addressed tc the
mobile station 131 arrives thereafter at the data link
transmission control unit 103 as at an arrow S8 in Fig.

8, the control unit makes the transferring unit 105

transfer the packet to the base station 112 as it is, as
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nobile station 131 arrives thereafter at the data link transm ssion control
unit 103 as at an arrow 59 in Fig. 25 8, the control unit nakes the
transferring unit 105 transfer the packet to the base station 112 1a%7i 1 s,
as 63 21 OCT indicated by an arrow S10. If the data |link transm ssion contro
unit 113 of the base station 112 designated as a new base st at ifG¥ 2 0édei~s
a packet addressed to the nobile station 131 5 before the reception of the
data link transm ssion control information fromthe base station 102, the
storage unit 114 tenporarily stores the packet until input of the data |I|ink
transm ssion control information. After receiving the data Iink transm ssion
control infondatrased blyeah0 aguetw F1lAnit 113 adds a nunmber subsequent to the
| at est packet nunber as the data link transmi ssion control information to
t he packet storedIfnthhedstardgokufirensyd ssapd dwsvteatl einer¥ b neft he
processing described heretofore to transmt the packet (at arrows $11, 512,
513, 15 Slghe 2@swhetathicompblPedesitnateduraher nevedasw staatedh of
anot her base station, the data link transm ssion control method of the
present inveatedNesar gpaokde afddpkesent & ddrdruphgleo stadiaove3bper ati on.
Since the nethod according to the present invention does not have to execute
t he procedubefoterdsemsanp i ofatketdatimbénkapaperiessonseontreohe dat a
i nk '
information from the base station 102, the storage unit

114 temporarily stores the packet until input of the data
link transmission control information. After receiving
the data 1link transmission control information, 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
heretofore‘ﬁb transnit the packet {at arrows S11, S12, S13,

15 sl4).

When the mobile station further moves into a cell
of’fpother base station, the dafta link transmission
congrol method of the present invention can also be
implemented according to the above operation.

20 Since the method according to the present invention
does not have to execute the procedure of resetting the
packet number and permits use of the data liﬁk
transmission confrol unit of the base station directly
communicatipg‘dith the mobile station as described above,

25 the data link transmission control can be always carried

out through the shortest path, irrespective of movement
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“ transm ssion control unit of the base station directly comunicating with
the nobile station as descri bed above, 25 the data |link transm ssion 3ﬁetrol
can be always carried out through tha shortest path, irrespectikbﬂﬁi
novenent 64 21 OCT 2005 FP02-0043-00 5 of the nobile station, awhd-he43-00
transfer delay tine of packet can be shorter than before. The above
operation will be described in further detail with reference to Fig. 9. Let
us first suppose that the nobile station 131 is in a good state of
comuni cation quality with the base station 102 as an ol d base station

before the gharge nMem e theabass, stald thélgréﬁsﬁeﬁ'e‘ﬁetl%éle siptigr after the

change is a base station adj acenf to the base station 102 10 performng the

data |ink tH3RgRESSLANHEOMHHber EALANSAESSLON causes little influence on
increase of traffic or increase of delay tine. Thus the operation will be

described as an efpodLpBgl WpRRItEID L8l BaS@LNS 1Yl %}@S@ﬁ%ﬁ%&on 102

continues to performthe data link 15 transm ssion control conprising the

automatic rgpeat 1 (Lauest e Y @ﬂdﬂ\@‘ergi_n when the new base station is
the base station 122 distant fromthe base station 102 performng the data

e Gt o T po NS M IS iasesbuind Spama g sl on a0
base statiopn122430¢ theteWw HasemabAlEQR1L82 REMFMYBrith the base
station 102 as an old base station before the change. When
the base station 112 as a new base station after the change
is a base station adjacent to the base station 102
10 performing the data link transmission control,
retransmission causes little influence on incréase of
traffic or increase of delay time. Thus the operationwill
be described as an embociiment wherein in that case the old
base station 102 continues to perform the data link
15 transmission control comprising the automatic repeat
request control and wherein when the new base station is
the base station 122 distant from the base station 102
performing the data link transmission control, the packet
addressed to the mobile station and the data link
20 transmission control information are transferred to the
new base station 122 and the new base station 122 performs
the data 1link traﬁsmission control comprising the
automatic repeat request control.
At the point (1) of Fig. 2, the base station 102

25 receives a packet addressed to the mobile station from the

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



the data link transm ssion control conprising the automatic repeat request
control. At the point (1) of Fig. 9, the base station 102 25 rﬁelcgtygm a
packet addressed to the nobile station fromthe network. The tfas s a?i on
102 adds a packet nunmber 1 and 65 'z | OCT Mo FP0O2-0043-00 theFERZ-00dS -0
the i nput packet, stores the packet, and thereafter transmts the packet to
the nobiie station 131. since the nobile station 131 detects no error in the
recei ved packet, the nobile station 131 transmits an 5 acknow edgnent of
arrival to the base station 102. Then the base station 102, receiving the
acknow edgneind CHC @odeée vied tdie thepypagketkatnerods s ddl @tescitdie, paoket of the
packet nunber 1 stored. At the next point (2) of Fig. 9, a packet addressed
10 to the nobéreastaritomensmiisdathd ptokehetdbade sbbiilensiffion TRl base
station 102 adds a packet nunber 2 and the CRC code to the packet, stores

t he packet,samdet tceaidiel let s8asiohs 13t gacketst md hernobi liey st i on 131.
Since the nobile station i R detects an error in the received packet 15 this

time, the npbiéevedapaakelt3l thansiodislea SACKIonNegHt | YeaAsknowl edgnent)
signal to the base station 102, thereby requesting the base station 102 to
retransmt ddlenopheligineat blicapackel tonbes Rasdhetbasensior i ormrHLR

retransmts the packet of the packet nunber 2 in response 20 to the repeat
request. Homieyebasei gt tiien nbbR} e retcativimgl ¥hagachkndeledgteat esfor in the
packet thus received,
arrival of the packet number 1, deletes the packet of the
packet number 1 stored.
At the next pc;int (2) of Fig. 9, a packet addressed
10 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
mobile station 131 detects an error in the received packet
15 this time, the mobile 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‘_u_p_ac:ket number 2. The base station 102
retransmits thé packet of the packet number 2 in response
20 to the repeat request. However, since the mobile station
131 again detects an error in the packet thus received,
the mobile station 131 again transmits a repeat regquest
for retransmission of the packet number 2 to the base
station 102. At this point, the communication quality

25 with the base station 112 becomes better than that with

the base station 102, and thus the mobile station 131 sends
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the nobile station 131 again transmts a repeat request for retransm ssion
of the packet nunber 2 to the base station 102. At this point, tﬁW 2005
comuni cation quality 2S with the base station 112 becones batt%r an t hat
with the base station 102, and thus the nobile station 131 sen@®086 024B-QQT
2005 FP02-0043-00 a request for change of the base station through the base
station 112 to the base station 102. Since the base station 112 is a base
station adjacent to the base station 102, the base station 102 continues to
performthe data 5 link transm ssion control conprising the automatic repeat

request cons rodquesh cimnt rlandde hase bhaki 60atidnt ehrbughAsthé Wapacket' as
it is. Then the base station 102 transmts the packet of the packet nunber 2

as the retsassibht adpackethehirough shetbase 19X2at i opihd2 o head® nobil e
station 131. Since the nobile station 131 detects no error in the recei ved

packet, thestabibr Siatisna B83de $tHN5dMh tacd Pe K HAEkaops edanent Josi gnal
through the base station 112 to the base station 102, thereby transmtting

an acknow etlgppnthefbasei ¥ahttiont h@2basatsirald O d e r I5riSi tice ddveabase
station 102 receives the acknow edgnment of arrival of the packet of the

packgt nunbeinR,tAdieshinsel of tadritaro 1 @dngel ietiasy tthe pactkebtot tdeepacket
nunber 2 stored. A next packet is fed into the base station 102 at 20 the

poi nt (3) ofefii@st9.cobiterdiasenat aiomrdl? aHds b packestionwnmar 3tand the CRC
code to the packet, stores the packet,
transmit a 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
no error in the received packet, the mobile station 131
transmits an ACK (Acknowledgment) signal through the base
station 112 to the base station 102, thereby transmitting
an acknowledgment of arrival to the base station 102.
15 Since the base station 102 receives the acknowledgment of
arrival of the packet of the packet number 2, the base
station 102 deletes the packet of the packet number 2
stored.
A next packet is fed into the base station 102 at
20 the point (3) of Fig. 2. The base station 102 adds a packet
number 3 and the CRC code to the packet, stofes the packet,
and thereafter transmits the packet through the base
station 112 to the wmobile station 131. Since the mobile
stat‘ion 131 detects no error in the received packet, the

25 mobile station 131 transmits an acknowledgment of arrival

through the base station 112 to the base station 102.
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and thereafter transmts the packet through the base station 112 to the
nobil e station 131. Since the nobile station 131 detects no err iﬂ 5@5
recei ved packet, the 25 nobile station 131 transnits an acknomﬁegghg I
arrival through the base station 112 to the base station 102. &7202-0023CG0D
2005 FP02-0043-00 After the base station 102 receives the acknow edgnent of
arrival of the packet nunber 3, the base station 102 deletes the packet of

t he packet nunber 3 stored. A next packet is fed into the base station 102 at
S apoint (4) in Fig. 9. Just as described above, the base station 102 adds

a packet nugbesr4:padhdNne sEBEieRde oborbbei vBaCkEE, a SkRbRS888RRCKEL, and
thereafter transmts it through the base station 112 to the nobile station

131.  Sincezthevambidre giat ii%k.é%l aiect s3an aid ohakl etk ecepved packet
herein, the nobile station 131 issues a request for retransm ssion of the

packet nunbgL)detbr eHghpatiatbase watdndd Znipnihesbasgraati on 102, At
this point the comunication quality wth the base station 122 becones

better than that mijdyths.bpse stakbaniild, «aad b d M ¢ e, oh | gestation

131 issues a request for change of the base station through the base station

122 to the shasenstely om 3. Si.ncgubhe,neye Hasenshabhoel StROpAsbase
station adjacent to the base station 102, the base station 102 notifies the

base statiogtdg2oafisandoyern phckbe HakBe204! Ak dHARTY e8khant 0k & Ol
conprising the automati c repeat request control.
packet, stores the packet, and thereafter transmits it
through the base station 112 to the mobile station 131.
Since the mobile station 131 detects an error in the
10 received packet herein, the mobile station 131 issues a
request for retransmission of the packet number 4 through
the base station 112 to the base station 102. P‘Lt this point
the cbmmunication quality with the base station 122
becomes better than that with the base station 112, and
15 thus the mobile station 131 iséues a request for change
of the base station through the base station 122 to the
baSe station 102. Since the new base station is not a base
station adjacent to the base station 102, the base station
102 notifies the base station 122 of handover of the data
20 link transmission control comprising the automatic repeat
request control.
If the mobile 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 transmission control over the

68



If the nobile station 131 is configured to notify the base station 122 of
the base station nunber of the base station currently performng the data
link transm ssion 25 control, the base station 122 can recogni zg t D&t 70§ has
to succeed to the data link transm ssion control over the 68 2 1_OCT 1005
FP02- 0043- 00 nobile station 131 since then. In this case, the bd&ds{Aid
102 does not have to provide the notification. Then an apparatus for
swi t chi ng bet ween packet receiving stations in the network is requested to
supply a 5 subsequent packet addressed to the nobile station hereinafter to
the base station 122. This apparatus has a function capable of sw tching

bet ween t heltphéket steddsinyi s$hRfenshep -t hdludd isy Jaeat iomeregbstrati on
information or the |like of the nobile station 131. Since 10 the timng of
recei vi ng t AtatagquedCy sloahdiphskaseaticoprodi@fgehe nofel bacgatiehti on 102 is
imediately after transm ssion of the retransmtting packet of the packet
number 4, tHhepask apparehusoPohaswhbehingebobdean rackabwedghehndof arri val
or a request for retransm ssion 15 of the packet of the packet nunber 4 from
the nobil e ssakiprss 13D yehe Apebraikgl 5 t Aeabaséest atponsuppldoed not send
the data |ink transm ssion control information to the base station 122 until
it récei vesSHPABENRNGat PaFkedf @ddeoRd ediprenthof mekilal Fakhiedpeat
request of the 20 retransmtting packet. Therefore, the base station 122 at
thi's point Respéneféeirngoatpackescagipdssndlesd .t hEhis apparatus has

a function capable of switching between the packet
receiving stations by the use of location registration
information or the like of the mobile station 131. Since
10 the timing ¢f receiving the request for the base station
change at the base station 102 is immediately after
transmission of the retransmitting packet of the packet
number 4, the base station 102 has not received an
acknowledgment of arrival or a xequest for retransmission
15 of the packet of the packet number 4 from the mobile
station 131 yet. Accordingly, the base station 102 does
not send the data link transmission control information
to the base station 122 until it receives a notification
of an acknowledgment of arrival or a repeat request of the
20 retransmitting packet. Therefore, the base station 122
at this point keeps storing a packet addressed to the

nobile 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

N
(%3]

station 131 sends an acknowledgment of arrival of the

packet number 4 through the base station 122 to the base
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mobi |l e station, fed at the point (5) in Fig-9. Let us suppose that the nobile
station 131 detects no error in the retransmtted packet. Thus the nobile

25 station 131 sends an acknow edgnent of arrival of the packet nugeniig

t hrough the base station 122 to the base 69 2 1 OCT 2005 FP02- G043-0®43-00
station 102. The base station 102 recogni zes the arrival of the packet
nunber 4 of the retransmtted packet, and then the base station 102 notifies
the base station 122 as a new base station only that the | atest packet
nunber. 5 is 4 as the data link transm ssion control information. |If there

is a packetspht gyt @ aciowWR408RAk 18 @b':z' ¥8kogah skl §hROkPFivhhe base
station 102 notifies the base station 122 of a packet nunber of the packet

wi thout an oACKREW§EEERNhuRh3 14l VW& 3R] A& kSt r DACKeE BUMDERg 10 Since

there is no packet addressed to the nobile station, to be transmtted or
recei ved theughthhepBase sthalican 1b21%ot*1%eégﬂaéﬂ@rbawes@@@foﬁt gbpon 102

notifies the base station 112 of this fact. This allows the base station

L12 to rel ease; e, nesourses: ohnt o1 asga stahlonaidde docpblogahgdyto the

nobil e station 131. On th asi s of | at est packet nunber being 4 as the
dataglink tyangmgsiRa G9PLr Ok niknkQLRRNI QY fdPM {60 PaSer StRd £ 98n 102, the

base station 122 adds a packet nunber 5 to the packet fed and stored at the

ot Th IS0 2 PIESANaL ot AbaEL ecgipast i pavket. and

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 n.o packet addressed to the mobile 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 mobile station 131.

On the basis of the latest packet number being 4 as
the data link transmission control information from the
base station 102, the base station 122 adds a packet number
5 to the packet fed and stored at the point (5) in Fig.

- 20 9, adds the CRC code thereto, stores the packet, and
transmits it to the mobile station 131. Since the mobile )
station 131 detects no error in the received packet, the
mobile station 131 transmits an acknowledgment of arrival
to the base station 122. Receiving the acknowledgment of

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

deletes the packet of the packet number 5 storad.
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station 131 detects no error in the received packet, the nobile station 131
transmts an acknow edgnent of arrival to the base station 122. Fp?@iﬁmyg

t he acknow edgnent of 25 arrival of the packet nunber 5, the basé station 122
del etes the packet of the packet nunber 5 stored. 70 21 3EI 15 FPRE200AE3-030
As descri bed above, repetition of the foregoing operation enables the data
link transm ssion control nethod of the present invention, regardless of
noverment of the nobile station 131. 5 Since the first enbodi nent as

descri bed above does not have to execute the procedure of resetting the

packet nunber anmsalde@ws igsR] Odbblie, dated dtinkidr ansMits ofbr&@pingl unit of
t he base station directly communicating wth the nobile station 131, the

data Iink tépagatssnoned&brest rtle canthe lalmaysrpashosreant euEhRot he
shortest path, regardless of the novenent of the nobile station 131, and

the transmgstpBddslfayhki gtz\e@fenmaqmtercﬁrmb,e shpii@ledhadf feFORENtSO as to
i ncrease the throughput of the system [ Second Enbodi nent] 15 The foll ow ng

wi |l descripe the sesaned emadigrent3i of the present invention with reference
to Fig. 7 and Fig. 10B.., Suppose the nobile station 131 is first in a good

state of comunicaihea ghal fiyswidhbblembaseast@éseonindd. abdlsediyest he nobile
station 131 is in a communicable state 20 only wth the base station 102. At
the base stadtaaddZo tdieedaia b ridcdBificS sif0feset ting the packet

number and allows use of the data link transmission

control unit of the base station directly communicating

with the mobile station 131, the data link transmission

10 control can be always performed through the shortest path,
regardless of the 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 Embediment]) -

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

20 only with the base station 102.

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

25 embodiment will describe a case wherein a packet is sent

as divided into a plurglity of blocks to match radio frames.
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control unit 103 accepts a packet fromthe network 1 and perfornms the data
link transm ssion control conprising the automatic repeat requ§%ngﬂ¥rol
The present 25 enmbodi nent will describe a case wherein a packet“is’s as
divided into a plurality of blocks to match radio franes. 71 21FEOR-ZEUR3-00
FP02-0043-00 As expressly shown in Fig. 10B, the data |link transm ssion
control unit 103 divides an input packet into plural blocks, adds to the
bl ocks, respective block nunbers for naintaining the sequence of the split
bl ocks and a packet 5 number for identification of the packet before divided,
t hereafter Rsldxmprassldathecirabherpgri1dB sutie dathheifRG raodeiosidhe i ke to
all ow detection of an error occurring during transm ssion, and then outputs
t he bl ocks ¢onthel turdarsm 08erdindcksyeanbinpur tpackatt tiewo egkuvel 5 10
nodul at es each input block into a transmtting signal and thereafter
transmts theotkapsatdsing tshegrslodhs pugdspdetibasklstatnombansefiva 6 to the
nobi l e station 131. Fig. 10A shows a packet configuration at the data |ink
transm ssi anatobitinlngntheisedbentersf tdnbegilnenblckksOantdhe mideethand, at
the nmobile station 131, the transmtter/receiver 33 receives the signal
t hr oBgh t henumbbr| Eost dtlenhiddtetna B2 Anthd ercdad t dye Dot pud sSvidied, recei ved
block to the data |ink transm ssion control unit 34. Then the data |ink
transm ssi othevatfokruadtis34r20 rpeidtorambhe par Dty detestasnthisi OQCt he parity
added to the input block. Wen the detection results in finding no
code or the like to allow detection of an error occurring
during transmission, and then outputs the blocks ko the
transmitter/receiver 5. The transmitter/receiver 5
10 modulates each input block into a transmitting signal and
thereafter transmits the transmitting signal through the
base station antenna 6 to the mobile station 131. Fig.
10A shows a packet configuration at the data 1link
transmission control unit in the firét embodiment.
15 On the other hand, at the mobile station 131, the
transmitter/receiver 33 receives the signal through the
mobile station antenna 32 and thereafter outputs the
received block to the data link transmission control unit
34. Then the data link transmission control unit 34
20 performs the error detection using the parity added to the
input block. W®When the detection results in finding no
error in the bklock, the data link transmission control
unit 34 notifies the data link transmission control unit
103 of the base station 102 of an acknowledgment of arrival
25 of the block. When there is an error in the block, the

data link transmission control unit 34 notifies the data
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error in the block, the data link transm ssion control wunit 34 notifies the
data link transm ssion control unit 103 of the base station 102 of. mﬁh 0
acknow edgnent of arrival 25 of the block. Wwen there is an error “i'n @
block, the data link transm ssion control unit 34 notifies the aima ¥4 31-@OCT
2005 FP02-0043-00 link transm ssion control unit 103 of the base station 102
of a repeat request for retransm ssion of the block. Then the data |ink
transm ssion control unit 103 retransmts the block stored. After all the

bl ocks for one packet have 5 been received with no error in this way, the

data link fHanseksakRAseaBN ebndhbl 34i€ands pesthbarddoskatiipiolone packet
by the operation reverse to the division operation into the blocks at the

data |ink tpaEngntSsdon OfildH WY betiBBsmang ithebeat heb1ydput shbhe packet
fromthe data 10 input/output termnal 35 The following will describe a

case where mpwerRRy 18hK he M S SRtd o A1 vRisesod F@@Qaﬁ?ﬁlﬁgange of
the base station. in the present enbodinent, there is nolimt to the

nunber of bage 518LkWE-SeAY! hareeusty tha BB €8Li dik plarcmetthﬁa%b' le
station and the nobile station can receive packets sinultaneously froma

plurality OBeQ%S%éSéﬂdéﬁﬁwlﬁﬁ h8 arfBtien ¢hiGOufse thd gibe piggent
enbodi nent can al so be applied to the case where t He nunber of si mul t aneously

comuni cat i RG2PAA 20 o3 @bin@A%S MR tt e @b BeStatd Y JkPRB-A8ndescri bed
in the first enbodi nent.
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 station. In the present embodiment, there is no limit
to  the number of base stations simultaneously

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

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

Suppose the communication gquality with the base
station 102 having been communicating heretofore with the
mobile station 131 becomes a little deteriorated and that

25 of the adjacent base station 112 is improved to enable

communications with two base stations, the base station

73



‘Suppose the conmunication quality with the base station 102 having been
comuni cating heretofore with the nobile station 131 becones ﬁgijggg?o
deteriorated and that 25 of the adjacent base station 112 is i 0 QB
enabl e comunications with two base stations, the base stationFEz220ba3G00
1005 FPO2-0043-00 102 and the base station 112. In this case, the nobile
station 131 issues a request for connection with the base station to the
data link transm ssion control unit 103 of the base station 102. Since the
communi cation quality is 5 only slightly deteriorated, the nobile station 131

isin a stppe RANMUAECBhEEBY sWalth dnhg tavo Stratins &fsd hechasgopsgiati on 102
and the base station 112, different fromthe first enmbodiment. The data |ink

transni ssi ogt §0nbH0I 3UNi $s0dOF Aeditasbawe sbahket i wikecehk pgsthe
connection 10 request, notifies the base station 112 of the request for the

connection £fgfibhecsohid aiatiiek E3hnsHeYilde cdairdoll ik tt 183S8ESSi on
control unit 103 nakes correspondence of part of subsequently fed packets

addressed tentheasdmpideist aldon §34dorRACKShmBHITBES caNdukeryserds them 15
through the transfer unit 105 to the base station 112. The data |ink

trangnissio@ngpnglg hﬁmktdéﬂérEQEEQkﬂﬁ the m@BEQEHEEQtﬁ%QEQBJV@QUﬁﬁF control
for each block, while the data link transm ssion control unit at either of

the base sjiattope LERRARAEaNS CUIHISRNIGNRES Jth PBEKSt o NUARENSa28 for
mai nt ai ni ng the sequence of packets received at the nobile station. In the
present enboditeph Lbe sSablarhéNkase station 112, different from the
first embodiment. The data link transmission control unit
103 of the base station 102, receiving the connection
10 request, notifies the base station 112 of the request for
the connection from the mobile station 131. Then the data
link transmission control unit 103 makes correspondence
of part of subsequently fed packets addressed to the
mobile station 131 to packet numbers and then sends them
15 through the transfer unit 105 to the base station 112. The
data link transmission control unit 113 performs the
automatic repeat regquest control for each block, while the
data link transmission control unit at either of the base
stations performs the correspondence to packet numbers
20 for maintaining the sequence of packets received at the
mobile station. In the present embodiment the data link
transmission control unit 103 of the base station 102 is
assumed to pérforﬂf the correspondence to the packet
numbers. The data link transmission control unit 113 of

25 the base station 112 divides each packet from the base

station 102 into blocks, thereafler adds to the blocks,
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transm ssion control unit 103 of the base station 102 is assuned to perform
the correspondence to the packet nunbers. The data |ink transni§$6¥1ﬁﬂntro
unit 113 of 25 the base station 112 divides each packet fromthe base
station 102 into blocks, thereafter adds to the bl ocks, 74 21 OFP20d®43-00
FP02- 0043-00 bl ock nunbers and a packet nunber before the division, as
provided with the correspondence at the data link transm ssion control unit
103, further adds the parity thereto, and then transmts the bl ocks to the
nobile 5 station 131. Suppose the conmunication quality between the nobile

station 131lpapdkthembage shatd PudX: inmirdbert berordetnei @i aigdoandaghe mobile
station 131 becones capable of comunication only with the base station 112.

In this 10 gaseidbble wabhl ecpbat teprasdpondsues askequrst 48ta disgpntinuation
of packet transm ssion fromthe base station 102 through the base station

112 with gogdane@i@uniiaeatdt ARl hdyt t Qothe rdataeld Rigdy ansdi sskopy control
unit 103 of the base station 102. Receiving the 15 request, the data link

transm ssi opheeBtbg! AHWt thRR Afraridiei basenst Hliduksl08ot RARS S 8 packet
including a block wthout an acknow edgnent of arrival, a packet nunber of

t he gertinegtapaeketr31a bl ock nunber of the block w thout an acknow edgnent
of arrival, and the | atest packet nunber 20 as the data |ink transm ssion

control informatigfipbbseudbhet heohfi@nségtibhi tqdRPite therdaba | tRE
transm ssi on

mobile station 131 and the base station 102 is further

deteriorzted 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 request for

discontinuation of packet transmission from the base

station 102 through the base station 112 with good

communication quality to the daté link transmission

control unit 103 of the base staticn 102. Receiving the

15 request, the data link transmission contrel unit 103 of

the base sfation 102 transmits a packet including a block

without an acknowledgment 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 unit 105 to the data link Lransmission

control unit 113 of the base station 112. Then the blocks

or packets addressed to the mobile station 131 are stored

as they are, until the base station 102 receives a request

25 for transfer of the blocks or packets addressed to the

mobile station 131, from the base station 112. Further,
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control unit 113 of the base station 112. Then the bl ocks or packets
addressed to the nobile station 131 are stored as they are, untihtﬁﬁglﬁase
station 102 receives a request 25 for transfer of the blocks or pac tg
addressed to the nobile station 131, fromthe base station 112 FHu#-t0O@43-TH
2 1 OCT 2005 FP0O2-0043-00 the base station 102 al so stores a packet
addressed to the nobile station fromthe network 1 as it is, before it
receives the transfer request. At a certain timng the base station 112 sends
a b5 request for transfer of the packets or bl ocks addressed to the nobile
station, tothbsdesetdaldomn dDAlishattbass sgHckdie adirirtedddk tHor @AgNi Ssi on
control information. This timng nmay be a tinme when the base station 112

receives amsb@hal strathast efiréhetdat aettwitsd Ssken iftr as,t hee fdbe| €10
station. Receiving the transfer request, the data link transm ssion control

unit 103 of rkbeibase tplcattiramsifr téquesels the stored bl ocks or packets
addressed to the nobile station 131 to the base station 112 and thereafter

del etes all the bhpckscertpacketisniiderha paekels radrasser? 1seh@st he mobile
station 131 arrives thereafter at the base station 102, it is transferred to

the base statg@astlZoastriahsfer D that pddioked renswi sskonag@nbsekbdqunit 113
of the base station 112 divides the packet including the block wthout an

acknow edgnest thé abbivel stwtiich Was 2hd nansd estgdidénontehehbasrast ation
102, into blocks and thereafter retransmts only the bl ock under the request
sent the data link transmission control information. This
timing may be a time when the base station 112 receives
a signal to hesten the data transmission from the mobile
10 station. Receiving the transfer request, the data link
transmission control unit 103 of the base station 102
transfers the stored blocks or packets addressed to the
mobile station 131 to the base station 112 and thereafter
deletes all the blocks or packets. When a packet addressed
15 to the mobile station 131 arrives thereafter at the base
station 102, it is transferred to the base station 112 as
it is. The data link transmission control unit 113 of the
base étation 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
fé} retransmission to the mobile station 131. Since the
blocks are fixed-length blocks, it 1is possible to
retransmit only a necessary block if an input packet, a

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

given. When a new packet addressed to the mobile station
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for retransm ssion to the nobile station 131. Since the blocks are
fixed-length blocks, it is possible to retransmt only a necessany ilomh if
an i nput packet, a 25 packet number thereof, and a bl ock nunber of the bl ock
are given. when a new packet addressed to the nobile station 76P22100dP-2605
r P02-0043-00 131 is supplied thereafter to the base station 112, it is
provided with a packet nunber based on the | atest packet nunber notified of.
The data link transm ssion control unit 103 can al so transfer only necessary
bl ocks. 5 The operation as descri bed above makes it feasible to inplenent
the data |ibkl trarsmslsioh dotgaf taettodhef batskespatsent 11 Aventiiomn. Since
the data link transm ssion control unit of the base station comrunicating
with the nopréeidedtwohhcarpdeketlnumkeer vivd fodton esed Iaftddie pracket nunber as
descri bed above, the data link transfer control can be al ways perforned
t hrough t henshibet esttpétkd pégar Bhessdadh dnwndmEranchitssdomuhirdterst ati on, and
the transfer delay tinme of packet can be shorter than before, so as to
i ncrease thenitrd0ghpat alSocoftriames feysteam y Thecadoaepebilooked data |ink
transm ssion control information can be itens descri bed bel ow, either of
whi ch can be addMtedpdaneign it desqosised|abdve anpteay i tihersilofe t he
followng itens: (1) a packet nunber w thout an 20 acknow edgnent of arrival,
(2) a packeto numglermew t Hlan dadek hanwketgapamietianr cvatrol eahpdcket nunber
under a
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 shortest path, regardless of movement of the-
mobile station, and the transfer delay time of packet can
be shorter than before, so as to increase the throughput
15 of the system.
The aforementioned data link transmission contrel
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) a packet number under a
repeat request, (4) the latest packet number, (5) a block
number without an acknowledgment of arrival, (6) a block
number with an acknowledgment of arrival, {7} a block
25 number under a repeat request, (8) the latest block number,

and (9) combination of the foregoing items (1) to (8).
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repeat request, (4) the | atest packet nunber, (5) a block nunmber w thout an

acknow edgnent of arrival, (6) a block nunber with an acknomﬁedgqqn@gp@%
arrival, (7) a block 25 nunber under a repeat request, (8) the Iatﬁft b

nunber, and (9) conbination of the foregoing itens (1) to (8).

ock

FP02-0043-00 [Third Enbodi nent) The third enbodi nent of the present invention
wll be described below. The configuration of the nobile conmunication
systemin the third enbodinment will be first S described on the basis of

Figs. 11, 12, and 13. The nobile communication systemof the third enbodi ment
is conprised([Toirg faldddmardii on 231 and a plurality of base stations 202,

212, 222, as shown in Fig

11, each base station being comyunicable with

other base statioRbet hhbhghenhednmendr Rt Thelprerenfobnrensian gAla3l is

conposed of a

transmtter/receiver 233 configured to receive data from the

radi o net wbR #aFardrrdi Pedawa t oThhRe donfiimweatwbek ofhridhghmabidhi | e
station antenna 232; a data link 15 transm ssion control unit 234 configured
to perfor m FREMUALCR HioiksYEAREN B diken thémcr embedipensiwiylt e firefkatic
repeat request control, described hereinafter; and a data input/output
ternPnal 238easraheachpbtimbmals efnfaab-otl, gaokenddiBa. THe mabadet hese

the data |ink transm ssion control unit 234 is functionally
conposed of cpEREnigadliomppyekensabvikne R er®odamanty 1st pemaataedi nk

conmponents,

10

15

20

25

of a mobile station 231 and a plurality of base stations
202, 212, 222, as shown in Fig. 11, each base station being
communicable with other base stations through the network
1.

The mobile station 231 is <composed of a
transmitter/receiver 233 configured to receive data from
the radio network and transmit data to the radio network
through a mobile station antenna 232; a data link
transmission control unit 234 configured to perform the
data link transmission control comprising the automatic
repeat request control, described hereinafter; and a data
input/output terminal 235 as an input/output terminal of
packet data.

Among these components, the data link transmission
control unit 234 is functionally composed of functional
blocks shown in Fig. 13. Namely, the data link
transmission controi unit 234 is composed of a selection
block 234A configured to select one base station out of
the base stations upon reception of packet storage

notification from base stations and select cne base
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transm ssion control unit 234 is conposed of a selection block 234A
configured to sel ect one base station out of 25 the base statlonsqu9@12W5
recepti on of packet storage notification frombase stations and sel ect “One
base 7B 2 1 OCT 2005 FP02-0043-00 station desired to transmt &Bieckdrd43-00
addressed to the nobile station of its own, based on receiving qualities
for the respective base stations; a transm ssion request block 234B
configured to issue a request for transm ssion 5 of a packet to the base
station selected; a change occasion notification block 234C configured to,
on the occastahioh delsdnypel ofot heabase tstatpankelesaddatesdeas o base station
for transmtting the packet addressed to the nobile station of its own,
notify an ohdbbasesstétibonodf 116 diwsgohEismdatanon eafe itviang ngussl bhiaad notify a
new base station of a transm ssion request and an initial packet nunber of
an obj ect; fonchsare=nemecbivekb23d > toniogsr el transmebssii enreequegshg
qualities of signals transmtted froma plurality of base stations; a
recei vi ng gonabcky234B nodnfigatrednt dlicslic?23d4Eequastgfoed tansot s§yoa base
station at a |ocation selected based on the receiving qualities, of the
recebvi ng qoald pregeftorotte baspestavionlmskestad i eanshangputgcagibhock 234F
whi ch judges whether or not each base station is in one of a plurality of 20
speci fi ed coomifiication siat&s2 d4C tdmn Hagisedftd hen theepttesiquabEty for
each base station; and a state transition request block 234G which sends a
request forchange 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
station of a transmission request and an initial packet
number of an object; a measurement block 234D configqured
to measure receiving qualities of signals transmitted
from a plurality of base stations; a receiving quality
15 notification block 234E configured to notify a base
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
transition of the communication state to base stations for
which a transition of the communication state is desired,
25 on the basis of the results of the abovementloned

judgement. The transmitter/receiver 233 incorporates a
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transition of the conmunication state to base stations for which a
transition of the comunication state is desired, 25 on the basis of the
results of the abovenentioned judgenent. The transmtter/receiver? 2887 2005
incorporates a 79 2 1 OCT 2005 FPO0O2-0043-00 diversity recepti of Rr#i-100ZF3A0
configured to performthe diversity reception of packets upon reception of
i dentical packets fromrespective base stations. On the other hand, the base
station 202, as shown 5 in Fig. 11, is conposed of a transmitter/receiver
207 configured to receive data fromthe radio network and transmt data to
the radi o néiwerkithr ceglkpd ibas ersittatd 3R cort Eignar 208 o gpelafarhi tke
transm ssion control unit 203 configured to performthe data |ink
transm ssi odicensitly 1@ ecmpdricn ngof hepaoketat i opoepeateaagsfiiest cofitrol ,
e.g., a process of adding a unique nunber as identification information to
each packetiflentéxedupackedfs ditcwrate specepeat basat sabtdessr.i bed hereinafter,
and to control each of the conponents in the base station 202; a packet
copying 15 unit 206 thafbgheedhtad;omhes haaekattatai atel 102 yasindioWA5
configured to deliver the packet copy to another base station; and a storage
uni t 5204 fuimt Fdgi.ndllas Ast enpeoaey i os ageaasea thferpacdoeti vdat a2@nd ot hers
for the data link transmssion control unit 203. 20 Anbng these units, the
data |ink tecansipasedn tcadcol vanbdt t20X s f tinet redabl wetogrdseaindf t he
functional blocks shown in Fig. 12. Nanely, the data |ink
transmit data to the radioc network through a base station
antenna 208; a data link transmission control unit 203
configured to perform the data link transmission control
10 comprising the automatic repeat request control, e.g., a
process of adding a unique number as identification
information to each packet for execution of automatic
repeat control described hereinafter, and to control each
of the components in the base station 202; a packet copying
15 unit 206 configured to copy a packet; a delivery unit 205
configured to deliver the packet copy to another base
station:; and a storage unit 204 functioning as a temporary
storage area of packet data and others for the data link
transmission contrel 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 data link
transmission c¢ontrol wunit 203 is compriséd of an
identification information addition block 2032
25 configured to add to a packet addressed to the mobile

station, identification information for specifying the
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transm ssion control unit 203 is conprised of an identification information:
addi tion bl ock 203A 25 configured to add to a packet addressed tq'[ngT@mplle
station, identification information for specifying the 80 2 1 O C T 200

'FPOR2- 0043- 00 packet: a first deletion block 203B configured to é@pér@04§ 00
packet on the basis of a tineout of a tinmer or a packet arrival notification
fromthe nobile station; a second deletion block 2030-configured to delete a
packet on the 5 basis of a tineout of a tiner or a notification of a nunber
of a del eted packet from another base station; a third deletion block 203D

confi gur ed Ras kRt et T Gle lda 1 e ik dekesk 1P Ihaambigered £1¢ sleleder storage

at its own base station on the basis of a request fromthe nobile 10 station
that the bas®astkat om &he basgwn oifs aekémaead Pfom CpagkeR delia®kel base
stations; a deleted packet notification block 203E configured to notify

anot her ba@grkﬂéﬁ|@mtbfl§aﬁ&@@eﬁnﬂmetm%d%@blig Eagépared sewendvery
control block 203F configured to deliver a packet to a base 15 station

desi gnat ed destef e pleklet2 et i ven bionned totdelohe a paeket ortil@sni ssion
bl ock 203G configured to retransmt a packet according to a repeat request
frothe raAleodtatinecut stbragémast ¢t ixaridd igaddler2odH mumdéYured to,
upon reception and storage of a packet 20 addressed to the nobile station,
notify the gk |debebedonaciett Heram crglehor basepatkéiond rottiirdtion

control block 2031 configured to performsuch control that when a
deletion block 203D configuraed to delete a packet

addressed to the.mobile station under storage at its own
base station on the basis of a request from the mobile
10 station that the base station of its own is excluded from
packet-delivered base stations; a deleted packet
notification block 203E configured to netify another base
station of a number of a packet to be deleted; a delivery
control block 203F configured to deliver a packet to a base
15 station designated as a new packet=-delivered base
station; a packet retransmission block 203G configured to
retransmit a packet according to a repeat request from the
mobile station; a storage notification block 203H
configured to, upon reception and storage of a packet
20 addressed to the mobile station, notify the mobile station
of the storage of the packet; a notification control block
203I configured to perform such control that when a
transmission request is received from the mobile station
during storage of a plurality of packets addressed to the
25 mobile station, the packets are transmitted to the mobile

station and the mohile station is notified of the storage
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transm ssion request is received fromthe nobile station during storage of a
plurality of packets addressed to the 25 nobile station, the packets are
transmtted to the nobile station and the nobile station is notifiedi @Mhthe
storage 81 CIC' 7M FP02-0043-00 of the plurality of packets; a gghgrningtion
bi ock 2031 configured to determ ne for each of other base statr "QH4,7%9
a packet to be delivered fromits own base station is to be transmtted to
the nobile station, based on the 5 receiving qualities for the respective
base stations; and an instruction block 203K configured to provide
instructions_of transm ssion gperation based on the result of the

det er ni nat i ®h RSt REUBRALLYhASe PECAEICSris 2 IR Rt T L 1t G i ThdT 212, 222
are also constructed in 10 siml.ar structure to that of the base station 202.
| nci dent al | OREAEHIBE tRe I5hEETINS TS STy €5 P LhaT RASDISEHL 9BUr st ates

shown in Fig. 14A, relative to the nobile station 231, and nmakes a
transition Yhebherthdackgtte Becdrbivgred Fovdisspwprioasertdblite station
231. is These four states will be desr-ribed below The first state is an

idle state.1TntQ k¢ fiansnhttedate theiirhle netabbenst2ased eRadmerits or
receives no packet to or fromthe nobile station 231. The, second state is a
packet trankRresVhPe Seatetiesofapithsraseecsiyesbass sHRMPRA/ RS t he base

station receives a packet fromthe network 1, the base station can transmt
the packet #9® tRESTIHAE W atPoACKS t &P 3KddiFqvhigured to provide

instructions of transmission operation based on the
result of the determination to the other base stations.
The other base staﬁions 212, 222 are also constructed in
10 similar structure to that of the base station 202.
Incidentally, each of the base stations stays in
either of the four states shown in Fig. 14A, relative to
the mobile station 231, and makes a transition into either
state according to a request from the mobile station 231.
15 These four states will be described below.
The first state is an idle state. This state is a
state in which the base statiﬁn transmits or receives no
packet to or from the mobile station 231.
The second state is a packet transmissible state.
20 This state is a state in which when the base station
receives a packet from the network 1, the base station can
transmit the packet to the mobile station after addition
of a unique number to the packet. This state is a state
that can be assumed by only either one base station at a
25 certain time {i.e., a plurality of base stations cannot

stand simultaneously in this state), and the other base

82



of a unique nunber to the packet. This state is a state that can be assunmed
by only either one base station at a 25 certain tine (i.e., a pITJLgt[qmof
base stations cannot stand sinmultaneously in this state) , and the other
ba.,5e 82 2 1 OCT 2005 FP02-0043-00 stations are in the idle stiatZ-0e3-00
third state is a packet copying and transmssible state. This state is a
state in which a base station perforns sequential operation as foll ows.
Nanely, 5 when the base station receives a packet fromthe network 1, it
adds a uni que nunber to the packet, thereafter nakes a copy of the packet
i ncl udi ng tseanunher arand ddlheverdle thieatopy of the packet (hereinafter
referred to as a "packet copy") to another base station according to a 10
request fromthe Tindi | ehsitrat | oata8:. Wmen the draskest atdogryirtchenandcei ves a
request for packet transm ssion fromthe nobile station 231, the base
station transanssitheébpackettet o Thies sbbitkel stabitate23l .whihils askgaent i al
operation is carried out in the third state. This state is also a state 15
that can bestssuondhdyfonhy stqhentbat dzsessiahiaon fatl lowcerNamalyi,ne (i.e
a plurality of base stations cannot stand sinultaneously in this state), and
t he 6t her basen shathass stetionarpaekeescapyatkahsfiresi bhe sétwerkdescri bed
below, or in the idle state. 20 The fourth state is a packet copy
transni ssi ble ilstatde aThhsgstatenbsr astthieepanketti, chhelren faclrasakssat i on
recei ves a packet copy froma base station in the packet

a copy of the packet including the number, and delivers

the copy of the packet (hereinafter referred to as a

"packet copy") to another base station accerding to a
10 request from the mobile 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 231. This sequential operation is

carried out in the third state. This state is also a state
15 that can be assumed by only either one base station at a

certalin time (i.e., 2 plurality of base stations cannot

stand simultaneously in this state}, and the other base

stations are in a packet copy transmissible state

described below, or in the idle state.
20 The fourth state is a packet copy transmissible

state. This state is a state in which when a base station

receives a packet copy from a base station in the packet

copying and transmissible state and receives a request for

packet transmission from the mobile station 231, the base
25 station can transmit the packet copy to the mobile station.

This state is a state into which, in the case of a certain
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copying and transm ssible state and receives a request for packet
transm ssion fromthe nobile station 231, the base 25 station c%? b&zn®ﬁit

t he packet copy to the nobile station. This state is a state in B i"Ch, in
the case of a certain 83 2 1 OCT IL005 FP02-0043-00 base stati 6®02ekiodg-&0

transition into the packet copying and transm ssible state,
station goes.

First described are operations of the 5 base stations and the nobi
231 in each of the above states. (1) Operation of nobile station and base
stations i rpapackieit ioansakssybd eosdad et idweni iifop (e hedokethatgsyihfe i-th
base station of 10 T) =1 is in the packet transm ssible state with respect

to the nobidmd stagheni2dibdrd sttaregt hgtotiose Sisd i obatdbn dhbezs.0 (i
are in the idle state. [EqQ. 11 N 2Zvi =1 vi =t ~50

(P..

Pned(i) represents a time-average received power (e.g., a nedian of
power in a &hectiboaliepsabwor Fheski Mekorideda ardd iopefatiitths of the

5

10

20

base stations and the mobile station 231 in each of the
above states.
(1) Operation of mobile station and base stations in
packet transmissible state
When Eq (1) below holds, the i-th base station of
P, =1 is in the packet transmissible state with respect
to the mobile station 231 and the other base stations of
¥, =0 (i # j) are in the idle state.

[Eq. 1]

_ZNEW,- =1 (1)

1 (le'd_mnx -P ()< Thi= 1,---,N)
Vi 0 (Pmsd_max —Pmad(i)> Th,i =],"',N)
P o = max(P (1), Py (V)

In the equation herein, Pmed(i) represents a
time-average received power (e.g., a median of received
power in a short interval or the like), or a ratio of the
time-average received power to interference power
(hereinafter referred to as "time—-average received power
to interference power ratio") about a broadcast signal or
a common pilot signal or the like transmitted from the i-th

base station. Pmed max represents a maximum time-average
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ti me-average received power to interference power 20 (hereinafter referred to
as "tinme-average received power to interference power ratio") aSow#xngS
broadcast signal or a conmon pilot signal or the like transmtt d §§ t he
i-th base station. Prmed-max represents a maxi numti me-average SP@R-10@CF-00
2005 F202-0043-00 received power or a maxinmmtine-average received power

to interference power ratio anong those of the first to the N-th base
stations. 71 represents either of binary nunbers (1 or 0) which are results
of conparison of a 5 difference between Pned max and Pined(i) with a

pr edet er m nedctlhreshebteih.orlThze maxdsem teiodiveniga técetlesdr pbread case of N
= 3 and the base station 202, base station 212, and base station 222 in Fig.
11 will be tdes$ntebedranddhedidgstrdtaise siatg othosbeosethadfbhase £0 station
and the third base station, respectively. Eq (1) above hol ds when only one

measur enent the NakgebadBDRE aftiidersaVerBer S10ees ¥etls POWERS 06 £ BERRYQU power to
interference power ratios of broadcast signals, comon pilot signals, or the
| i ke transmthbdrsr o apl ofF awhiiyhlaref basel st abiforn(ddre mmseost ati on 202
to the base station 222 in the present enbodinent) , which are neasured at
t he 5nobil ed$fdeirenca3l, betgeenWha@mddianaobi kendst abmed (2B1 iwsitH ocated at a
site Ain Fig. 15. This occurs, for exanple, in the case of i', 1, V2 = 0,
and | V-, = Predbeeeininde tAGdada iTal.i onh203riksehn &hbofankat wiansn ssible

state with respect to the nobile station 231 and wherein the base
describe a case of N = 3 and the base station 202, base
station 212, and base station 222 in Fig. '11 will be
described as the first base station, the second base
10 station, and the third base scation, respectively.

Egq (1) above holds when only one measurement is large
among time-average received powers or received power to
interference power ratios of broadcast signals, common
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 at the
mobile station 231, e.g., when the mobile station 231 is
located at a site A in Fig. 15. This occurs, for example,
in the case of ¥, =1, T, = 0, and ¥y = 0, wherein the

20 base station 202 is iﬁ'the packet transmissible state with
respact to the mobile station 231 and wherein the base
station 212 and the base station 222 are in the idle state.

The following will describe processing carried out
when a packet arrives at the base station in the packet

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

station 202, the data link transmission contrel unit 7203
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station 212 and the base station 222 are in the idle state. The foll ow ng

w || describe processing carried out when a packet arrives at the Q%ﬁﬁ ‘
station in the packet 25 transm ssible state, referring to Fig. 1%. m%e
base station 202, the data link transm ssion control unit 203 8%FP22%00dB-2A05
FP02- 0043-00 adds a uni que nunber to the packet comng fromthe network 1,
adds the CRC code or the like for the error detection of the received packet
at the nobile station, and stores the packet (S301 and S302 in Fig. 16)

Then the data link 5 transm ssion control unit 203 controls the packet

copyi ng unidd206uso @ hambekptd HHe pradde cbainker rbharsaiddidFrcei ver 207
as it is, thereby transmtting the packet to the nobile station 231 (S303)

The nobi | e 1 staddonRSICHErdoddrm ARy rorkdlefe timn dnenesettict hen 10
recei ved packet (5304). Wien no error is detected, the nobile station 231

notifies thefbase sdedived 32c0ét a1k ned EOgnEmit 0dn Ardny adt ®fe s he packet
(S305 and S306). Wien an error is detected, the nobile station 231 notifies

the base stahé @u202r ofs FT epRAE30@qUASE §0r1 65, r ¢heansAksgaea Dinkhe packet
(3305 and 5307). Wien the notification fromthe nobile station 231 is an

ackngw edgnerdnohi gk ibnatont Ael haser 20 £ent20d sdehetwsckéba-Gipiegd packet
correspondi ng to the uni que nunber (5306 and 5310) . when the notification

fromthe nmobhle statd onsg0 231 iSot heugnaat tRgueyacldre base stwéi on 202
retransmts the packet corresponding to the unique nunber
transmitter/receiver 207 as it is, thereby transmitting
the packet to the mobile station 231 (S303). The mobile
station 231 performs an error detection process of the
10 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 $306).
When an error is detected, the mobile station 231 notifies
the base station 202 of a repeat reguest for
15 retransmission of the packet (S305 and S307). When the
notification from the mobile station 231 is an
acknowledgment of arrival, the base station 202 deletes
the stored packet corresponding to the unigque number (S308
and S310). When the notification from the mobile station
20 231 1is the repeat request, the base station 202
retransmits the packet corresponding to the unique number
(S308 and S$S309).
(2) Operation of mobile station and base stations in idle
sLate

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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(5308 and S309). (2) operation of nobile station and base stations in idle
state 25 As described previously, the j-th base station of 1P~ = 07i'd}iTnlithe
idle state with respect to the nobile 86 I " OCT 2005 EP0O2-0043-00 stati on.
The following will describe processing carried out when a packet:fFara-00es3-a10
the base station in the idle state, referring to Fig. 17. Let us suppose
herein that the base 5 station 212 and the base station 222 are in the idle
state. At the base station 212 in the idle state, the data link transm ssion
control unit 213 controls the delivery unit 215 so as to transfer the packet
addressed totabeonobile station 231 directly to another base station or to
the base 10 station 202 in the packet transm ssible state as it is.

Therefore, when tthiee packbdwangiwesl afetbeibasprstaksong2d2rritheohase station
212 transfers the packet to another base station or the base station 202 as

a receiver wase spacken atb3vksant theldase Ftgtidh)inithSidte shetbase
stations 212, 222 are constructed in much the sane structure, the sane

operation agefboyényitd Fie. qarripdtows wieso $dendrrckethanr thesbaset he base
station 222. (3) operation of nobile station and base stations in 20 packet
copybng andstaehsiisis? kirgl shatieagsdidt paeket? aopyin tthansdilgssbhieest at e
At the base station 212 in the idle state, 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 ancther base station or to the base
10 station 202 in the packet transmissible state as it is.
Therefore, when the packet arrives at the base station 212,
the base station 212 transfers the packet to another base
station or the base station 202 as a receiver base station
{$311 and S312 in Fig. 17).
15 Since the base stations 212, 222 are constructed in
much the same structure, the same operation as above will
be carried out when the packet arrives at the base station
222.
{3) Operation of mobile station and base stations in
20 packet copying and transmissible state and in packet copy
transmissible state
When Eg (2) below holds, either one base station out
of a plurality of base stations of ¥, = 1 goes into the
packet copying and transmissible state with respect to the

25 mobile station 231, and each base station demonstrating

¥, = 1 and not being in the packet copyving and
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When Fq (2) below holds, either one base station out of a plurality of base
stations of Tj = 1 goes into the packet copying and tranSM SSi bl e?st@iTellil t h
respect to the 25 nobile station 231, and each base station denonstrating 7
1 =1 and not being in the packet copying and 87 2 1 OCT 2005 FRED-20M4BIIXDO
transm ssi ble state goes into the packet copy transm ssible state. (2) Vi={
1 (Pdmx Pa(i)<th,i=1,...,N 0" .tgf_wn-P, W>/h" =1,... N Pinta =
max(Pmea (1)1... Pwn (N)) 5 The synbols used herein are the sane as in Eq
(1). Eq (2) holds when two or nore tine-average received powers or

time-aver ageraneaigedbpener statient egbesencintpowethe at paskewasutegyat the
nobi l e station 231 are large, as in the case where the nobile station 231 is
| ocat ed at tBaasmikeiBlien skiake.15; for exanple, it occurs in the case of 1F1
=1, IVZ =1, and WB = 0 as in the present enbodi nent, wherein either one
base statiopegthgjbase station 202 or the base station 212, is in the packet
copying and transm ssible state. This either one base station can be ~5 a
base stati oRhNin fhe packet transmi ssible state or a bai% station with a

| arge tinme-a ¥ 3ge received power or )

izl

_ 1 (Pmd_mm: - Pmd(’)é 7h71 = lf";N)
v _{o (Pos we = Pog()> i =102, N)

med _max
Frcd ma :max([’ m.sd(l)1“’aP md(N ))
5 The symbols used herein are the same as in Eq (1).

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

10 a site B in Fig. 15; for example, it occurs in the case
of T, =1, ¥,=1, and P; = 0 as in the present embodiment,
wherein either one base station, the base station 202 or
the base station 212, is in the packet copying and
transmissible state. This either one base station can be

=5 a base station in the packet transmissible state or a base
station with a large time-average received power or
time-average received power to interference power ratio
before the transition. The present embodiment will be
further described on the assumption that the base station

20 202 is in the packet copying and transmissible state and
the base station 212 in the packet copy transmissible
state.

The following will describe processing carried out
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time-average received power to interference power ratio before the
transition. The present enbodiment will be further described on the
assunption that the base station 20 202 is in the packet copying LhdCri 2005
transm ssible state and the base station 212 in the packet copy¥P02-0043-00
transm ssible state. The followng will describe processing carried out 88 2
1 OCT 2005 FP0O2-0043-00 when a packet arrives at the base station 202 in the
packet copying and transm ssible state, referring to Fig. 18. The base
station 202 adds a uni que nunber to the packet comng fromthe network 1,
adds t he CR¢hende parckdirakrrkees Abrthddaeya scadébackOdnirofthichpackeei ved
packet at the nobile station, thereafter stores the packet, and makes a
copy of thecpaghety iamel udiargpnies inhbest 65321 rafdr$32%y to Fig. 18) . Then
t he base station 202 delivers the packet copy to the base station 212 in the
packet copyTh® bagassitasibhe 292atrid53I3niqund Himbdasto sthéi packé stores
the delivered packet (5324). Further, the base station 202 notifies the
mobi | e st attoni’ddlfebmt bReshoeragek af tHdspaakeCRaddodesed thet hekgobil e
station 231 (S325b) . The nobile station 231 requests the base station 15
W t h5t he magbprumhie recverdgeecedenved pover roce itvene pavkesgeat etkeved power
to interference power ratio to nake a state transition into the packet
copyi ng andmtbahenssaichbe, stthiet,c st clescird el pievpackey, Thdsmeras |imt the
nunber of base stations providing a notification

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

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

copy to the base station 212 in the packet copy

10 transmissible state (5323), and the base station 212
stores the delivered packet ($324). Further, the base
station 202 notifies the mobile station 231 of the storage

of the packet addressed to the mobile station 231 (5325b) .

The mobile station 231 requests the base station

15 with the maximum time-average received powWer 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’

1imit 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 quality provide the
notification. In this case, it becomes feasible to reduce

extra power for the notification and suppress

25 interference.

However, if influence of the interference is weak,
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20 of a new packet to the nobile station 231, to one. This can be
i npl emented by making the base station with the naxinun1tine-aver§8§trm%
receiving quality provide the notification. In this case, it becg
feasible to reduce extra power for the notification and suppresF025043-00
interference. However, if influence of the interference is weak, 89 2 1 OCT
2005 FP02-0043-00 it is also possible to enploy a nethod of naking each
packet receiving base station (the base station in the packet copying and
transm ssible state or the base station in the packet copy transm ssible
state) notify ttheadsw IS shhti tn 23plogs a nethodd odt 83251y ardch325a in
Fig. 18. The nobile station 231 receiving the notification selects a base
station w thaakebxirumivisicariizsreoscatienei(tbhd pawer sdratiingt aithahbeus
received power to interference power ratio anong signals of broadcast 10
signal s, copavkepidadysngraldtrensmiessliike statenot tée besensaaplional ity of
base stations at that point (two stations of the base station 202 and base
station 212innthd lpagires entp ve bedisments)i (1x820pt edndotedyeshe mdbidel ect ed
base station to transmt the packet to the nobile station 15 231 (5327). A
spechbfic neshatiofi 2Bls asqiedicetirdbetasS3Abbheddo$3g8éndinglagrediliest to the
base station by sending a base station nunber for specifying the base
station and a nubbermobpiibespatliien AStl frieerkivEorg tite metthiofii ohtihe request,
it is possible to
selects a2 base station with a maximum instantaneous
received power or instantaneous received power to
interference power ratio among signals of broadcast
10 signals, common pilot signals, or the like transmitted
from a plurality of base stations at that point (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 231l (s327). A specific method of this requést can be a
method of sending a request to the base station by sending
a base station number for specifying the base station and
a number of the packet notified.
For the method of the request, it is possible to
20 employ a method of sending the request directly to the
selected base station through an uplink or a method of
notifying the selected base station of the request
received at a base station not selected, through the
network between the base stations. The reason for it is
25 that an wuplink and a downlink exhibit different

instantaneous receiving qualities between the mobile
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20 enpl oy a nethod of sending the request directly to the selected base
station through an uplink or a nethod of notifying the selectedZQa@FIﬁ@ftion
of the request received at a base station not selected, through®t'h

bet ween the base stations. The reason for it is 25 that an upli rHe0@rd®&3-00

downl i nk exhi bit different

wor k

i nst ant aneous receiving qualities between the

nmobile 90 2 1 OCT 2005 FP0O2-0043-00 station and each base station and that

whil e the nmaxi mrum

receiving quality is yielded through the downlink between

t he selected base station and the nobile station, the maxinumreceiving
quality canshetybel ded tBeauphsthetattiphi Blkabehweennhabet bre magemskati on and

t he nobil e

station. Then the base station receiving the request (the

base

station 202rkBetbenpr gsent tembedi ieldad toranaigt $hich@owpatketbéowbbe nobile

station 231 (S328).

At this tinme, 10 the base station 202 may notify the

mobi | e stattpe 23l ftestwiagesehttivg andotgepaokells atditeisged tRet he nobile
station 231. The reason is that this can obviate a need for further

notificati oRa@fmawbSeauet i Rgchkelss idesanster ageefaem tthe-dwge shation. 15
station 231 perforns the error detection process of the received

packet (5328p)iMkenaeweehoranstheet esied, dthe imbi hagst ahkonmaBilgotifies

The nobil e

t he base station

acknow edgnesktebnarrival of the packet ($330 and S331).

10

15

20

25

Then the base station receiving the request (the
base station 202 in the present embodiment) transmits the
packet to the mobile station 231 (S328). At this time,
the base station 202 may notify the mobile station 231 of
storage of two or more packets addressed to the mobile
station 231. The reason is that this can obviate a need
for further notification of subsequent packets under
storage from the base station.

The mobile station 231 performs the error detection
process of the received packet (§329). When no error is
detected, the mobile station 231 notifies the base station
202 in the packet copying and transmissible state of an
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
is detected, the mobile station 231 selects a base station
with a maximum instantaneous or time-average recesiving
quality at that point (S332) and notifies the base station
of a repeat request for retransmission of the packet

(5333) .

o1l

202 in the packet copying and transm ssible state of an



20 This notification may be performed directly to the base station 202 or
t hrough the base station 212. Wen an error is detected, the noBill & TsHgti on
231 selects a base station w th a nmaxi mum i nstantaneous or tine-average
receiving quality at that point ($332) and notifies the base stERGDNO2H3080a
repeat request for retransm ssion of the packet ($333). 91 2 1 OCT 2005
FPO2- 0043- 00 Receiving the acknow edgnent of arrival, the base station 202
del etes the stored packet corresponding to the unique nunber (5334 and
S337). The base station 202 notifies the base station 212 in the packet copy
5 transni ssi bl e sRateigfinghéhrummdmoflddmngrackef 4888631, Rebei besg t he
notification, the base station 212 deletes the packet copy stored according
to the noti teatioon20? SBIPt €3 thieesbbhed hankle t whernr 4 dobdbeg stcat.hen 202
receives 10 a repeat request, it retransmts the packet corresponding to
t he uni que nnitrae (A8833r 533334arhd&33537) Si ncBhéhbasystemtsomoabigur ed so
that each base station stores a packet and one or nore base stations send
t he packet thottifiéemspbithe sbasieonswiatthem Rrlavi dnngthlee packiehe copiyr ol
station for delivery of packet separately fromthe base stations, as
descihi bed abowesntilse ifolaf fdtatea ineh« anuitee r eolficedei pathet nésBB86k .and t he
transm ssion delay tinme of packet can be decreased, so as to increase the
t hr oughput Bedeérhancéhthaoperficanrnce dhe basenkitaeion 212 deletes
the packet copy stored according to the notification
(8338) .
On the other hand, when the base station 202 receives
10 a repeat reguest, it retransmits the packet corresponding
to the unique number (5333, $334, and S5335).
Since the system 1Is configured so that each base
station stores a packet and one or more base stations send
the packet to the mobile station without providing the
15 line control 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 decreased, so as to increase
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 is possible to employ either of three
methods shown in Fig. 19A, 19B, and 19C.
25 Namely, in the first method, as shown in Fig. 19A,

every time Lhe base station 202 receives an acknowledgment
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20 system For the notification of deletion of the packet copy at 5336 from
the base station 202 to the base station 212 in Fig. 18, it is possible to
enpl oy either of three nmethods shown in Fig. 19A 19B, and 190.125UNhﬂE5y,
in the first method, as shown in Fig. 19A, every tinme the base %%%tion 202
recei ves an acknow edgment 92 2 + i) C T 2005 FP02-0043-00 of afridal®%43sifi?
the nobile station at S331, the base station 202 notifies the base station
212 of a unique packet number of a packet to be deleted (Al) . At this tine,
t he pertinent packet stored in the base station 202 may 5 be deleted at the
sane tinme as the notification. In the second nethod, the base station 202
notifies thE BAIEV@lat fopm2tdeoManele apbat-ipacidl Rddber the dPapeescri bed
time. Nanely, the base statjon 202 starts the processin% shown in Fig. 19B
upon recept FBAt&PNt KOZamatiat1a® SBRnOMSEIGHEHELPR okt Eh@Inpbi YRl €@t i on at
5331, starts a deletion tiner in which a tinme of a prescribed deletion
interval isPaeketpymben@edraskal pacRetdsimingd (Pdarr &pbRAFNELRR, t he
foregoing arrival acknow edgnent (B2). At this tine, the base station 202
may del ete ER8 BSThépENfeReCHatk St ogtest dd (e haratstalcleumdZimaY Wien the
base station 202 _receives a new arrival acknow edgnent thereafter (yes at
33),°the bal® SeAELEH Sfotde £FIRTKEMmE RFvere cOPELSp6AILAG-to the arriva

acknow edgnent (B2) when a tineout occurs at the deletion tiner (yes at 34),
In the second method, the base station 202 notifies

the base station 212 of the latest packet number in a
prescribed time. Namely, the base station 202 starts the
processing shown in Fig. 19B upon reception of the arrival
10 acknowledgment from the mobile sfation at §331, starts a
deletion timer in which a time of a prescribed deletion
interval is set (Bl), and stores a packet number
corresponding to the foregoing arrival acknowledgment
(B2}. At this time, the base station 202 may delete the
15 pertinent packet stored therein at the same time. When
the base station 202 receives a new arrival acknowledgment
thereafter {(yes at B3), the base station stores a packet
number corresponding to the arrival acknowledgment (B2}.
When a timeout occurs at the deletion timer (yes at B4),
20 the base station 202 notifies the base station 212 of the
latest packet number out of packet numbers stored at that
point, i.e., a number of the latest packet ocut of packets
corresponding to received arrival acknowledgments within
the prescribed time counted at the timer (BS).
25 Further, in the third method, the base station 202

performs notification on the basis of deletion of a
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20 the base station 202 notifies the base station 21.2 of the |atest packet
number out of packet nunbers stored at that point, i.e., a nunmbef 1dfCTt2
| at est packet out of packets corresponding to received arrival
acknow edgnents within the prescribed tinme counted at the tinmerFf85)0048%-00
Further, in the third nethod, the base station 202 perforns notification or.
the basis of deletion of a 93 2 1 OCT 2005 FP0O2-0043-00 specific packet
(e.g., every ten packets deleted). Nanmely, the base station 202 starts the
processi ng shown in Fig. 19C upon reception of the arrival acknow edgnent
fromthe nepekefdcapackett (6381, oot $ea packees doleted]l. (Kkirely,and
stores a packet nunber corresponding to the foregoing arrival acknow edgnent
(C2). The babe btati shaf@z2nndpP2 dékete the peotessingpativein inhofeéd .t herein at
the sane tinme as the storage (the sane will also apply to C5) . Wen the
base stati oh9202p¢raes vest AoneyE drid walr iacknavkedgiimrignkh t fercemther (yes at
C3) , the counter n is counted up by one (C4) and a packet nunber
correspondi ngbtidet keagrinnwvat sEKnow esghend ¢sustereto( £5F. 1A{ClLthe tinme when
the counter n reaches 10, i.e., when the base station 202 receives arrival
acknéw edgnentiss toret en geadket ssunferd roresdgeandimy e, tardfdhegbase station
202 notifies the base station 212 of the | atest packet nunber out of packet
nunber s stoaediablt katknpoildddiEnt AGBhg t Thealbasse netdiotksny 2he fuayst net hod
has the disadvantage of high traffic volune for the notification
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 receives a new arrival acknowledgment
10 thereafter (yes at C3), the counter n is counted up by one
(C4) and a packet number corresponding to the arrival
acknowledgment 1is stored (C5). At the time when the
counter n reaches 10, i.e., when the base station 202
receives arrival acknowledgments for ten packets, C6
15 results in yes, and the base station 202 notifies the base
station 212 of the latest packet number out of packet
numbers stored at that point (C7).
Among the above methods, the first method has the
disadvantage of high traffic volume for the notification
20 because of high notification frequency but the advantage
of easy buffer management. The second method generally
has the disadvantage of complicated buffer management
because of low notification frequency but the advantage
of low traffic volume for the notification. The third
25 method is generally placed at an intermediate position

between the first and second methods in terms of the
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20 because of high notification frequency but the advantage of easy buffer
managenent. The second nethod generally has the disadvantage of gorTilgt ed
buf f er managenment because of |ow notification frequency but the advantage
of lowtraffic volume for the notification. The third 25 met hod FROgeped arP§
pl aced at an internedi ate position between the first and second nethods in
terms of the 94 2 1 OCT 1005 FP02-0043-00 traffic volunme and buffer
managenent. The present enbodi ment permts the traffic volume and buffer
managenent both to be controlled in a good balance by properly enploying the
t hr ee net hodsradesior ibebind amdveuf Faci deneglelngnta tiner nay be adopted as a
trigger for deleting the packet stored at the base stations 202, 212 in
Fig. 18. This exaffjiee pamiddenie sidsrtiment hed¢omiosn thhetbasifs cofrokuge 20. 10
Nanely, as shown in Fig. 20, the base station 202 adds a uni que nunber to a
packet com mgd rmaffér mehagekent, badds thebERConddw ldred hin | akgobar t he
error detection of the received packet at the nobile station, thereafter
stores the padkeice aydprekesly enpyopinghehpdikete inechedisndedbriibednunber
(5321 and S322X in Fig. 20) . At this tine the base station 202 starts a
del etid on tim@over counting a deletion timng for the stored packet, using
the input of the packet at the base station 202 as a trigger. The base
station 202 may stlactidenstadelset iort ineernay bhdecadoptedhes a 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 Fig. 20.
10 © Namely, as shown in Fig. 20, the base station 202
adds a unique number to a packet coming from the network
1, adds the CRC code or the like for the error detection
of the received packet at the mobile station, thereafter
stores the packet, and makes a copy of the packet including
15 the number ($321 and S$322X in Fig. 20}). At this time the
base station 202 starts a deletion timer for counting a
deletion timing for the stored packet, using the input of
the packet at the base station 202 as a trigger. The base
station 202 may start the delefion timer at the time when
20 it first sends the objective packet.
Then the base station 202 delivers the packet copy
to the base station 212 in the packet copy transmissible
state (5323). The base station 212 stores the delivered
packet and starts the deletion timexr for counting the
25 deletion timing for the stored packet, using the input of

the packet at the base station 212 as a trigger (S53241X).

95



20 it first sends the objective packet. Then the base station 202 QPMWE?W%5

t he packet copy to

the base station 212 in the packet copy transm ssible

state (S323) The base station 212 stores the delivered packet and starts the
deletion tinmer for counting the 25 deletion timing for the stor & packied3-00

usi ng the input of

t he packet at the base station 212 as a trigger (8324X).

95 2 1 OCT 2005 FP02-0043-00 Further, the base station 202 notifies the

mobil e station 231
station 231 (S325b).

of the storage of the packet addressed to the nobile
The nobile station 231 requests a base station with 5 a

maxi num t i nBuatbeagetheckiveds poneen at02 nwe-idlisrsadgde mebéileedtpiwen t o
interference power ratio tp nake a state transition into the packet copying
and transm 88iLbb€ théeaskpragededcrhbedaaketeaddhesesley thethanbebidk base
stations providing the notification of a new packet to the 10 nobile station
can be |imsedttionog8.l TR dklcones feasible, because the notification is

performed fromthe

base station with the maxi numti nme-average receiVving

quality. In this Theenobhbeextatipov3l frorqudet s rotbiafsiec atiatin omawilbd r educed
and interference can be 15 suppressed. However, if influence of the

i nt ebf erence msxigaln timetsgvalksgepassidileed opewplroyw sucimea-aeehedet hat each
packet receiving base station (the base station in the packet copying and
transm ssi bkecstatd powetrhtes hagdeerference power ratio to make a state

transition into the packet copying and transmissible
state, as described above, whereby the number of base
stations providing the notification of a new packet to the
mobile station can be limited to one. This becomes
feasible, because the notification is performed from the
base station with the maximum time-average receiving
quality. In this case, the extra power Ifor the

notification can be reduced and interference can be

However, if influence of the interference is weak,
it is also possible to employ such a method that each
packet receiving base station (the base station in the
packet copying and transmissible state, ox the Dbase
station in the packet copy transmissible state) notifies

the mobile station 231, as indicated at $325b and $325a

Receiving the notification, the mobile station 231

selects a base station with a maximum instantaneous

10
15 suppressed.
20

in Fig. 18.
25

received power or instantaneous received power to

interference power ratio among the signals of broadcast
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20 station in the packet copy transm ssible state) notifies the nobile
station 231, as indicated at 5325b and 5325a in Fig. 18. Receividd 88kl
notification, the nobile station 231 selects a base station with a nmaxi num
i nst ant aneous 25 recei ved power or instantaneous recei ved powerFR@-0043-00
interference power ratio anong the signals of broadcast 96 2 1 OCT 2005
FPO2- 0043-00 signals, conmmon pilot signals, or the like transmtted fromtwo
or nore base stations (two stations of the base station 202 and base station
212 herein) at that point (S326), and the nobile station 231 issues a
request for sighedssnmceimom gpilde pagRelst ooctrhehselleictedt basenst aedon (5327)
. A specific nethod of this request can be a nethod of requesting the base
station by fendi hgcacbasersthacenstabmbes fowospteifipnsgotthehbakesst ati on and
a packet nunber notified of. 10 For the nethod of the request, it is
possi bl e t osteirploay 28 2retrbbase sehdthgnt Bé 2r deuresiin Jdiatecthyt t poihé sel ect ed
base station through an uplink or a nmethod of notifying the sel ected base
station of t(B82lequesid thecaiobad atsta thiaze X3 atissuastaseeegeest, folr ough t he
15 network between the base stations. The reason for it is that an uplink
and & downl trknewtiisisiitordidf dritentpadkest am dleouse Yeckedi bgsquataties bet ween
the nobile station and each base station and that while the maxi num
recei vi ng quaBifly .i A \speaiefii ¢ medungid pifetbbsnt ¢qike betaweibe a method
of requesting the base station by sending a base station
number for specifying the base station and a packet number
notified of.
10 : For the method of the request, it is possible to
employ a method of sending the request directly to the
selected base station through an uplink or a method of
notifying the selected base station of the request
received at a base station not selected, through the
15 network between the base stations. The reason for it is
that an uplink and a downlink exhibit different
instantaneous receiving qualities between the mncbile
station and each base station and that while the maximum
receiving quality is ylelded through the downlink between
20 the selected base station and the mobile station, the
maximum receiving quality can be yielded through the
uplink between another base station and the mobile
station.
Then the base station receiving the request (the
25 base station 202 herein) transmits the packel to the

mobile station 231 (5328} . At this time, the base station
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20 the selected base station and the nobile station, the maxinmmreceiving
quality can be yielded through the wuplink between another base station and
the nobile station. Then the base station receiving the request fﬁ q§§
base station 202 herein) transmts the packet to the nobile statlg '53 v
(5328). At this time, the base station 97 21 OFT 2305 FP02- 004300 J8A P
notify the nobile station 231 of the storage of two or nore packets
addressed to the nobile station 231. The nobile station 231 perforns the
error detection process of the received packet (S329) . Wien no error is 5
detected, the nobile station 231 notifies the base station 202 in the packet
copyi ng and2f?afiaifi BOrbBLy $her il strlikdom 28hneht toe akerede of the
packet (5330 and 5331). This notification may be perforned directly to the
base statibnWo20p Beréehraahtshadpassssedatporngimobphenshateprof3lo is
detected, the nobile station 231 selects a base station wth a maximm
i nst ant aneous or Thadugvkkagtaeben ¥y peqisinnsy the engerpdehect5382) and
notifies the base station of a repeat request for retransmssion of the
packet (53B8pcess Wiehhehsebad&est peicket2023RFer-callben hecerves &s repeat
request fromthe nobile station 231, it retransmts the packet corresponding
to the uni gdetrghbdr (B8IPbERIstatdnn 8333)otifhieRcBmsicesbatFPy. 20, when
a tinmeout occurs at
202 in the packet copying and transmissible state of an
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 (S332) and notifies the base station
of a repeat request for retransmission of the packet
(S333).
15 When the base station 202 thereafter receives a
repeat request from the mobile station 231, it retransmits
the packet corresponding to the unique number (S333, $334,
and S335).
In the example of Fig. 20, when a timeocut occurs at
20 the deletion timer started at $322X, the base station 202
deletes the stored packet corresponding to the timer
(S336X and S337). The base station 212 also deletes the
stored packet corresponding to the timer when a timeout
occurs at the delefion timer started at $324X (S336Y and
25 $338).

Since the processing of Fig. 20 as described above

o8



20 the deletion tiner started at 5322X, the base station 202 deletes the
stored packet corresponding to the timer (5336K and S337) . The 1bggelj§f ation
212 al so deletes the stored packet corresponding to the tinmer mhen a timeout
occurs at the deletion tiner started at S324X (S336Y and 25 53%8)2-8i0dce Ghe
processing of Fig. 20 as described above 98 2 1 OCT 2005 FP02-0043-00
obvi ates the need for deletion notification (S336 in Fig. 18) , it can
suppress increase of the traffic in the network between the base stations
due to control packets for the deletion notification. Since the
acknow edgreiriates e inged bt Helpadkat neEomiché owbilF836t nilha (5331 in
Fig. 20) is not always necessary, the traffic volume can be further
reduced. ThEBi ridoURNVERRT ©F S tie hil %8 PSntheterafiic Ringthed¢vasksumed to be
set at a time conceivably enough to accept of the repeat request for
retransm spebivesnt e naspaietionacdeemaldgntine prekehs Eabodiaent
described the cases of one base station transmtting the packet (Fig. 18
and Fig. 20Jeleuiont rniatbfkseapberi bl eSiocenptbg aackoefigdamendn avhierein the
base station 202 and the base 15 station 212 both transmt identical packets
if Pnterfeaepceabrod hhelpkeket from sbesnepiiecdmt brn i S 3XeinrBeei vi ng
qual ity can be enhanced by the diversity reception at the nobile station
recei ving t4@) i dennptaklvpaskatesdysanimotioe horéfbgseaodiats oren Téi s exanpl e
w |
further reduced. The timeout value of the deletion timer
in Fig. 20 is assumed to be set at a time conceivably enough
to accept of the repeat request for retransmission of the
10 packet.
Incidentally, the present embodiment described the
cases of one base station transmitting the packet (Fig.
18 and Fig. 20), but it is alsc possible to employ a
configuration wherein the base station 202 and the base
15 station 212 both transmit identical packets if
interference or the like is not so significant or if the
receiving quality can be enhanced by the diversity
reception at the mobile station receiving the identical
packets from two or more base stations. This example will
20 be specifically described below referring to Fig. 21.
The base station 202 adds a unigue number teo 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 (5341 and 35342

in Fig. 21). Then the base station 202 deiivers lLhe packet
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20 be specifically described belowreferring to Fig. 21. The base station
202 adds a unique nunber to the packet coming fromthe network 17 1auds)jghe
CRC code or the like for the error detection of the received packet at the
nobi | e station, thereafter stores the packet, and makes 25 a copi bt~ 44fe3-00
packet ‘i ncludi ng the nunber (5341 and 5342 in Fig. 21) . Then the base
station 202 delivers the packet 99 2 1 OCT 2005 FP02-0043-00 copy to the
base station 212 in the packet copy transm ssible state ($343), and the base
station 212 stores the delivered packet (S344). Next, each of the base
station 202cepd the bhRe Isaseatsbat2en nélifies thbenobirkest acPpl of the
presence of the stored packet (S345) If the nobile station is in a packet
recei vabl e Eranaiisgdbdet i sFabei df Ht3)S348ndarthepebaapt vdatinfen2édch of the
base station 202 and the base station 212 transmits the stored packet to the
mobi |l e 10 staresnths34eLl L vEredhabitkett 4688A4)231 perforns the error
detection process ($347) for the received packets. At this tine, the nobile
station can al so Nexter meche @f vehei bpse exlepiion 8P2i dat it paskrets sent
fromtwo or nore base 15 stations. A nethod of the diversity reception can be
sel ebt ed frohraipnr 2l 2mephadiss ddfilfitngl ¢ ot talr &f tishe gprefencecei ved
identical packets bit by bit as they are, a second nethod of conbining the
recei ved paeketlevwtigrradadyet eteddel- pdfetdcopopdde sEdtponer st on
interference power _ : .

a packet receivable state, the notification at S345 can

be omitfted. Then each of the base station 202 and the base
station 212 transmits the stored packet to the mobile
10 station (S34¢€).

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 identical bits
of the received identical packets bit by bit as they are,
a2 second method of combining the received packets weighted
by received powers or received power to interference power

20 ratios bit by bit, and a third method of selecting a packet
with no error detected out of packets after the error
detection. When no error is detected, the mobile station
231 sends an acknowledgment of arrival of the packet to
the base station 202 1in the packet copying and

25 transmissible state (5348 and 5349).

Receiving the arrival acknowledgment, the Dbase
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20 ratios bit by bit, and a third nethod of selecting a packet wth no error
detected out of packets after the error detection. Wien no error 3 50(7 200?1
detected, the nobile station 231 sends an acknow edgnent of arrival of the
packet to the base station 202 in the packet copying and 25 tEFEREN0Hi3HI0&
state (S348 and 5349). Receiving the arrival acknow edgnent, the base 100 2 1
OCT 1005 FP02-0043-00 station 202 del etes the stored packet corresponding to
the uni que nunmber (5351 and 5355) . The base station 202 also notifies the
base station 212 in the packet copy transm ssible state of the nunber of the
packet (S3>HjatboReiHl dengtelsetheotsfored ipmtkdtheohaespaiatingnt2ltzheel et es
the stored packet copy according to the notification (5356). It is possible
to omt thembqiéimaben B35BFhd IiS3ite sfhtebueppsbysidhe2@? oaxks@nt i oned
met hod using the tinmer as shown in Fig. 20. 10 when an error is detected at
S348 on thewothEiebandhe tihesevbstatstati dh2seims the epgeatkeequespy f or
retransm ssion of the packet to either the base station 202 or the base
station 212 f&35A)ssiblehethaseodt dhicomumd@d rodcaince padiestr efERi4y equest, the
base station 202 15 redelivers the retransmtting packet to the base station
20 292, or Retefvesgt biee haskel Siadtbon2lfhefbébe stuabeonoill eleteésansnitting
packet (5352). Then each of the base station 202 and the base station 212
retransm t sthdnestored packet copy according to the notification
(S356) . It is possible to omit the notification at S354
if the system employs the aforementioned method using the
timer as shown in Fig. 20.
10 When an error is detected at 5348 on the cther hand,
the mobile station sends a repeat request for
retransmissicn of the packet to either the base station
202 or the base station 212 (5350). If the base station
202 receives the repeat request, the base station 202
15 redelivers the retransmitting packet to the base station
212, or notifies the base station 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

a site C in Fig. 15 and gains a large time—average received
power or time-average received power to interference
power ratio in addition, e.g., in the case of ¥, =1, ¥
» =1, and ¥3= 1, the basc station 202 similarly delivers
25 a copy of a packet arfiving at the base station 202 to the

base station 212 and the base station 222.
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request ed packet (5353). Further, when the nobile station 231 noves to near
asite Cin Fig. 15 and gains a Iarge ti me-average received POVET 1 9@”00

ti me-average received power to interference power ratio in addition,

inthe case of ~P1 = 1, \r 2 =1, and 1117= 1, the base stati oﬁP@@ZOO43 -00
simlarly delivers 25 a copy of a packet arrivi ng at the base station 202 to
the base station 212 and the base station 222. 101 2 1 OCT 2005
FP02-0043-00 The following will describe the operation of the base stations
and the nobile station in a variety of events of transition froma certain
state to anot her Erat &oddowdmamivill FilgscribBe Shedprpaadrigqn ioh bheEvent A
The event Ais defined so that at the nobile station a transition occurs
fromthe aflbrefesiidohens Bpd thetipvlii hg stsrtien tio eheBEeiepirvenhy state and
the nobile station 231 requests the base station in the packet transm ssible
10 state (t0& krensasdost ditam dfcavtail ssamekdoa ancdisin ivetenes the
packet copying and transm ssible state and requests the base station in the
idle state,shewhyiha¥iigg lUdFned to W =1, to nake a transition into the
packet copy transnissible state (cf. Fig. 14A and Fig. 14B). 15 The event A
wi | | Sbe specifi cBebygrdeddrorhef Felow Mith reference to Fig. 22 on the
assunption that the base station 202 is the base station naking the
transition from ¥he geeket? dsadshiserdbse Srak &b fhe roeipackerttopyi ng and

a transition occurs from the aforementioned Eq (1) holding
state to the Eq (2) holding state and the mobile station
231 requests the base station in the packet transmissible

10 state (the i-th base stationof W;=1) tomake a transition
into the packet copying and transmissible state and
requests the base station in the idle state, newly having
turned to ¥y =1, tomake a transition into t_he packet copy
transmissible state (cf. Fig. 14A and Fig. 14B).

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

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

When the mobile station 231 moves from the Eq (1)
holding state into the Egq (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 a base station
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transm ssi bl e state and the base station 212 is the base 20 stati on nmaking
the transition fromthe idle state into the packet copy transm g5i BTel(gt at e.
When the nobile station 231 noves fromthe Eq (1) holding state into the Eq
(2) holding state, the nobile station 231 sends a request for &FLPaY&%IGW
into the 25 packet copying and transm ssible state to the base station 202
and notifies the base station 202 of a base station 102 2 1 OCT 2005

FP02- 0043- 00 nunber for specifying the base station 212 newy having turned
toilr. =1 (5361 and 3362 in Fig. 22). Receiving the notification, the base
station 20Munieerie5es sRechiyans: sficoR ez stetnkke AlZ reglYilbavingo 5 the
packet copy transm ssible state (5363), nakes a copy of a packet addressed to
t he nobil e teomednte3¥: stdretb3al ahdt SpeRNLn( $3&4) 22)and del i vers the
packet copy to the base station 212 (S366). Then the base station 202 nakes
a transition intReerlpaeetheomatricf iagrt iemnshissipblse st tsian e2¢3367). In
response to the transition request fromthe base station 202, the base
station 212e@kesta thanbpseoftifion 2HE dackake dpytranmbiieri breost at e
(S365). The base station 212 stores the packet copy delivered (5368). This
15 pérnits ﬁhﬁeRﬁ@%ﬁ%t%@?bhtqgmsmbsﬁéblﬁn@ﬁﬁ?eth§3ﬁéékeFaE©Sya ¢PBYantly even
if the base station 212 receives a request for retransm ssion of the packet.
Then a packef arpavkay efdrespedr Lot thisemoldd e station 231, stored

at that point (S8364), and delivers the packet copy to the

base station 212 (S366). Then the base sltalion 202 makes

a transition into the packet copying and transmissible
10 state (S367).

In response to the transition request from the base
station 202, the base station 212 makes a transition into
the packet copy transmissible state (5365). The base
station 212 stores the packet copy‘delive;ed (S368) . This

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

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

20 packet copy 1s delivered to the base station 212, as
described above.
{5) Description of Event B

The event B is defined so that at the mobile station

a transition occurs from the Eq (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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station 202 is copied by the base station 202 and the 20 packet Copy i's
delivered to the base station 212, as described above. (5) Description of
Event B The event B is defined so that at the nobile station a rlatli {lon
occurs fromthe Eq (2) holding state.to the 25 Eq (1) hol di ng dtlftZe- Qhet-€00
the base station in the packet copy transm ssible state has turned to 11ri =
0 and only the 103 2 1 OCI 2005 FP02-0043-00 base station in the packet
copying and transm ssible state stays in the state of W.; = 1 (the other
base stations with T; = 0) and that the nobile station 231 requests the base
station in bhesepatkeionadpythg padketansyybsg Blnel sranenticsibimketater ansi tion
into the packet transm ssible state and requests the base station in the
packet copystagasihsshdlstatsd atfe W p =nhketlee ottt biaer sBh@ibhe wilkhR state
(cf. Fig. 14A and Fig. 14B). The event B will be specifically described
bel ow 10 Wl h=r éf earficehdp h@ mald n St iass U requidzats the base station
202 is the base station nmaking the transition from the packet copying and
transm ssi beéastiatne innthet hbecpatkebpytiingnsnissibhemnstatiblandtthe base station
212 is the base station nmaking the transition fromthe packet copy 15
tran$m ssi blrekst aterami btibve inte StapeckWfienrehsmislsibd estfititenagd1 noves
fromthe Eq (2) holding state into the Eq (1) holding state, the nobile
station 231rsengstx tkhegleste fstr b dr ansihe padksttocbhg transmissible
state to make a transition into the idle state (cf. Fig.
14A and Fig. 14B}).
The event B will be specifically described below
10 Wwith reference to Fig. 23 on the assumption that the base
station 202 is the base station making the transition from
the packet copying and transmissible state into the packet
transmissible state and the base station 212 is the base
station making the transition from the packet copy
15 transmissible state into the idle state.
When the mobile station 231 moves from the Eg (2)
holding state into the Eq (1) holding state, the mobile
station 231 sends a request for a transition into the
packet transmissible state to the base station 202 and
20 notifies the base station 202 of a base station number for
specifying the base station 212 with W; =0, i.e., the base
station to make a transition into the idle state (S371 and
$372 in Fig. 23). Since the two base stations are handling
packets addressed to the mobile station, it is also
25 possible to employ a method of sending the request to the

base station 212. This method can be implemented in such
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packet transm ssible state to the base station 202 and 20 notifies the base
station 202 of a base station nunber for specifying the base station 212
with j =0, i.e., the base station to make a transition into the 1é&I0ETdilte
(3371 and S372 in Fig. 23) . Since the two base stations are handlin

packets addressed to the nobile station, it is also 25 possi bl ea]f%&eﬁig@%/_go
nmet hod of sending the request to the base station 21.2. This nmethod can be

i npl enented in such 7.04 2 1 OC T 2005 FP02-0043-00 a manner that the nobile
station sends the request for the transition into the idle state to the base
station 212 and notifies the base station 212 of the nunber of the base
station (bald"3RRET d@pHhg Blog’&a@ EhettrRnd RSt AR RS S IRk ke

transm ssible state. The present enbodinent will be further described

assuni ng t heTRBPMErORetREA. thﬁek%}%iwq%éong%?fk?%%%isoﬁﬁt%% Zefs @06t at i on 202
sends a request for a transition into the idle state to the ba%e station 212
(5373) and hakeé£18st FARsPFSH STRBIOR 2 the® hakthkRt PHFRRENPEsEBrePEsS e (S374) .
The base station 212 makes a transition into the idle , state and del etes the
packet stor882£33P5iPaFReSPALECR st ) 0P PBESdRS YRR TEF R MR 86pyi ng
operation of a acket arriving thereafter and does not performthe 15

del i very ofpﬁﬁgegoﬁyapﬁgﬁééﬁkﬁé*éﬁﬁﬂﬁbr BhecPiegensnemberipent wayl

Description of Event C The event Cis defined so that at the nobile station
be further described assuming the former method.

Receliving the notification, the base station 202
sends a request for a transition into the idle state to
the base station 212 {S373) and makes a transition into

10 the packet transmissible state ($374).

The base station 212 makes a transition into the idle
state and deletes the packet stored (S375). The base
station 202 does not perform the copying operation 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

i . The event C is defined so that at the mobile station
a transition occurs from the Eq (2) holding state to the
20 Eg (1) holding state to yield ¥y = 0 for the base station
in the packet copying and transmissible state and ¥y =1
for the base station in the packet copy transmissible
state and that the mobile station 231 requests the base
station in the packet copying and transmissible state to
25 make a transition into the idle state and requests the base

station in the packet copy transmissible state to make a



a transition occurs fromthe Eq (2) holding state to the 20 Eq (1) hol ding
state to yield W = 0 for the base station in the packet copying andCT 200
transm ssible state and W.= 1 for the base station in the packet co g
transm ssible state and that the nobile station 231 requestsiﬂﬁ?Q%%i 43-00
station in the packet copying and transm ssible state to 25 nmake a transition
into the idle state and requests the base station in the packet copy

transm ssible state to make a 105 2 1 OCT 2005 FP02-0043-00 transition into

t he packet transm ssible state. The event C will be specifically described
bel ow wi t htrapeiddcd tid i FhoParkehet RABERPESIR IENSL3ATFe base station 202
is the base station making the transition from?5 the packet copying and
transm ssi bl e stafBe RVENhE il bl BeafPesAd 1CRd Waste s Btk DT2OPs the base
station makin the transition fromthe packet copy transm ssible state into
t he packet WﬁgﬁsﬁP§§¢8P€esF8tE%gvm%ﬁ‘Fhéjﬁbﬁﬁﬁém§ﬁdﬁFbﬁhﬁilthﬁvﬁésﬁron1the Eq
(2) 10 holding state into the Eq (1) holding state, the nobile_ station 231
sends a reqﬁéélglf’@rzf’ﬁel% tatsPepens Fat bormaking &he franca tire HaS® station
202 and notifies the base station 202 of the _base station nunber for

specidfyi ng the Ppsketscapvéndoanck brapraisgdoleagsptroAntat bhehedpgcket 15
transm ssible state (5381 and 5382 in Fig. 24). Receiving_the notification,
the base st &tRés 2bd thekase Feyueer dbf ithéher Raset FbatiARomekéngacket

transm ssible state to the base station 212. Since the,
the transition from the packet copy transmissible state

into the packet transmissible state.

When the mobile station 231 moves from the Eq (2)
10 holding state into the Eg (1) holding state, the mobile
station 231 sends a request for the transition into the
idle state to the base station 202 and notifies the base
station 202 of the base station number for specifying the
base station 212 to make the transition into the packet

15 transmissible state (S381 and $382 in Fig. 24).
Receiving the notification, the base station 202
sends a reéuest for the transition into the packet
{ transmissible state to the base station 212. Since the
base station for addihg‘the unique number is switched over
20 to another, the base station 202 further notifies the base
station 212 of a number of a packet currently stored (a
packet without an acknowledgment of arrival) and the
latest unique number to be added to the packet (S383a),
as expressly described in the first embodiment. Since the
25 base station 212 also stores packets at the time of

occurrence of this event, it 1is also feasible to employ
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base station for adding the unique nunber is switched over 20 to qo@mnxj t he
base station 202 further notifies the base station 212 of a nunbér

packet currently stored (a packet w thout an acknow edgnent Oféﬁ%'.%ﬁi% agg
the Ilatest unique nunber to be added to the packet (S383a), a %‘r %S/
described in the first enbodi ment. Since the 25 base station 212 also stores
packets at the tinme of occurrence of this event, it is also feasible to
enploy 106 2 1 OCT 2005 FP02-0043-00 a nethod of referring to the base

station 212 and , transnitting only a different packet between those stored
at the two PafF'diofi €83 lf)l.ry‘}l'h&oef bie, rlé?%)ﬂerSt%%d%%@BSénGr S383b is

carried o S Thenihe bage SUALen. 20 Liapsl Uqte Ao Lhe dley state and
sLat e recelyes 8 packel addresscd Lo S i e shal on 231, it perform (he
deseribed | 0. Real 8589% 13, SEpLCn, £(2) Operation of - mbil e station and base
[plogihe packel uigneissible, stats acording Lo he Lransli on eauest {rom

defined so that at the nobile station , a transiti occyrs fromthe Eq (1)
hol di ng st a§£a{:8 U dquqet(% g e BeE &ﬁd,(skgg)ex%%,tg‘én}aé§§ station
new y

station 202 in the idle state receives a packet addressed
to the mobile station 231, it performs the control to
transfer the packet to the base station 212 as it is, as
10 described in the foregoing section " {2) Operation of
mobile station and base stations in idle state."

On the other hand, the base station 212 transitions
into the packet transmissible state according to the
transition request from the base station 202 (S385).

15 (7) Description of Event D

The event D is defined so that at the mobile station
a transition occurs from the Eq (1) holding state to the
Eq (2) holding state and, for example, a base station newly
having turned into W; = 1 gives a maximum time-average

20 received power or time-average received power to
interference power ratio whereby the mobile station 231
requests the base station in the packet transmissible
state (the i-th base station with ¥; = 1 heretofore) to
make a transition into the packet copy transmissible state

25 and also requests the base station in the i1dle state, newly

having turned into ¥; = 1, to make a transition into the
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having turned into IF1 = 1 gives a maxi numtinme-average 20 recei ved paower or

ti me-average received power to interference power ratio whereby thé Wbl e

station 231 requests the base station in the packet transm ssi S
LSRN

(the i-th base station with ; = 1 heretofore) to nmake a transitl
packet copy transm ssible state 25 and al so requests the base station in the
idle state, newwy having turned into 1F; =1, to make a transition into the

107 2 1 OCT 7005 FP02-0043-00 packet copying and transm ssible state. The
event Dwll be specifical I%\descri bed bel ?W with reference to Fig. 25 on

t he assunpt PBR*EhaCoRyd Badd StEATIR19D2P1E Fhaétase station making the
transition from5_the packet transm ssible state_into the packet_ copy .
transmissi bl e statB®afd e hase! 5tBei sReS1Z Icd line I 18eAt PBAOMaki ng t he
transition fromthe idle state into the _packet copyi n% , »and transm ssibl e
state. WienWih8 RBBEFENSEatP ol 3312 sl 4mSURe BOT that1§hgoPasRy state
into the Eq gZ)C_hoI gi ng, Stg@i the nobile station 231 sends a request for
the transitPbRCiRFo?Phets QFSEO?)V‘H%?\é‘?ﬁ}@sri%lt@esfzéﬁﬁstlélpﬁefﬁ%‘e station
202 _and no%ifies t]rge base station 202 of a basg stﬂtgion n mr%[er for
specPfying FHE HRAEFE atiT@NMISL ki fFatfe 1BLPr kT t PR NCH oCPR¥ packet
copying and _transm ssihle  state (S391 and S392 in Fig. 25), Receiving the
b i cat | OREORRE LSRar It SEAGT 365 CO6BeSE PEaGESn PO7 tALERFaHSPEI on | nto

the packet ggg¥llg% making the transition from the idle state into the
packet copying,and transmissible state.

When the mobile station 231 moves from the Egq (1)

10 holding state into the Eq (2) holding state, the mobile
station 231 sends a request for the transition into the
packet copy transmissible state to the base station 202
and notifies the base station 202 of a base station number
for specifying the base station newly making the

15 transition into the packet copying and transmissible
state (S391 and $392 in Fig. 25).

Receiving the notification, the base station 202
sends a request for the transition into the packet copying
and transmissible state to the base station 212. Since

20 the base station for adding the unique number is switched
over to another, the base station 202 further notifies the
base station 212 of a number of a packet currently stored
at the base station 202 (a packet without an
acknowledgment of arrival) and the latest unigque number

25 to be added to the packet (S393), as expressly described

in the first embodiment. This is because the base station
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and transm ssible state to the base station 212. Since 20 the basgqs@@ﬁmgp

for addi ng
202 further
stored at

t he uni que nunber is switched over to another, the base station
notifies the base station 212 of a nunber of a packet currentl

the base station 202 (a packet w thout an acknow ed

arrival) and the | atest unique nunber 25 to be added to the packet (5393),
expressly described in the first enbodinent. This is because the base
station 108 FP02-0043-00 212 nmakes a transition fromthe idle state w thout
any packet addressed to the nobile station. Then the base
station 2022 hkakexskes tar 4ransildd amisorhehpackld scade Withasw sEpbReest at e
(5394). 5 Based on the notification of these, the base station 212 nmakes a

storage of

transition

phtanyheapkeketddspasrag Adther BABALesEEREIONAt eTHAB Sheres the

packet sent fromthe base station 202 (5395) . Then the base station 212
performs sueAseodtabloasZfé makesaacbpyneftiopaskép Kbl pacBesr £PRivng at the

base station 212 and deliver the packet

copy to the base station 202. (8)

JFRAA-Q43-0

as -

Descri pti ontsangpéasiblrhetatent ($3%94) defined so that at the nobile station
Eq (2) holds and, for exanple, the base station with the 15 maxi num

ti meSaver age receBeddpondneonotifdcardioagelrideessedpohese dtahienf erence

power ratio_is changed over to another whereby the nobile station 231
request s thélZpdekas atd oRrpRSLAA OfackBECCOBYE nPasie t r APNILES bBdst at e
make a transition into_the packet copy transm ssible

10

15

20

25

transmissible state and stores the packel: sent from the
base station 202 (s385). Then the base station 212
performs such control as to make a copy of a packet newly
arriving at the base station 212 and deliver the packet
copy to Lhe base station 202.
(8) Description of Event E

The event E is defined so that at the mobile station
Eq (2) holds and, for example, the base station with the
maximum time-average received power or time-average
received power to interference power ratio is changed over
to another whereby the mobile station 231 requests the
base station in the packet copying and transmissible state
to make a transition into the packet copy transmissible
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
station 202 is the base station making the transition from

the packet copying and transmissible state into the packet

109
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20 state and requests the base station in the packet copy transm ssible
state to nake a transition into the packet copying and transm ssipll gese e.
The event E will be specifically described below wth reference to Fig. 26
on the assunption that the base 25 station 202 is the base staIEQﬂ??&é%?ﬁPo
the transition fromthe packet copying and transm ssible state into the
packet 109 2 1 OC T 2005 FP02-0043-00 copy transm ssible state and the base
station 212 is the base station making the transition fromthe packet copy
transm ssible state into the packet copying and transm ssible state. 5 Wen
the base st@PP¥ntHRRAN AELRAR ThAtE fEarbfageser 8Eait¥8 Bdver Softhe
tinme-average received power to interference power ratio is changed over from
the base sPatfofl2b2opolifdnFaddsitRamon B HRM obt I R2Skati 6RPY231 sends
a request for the transition into the packet copy. 10 transnissible state to
the base stBfRBAM2E81RAE a FeytRst 1nter tHe t rBASKELon GARW The PHEket
copying and transm ssible state to the base station 212 (S401 and S402 in
Fig. 26). Retenrgmagsikéenstiatiecati on, the base station 202 15 makes the
transition into the packet copy transmssible state (5404). Since the base
stat Pon for addi n§rehdhmibpRe Shafdan Ha tohEhgame iRt ot o2 ieF29Che base
station 202 notifies the base station 212 of a nunber of a packet currently
stored (a pReReLVRAt h&Gedn RKKknowBEGAERF2GR received power to

interference power ratio is changed over from the base
station 202 to the base station 212, the mobile station
231 sends a request for the transition into the packet copy
10 transmissible state to the base station 202 and a request
for the transition into the packet copying and
transmissible state to the base station 212 (S401 and $402

in Fig. 26).
Receiving the notification, the base station 202
15 makes the transition into the packet copy transmissible
state (S404). Since the base station for adding the unigue
number is changed over to another, the base station 202
notifies the base station 212 of a number of a packet
currently stored (a packet without an acknowledgment of
20 arrival) and the latest unigue number to be added to the
packet, as exXpressly described in the first embodiment.
Since the base station 212 also stores packets, it is also
implemented by such a method that the base station 202
refers to the base station 212 and Ltransmits only a
25 different packet between those stored at the two base

stations (S403). The packels stored at the base station
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20 arrival) and the | atest unique nunber to be added to the packet, as -
expressly described in the first enbodiment. Since the base stdtli ®67 @R al so
stores packets, it is also inplenmented by such a nethod that the base
station 202 refers to the base station 212 and transmits only &P28-di0éBerliént
packet between those stored at the two base stations (5403). The packets
stored at the base station 110 21 OCT 2005 FP02-0043-00 202 are continuously
stored as they are, but in the case of the deleting nmethod based on the
tinmeout, the deletion timer is started at this point for all the packets
stored. Bas2@2omreheombinbpgativoatokethesetheleabasebytainobhe 242 nakes the
transition into the packet copying and transm ssible state (5405). Then the
base stationf 2lPe deelrdtoime maidtod detsesl onasheotmkeus, copy dfletpacket newl y
arriving at the base station 212 and deliver the packet copy to the base
station 202timgd S rsdexnttesd @i tHienbothbeinr ad ldéberpoeletdateoisd. confi gured
to store packets at respective base stations and transmt packets from one
or nore base statBansdtan the nobbflieastian ofi iadmuttherbassissmbionhe |ine
control station for delivery of packets separately fromthe base 15
statbons, thb2t mafkfeasc Viok uteacesnd tien efinted tive tprcket workyiamwd amd
transm ssion delay tine of packet can be shorter, so as to increase the
t hr oughput anadnemhasdébliehetager f G4nce ofhehetbrt basesytadmor FOL2t h
Enbodi ment |
performs such control as to make a copy of a packet newly
arriving at the base station 212 and deliver the packet
copy to the base station 202.
10 Since the third embodiment as described above is
configured to store packets at respective base stations
and transmit packets from one or more base stations to the
mobile station without provision of the line control
station for delivery of packets separately from the base
15 stations, the traffic volume can be reduced in the network
and the transmission delay time of packet can be shorter,
50 as to increase the throughput and enhance the
performance of the entire system.
[Fourth Embodiment]
20 The following will describe the operation
concerning handover transmission control with reference
to Fig. 27. The configuration of the mobile communication
system is the same as the configuration of Fig. 11 as in
the third embodiment.
25 The mobile station receives broadcast signals,

common pilot signals, or the like transmitted Ffrom a
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20 The followng will describe the operation concerning handovgr
transm ssion control with reference to Fig. 27. The configuratidnUQhﬂm%e

nmobi | e conmuni cati on

systemis the sane a- the configuration of Fig. 11 as

in the third enbodiment. 25 The mobile station receives broadcdst®itH =20

common pil ot signals,

FPO2- 0043-00 plurality of base stations to determ ne tine-average
qualities (e.g., propagation |osses herein) between the nobile station and
the base stations. Then the nobile station notifies the base station in the
packet 5 cdpyuryl bl tfanbabssi vzt bems e oo dgfernéngniigues mandeege of the
time-average receiving qualities thus determned. Based on the plu
ti me- aver agee¢etBingnguadudiias eset Hus Moddadit bPh RS Siegsehe¥athdbn in the

packet

or the like transmtted froma 111 21 OCT 2005

recei vi ng

rality of

copying and transm ssible state instructs each of the base 10

stations i PetHeepackbe Bepyler afatios Bing dtha Sase perdbieonsir ahRafission in
packet units. Each base station transmts a new packet according to the

i nstructi orfshe Wed 1g sttedrian soitdd lies Ehguestedtamign tifethaskagkati on
receiving the repeat request fromthe nobile station 15 retransmt
pack2t. Thecomgirdandisanynihellbamiiesitonadd phekeriqupinemes, carri ed
out specifically as follows at the base station to add the unique
The base st@f itd¥e ttd ahhve R e RRl itdetuzhl BLueat dausidggrmired-on Eq (3)

bel ow,

10

20

25

Based on the plurality of time-average receiving
gualities thus notified of, the base station in the packet
copyving and transmissible state instructs each of the base
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 1is requested, only the base station
receiving the repeat request from the mobile station
retransmits the packet.

The instructions for the transmission in packet
ﬁnits are carried out specifically as follows at the base
station to add the unique number. The base station to add
the unique number calculates S;(j) based on Egq (3} below,
using the plurality of time—-average propagation losses
and adds an "identifier for instructions of transmission”
to each base station in the ascending order of the base
stations from the smallest S;{j) for the packets sent to
its own station. When there are ftwo base stations with
the same S;(j), the base station to add the unique number

adds the "identifier for instructions of transmission™ to

112

s the

nunber .



20 using the plurality of tinme-average propagation | osses and adds an
"identifier for instructions of transm ssion" to each base st?tqﬂﬂ]mﬂ t he
ascendi ng order of the base stations fromthe smallest 5;(j) g% Ehﬁ Hg ﬁéts
sent to its own station. When there are two base stations with"38 8%¢a

Si (j) , the base station to add the uni que nunber adds the "identifier for
instructions of transmssion” to 112 21 90 Mb F202-0043-00 the base station
with a smaller tine-average propagation | oss. The propagation loss in Eq (3)
bel ow can be rigiaced by ei r of a_desired S|Qpal to interference pomer
ratio (CI $e & a\Fe‘cP%l‘b’rfg} & Smnaﬂrtl&rf ErBRCEVSORSS PIOPG 43 g |

desired signal to ﬂOls omer ratjo and a recelved si_gnal to n0|se
power rati otQBAR) TRGHRTHPAYRLEAR llnn fckt) RgirecraRE vieRj afRd ity. [Eq.
3] (3) 10 In the equation, i represents a nunber of each base station and |j
the number B edéa%g fr 8cdrvégegi tL9nah touPdHiF BT eace ROVRE Sadikt e, the
followng wll describe the operation carried out after an update of the

ti me- aver ag€-iRs ﬁrﬁ%‘&@éﬁ’?@nﬂ-%@%éstq AN eSIEEEETIGE RAVER TRt &dRt: t hree
base_ stations % =1-3 g pabl e of transnlttlng ckets to the nobile
stat?on. Lét 9§ l%leéioséﬁﬁﬁ sk PRdtS g Pawer TR @R )y BES® FER916fFd n the

packet copyin gpd transm ssible state, i = 2 and 3 bhase stations in
51éha to nolse power ratio (SNR), which are indexes

indicating the receiving quality.

[Eq. 3]

&G =

] (3)
Zt
10 In the equation, i represents a number of each base
station and j the number of packets received after an
update of L;.
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
base stations (i = 1-3) capable of transmitting packets
to the mobile station. Let us also suppose that i = 1
indicates a base station in the packet copying and
transmissible state, 1 = 2 and 3 base stations in the
20 packet copy transmissible state, and the time-average
propagation losses of the respective stations are as
follows.
The propagation loss between the first base station
(i = 1) and the mobile station: L; =1

25 The propagation loss between the second base station
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the 20 packet copy transm ssible state, and the tine-average propagation

| osses of the respective stations are as follows. The propagation |o0ss
between the first base station (i = 1) and the nobile station: 2L 061 10095 The
propagation | oss between the second base station 113 2 1 OCT 201502—0043—00
FP02-0043-00 (i = 2) and the nobile station: L2 = 2 The propagation I'0ss
between the third base station (i = 3) and the nobile station: L3 = 3 The
first packet after the update of the 5 tinme-average propagation |osses is
assuned to be the K-th packet. Since Si (j) is zero for all the stations at

this point,. the base station t.q add the unique nunber adds the identifiers
so as to tr%ﬁns_m%Ptﬂ%dpggﬁef“OPrlgrﬁ tﬁq'r@tflicf'rbt Lypdsé station with the small est

st et i ons. v ¢ P BEBREITIGHIT A5 FERY e Foernby® HART A hobase
stations opgrate,so a trapsmt acket ~with an identifier of "1" but to
store a pac t=vm?’)(ha%a_ Eﬁﬁeﬁ‘f’%flm?r . J(Pn’v&”t hout sending it. Values of
() IS arter theaddytion of e ddenpiiiers e Beabpllony (E8 Y L
52 () and 33 0) 8L 8,8% Lept 582855 SLALL O L A4 1% B BHE -t
packet. Since S;(j) is zero for all the stations at this
point, the base station to add the unique number adds the
identifiers so as to transmit the packet from the first -
base station with the smallest propagation loss. |
10 The identifiers can be of one-bit length. Namely,
instructions with one-bit identifiers can be given by
making the base stations operate so as to i:ransmit a packet
with an identifier of "1" but to store a packet wikth an
identifier of "0," without sending it. Values of S;(Jj)

15 after the addition of the identifiers are as follows.

[Eq. 4]
s)=g  S0=0 s(0)=0

Then the (K+1)th packet is fed. Since at this point
S, (0) and $4{0) are zero, the base station to add the unique
20 number adds the identifiers so as to send the packet from
the second base station with the smaller propagation loss.
Values of S;(j) at this point are as follows.

[Eq. 3]

S,(1)=

53(0) =0

Sz(]) =

on | —
e NN
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20 nunber adds the identifiers so as to send the packet from the second base
station with the smaller propagation | oss. values of SI(J) at tgbggpqmgt are
as follows. [Egq. 51 S, (() =6 Sz ()) =2530) =0 114 2 001

FP02-0043-00 5 10 15 20 25 At a time of input of “the (K+2) th pHERE 00RO
S:, (O is zero and mninum and thus the base station to add the unique
nunber adds the identifiers so as to send the packet fromthe third base
station. Values of Si (j) at this point are as follows. [Eq. 6] S, (1) =6
S,(,)=6 53 (1 6 As described above, the base station to add the uni que
nunber nakes a cdydy aotiamm ¢ApinpphcketthendKedabhepackns, i dehyiFi €9) of
permtting transm ssion of the packet, for a certain base station, based on
Eq (3) aboviess Zdero deld verymofn,t Iat@dpabnét tbepyaseEi gte¥opresada i
calculation results of Eq (3) and the identifier states for the (Kt3)th to
(K+10) t h packieyse nivaoeaf adds We didentifi gt gy so2ds tat sehd thewasdfkémput of the

from the third base station. Values of S;(j) at this point
5 are as follows.

(Eq. 6]

5,(1)=

S,(l):-é— 5,(1)=

mlN

3
3
As described above, the base station to add the
unique number makes a copy of an input packet and enables

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

15 As shown in Fig. 27, at the time of input of the
{K+3) th packet thereafter, S;(l) is minimum as described
above, and thus the base station to add the unique number
adds the identifiers so as to send the packet from the
first base station.

20 At the time of input of the (K+4)th packet, S;(2)
and S,(1) are equal, "2/6," and thus the base station to
add the unigque number adds the identifiers so as to send
the packet from the first base station with the smaller
propéqation loss.

25 At the time of input of the (K+5)th packet, S,(1)
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(K+3)th packet thereafter, S1(l) is mninumas described above, and thus the
base station to add the uni que nunber adds the identifiers so ﬁg @Ed t he
packet fromthe. first base station. At the time of input of th % L
packet, S1(2) and S2(1) are equal, "2/6," and thus the base st &FiP8rmC043-4dd
t he uni que nunber adds the identifiers so as to send the packet fromthe
first base station with the snaller propagation |oss. At the tine of input
of the (K+5)th packet, 5z(1) 115 2 1 OC T 1005 FP02-0043-00 is m ninmm and
thus the base station to add the unique nunber adds the identifiers so as to
transmt tHe peickigrunf randt heusetbadbbase s$wdtiioon toatadchdtg n bfué nput of
the (KF6)th packet, S1(3) 5 and S:; (1) are equal, "3/6," and thus the base
station tonuker kﬁeiimitdlm ilarbiey £ aelds shea $ demttifanamsidles nacketansnit t he
packet fromthe first base station with the snaller propagation |oss. At the
time of ingrorofthées¢®eTyt hapackeérti®d(1) 10 is mninmum and thus the base
station to add the unique nunber adds the identifiers so as to transmt the
packet from t he Athithke bakee so it inputAp {t hdet i (ier ©fth market, t Be(FK+8)th
packet S1(4) and SZ(2) are equal, "4/6," and thus the base station to 15
add 3 he uniapsk Sadder radesuis "Bt iaors Wolmshe hasmshiat toe packet from
the first base station with the
add the unique number adds the identifiers so as to
transmit the packet from the first base station with the
smaller propagation loss.
At the time of input of the (K+7)th packet, S;3(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, S5;(4)
and S;(2) are equal, "4/6," and thus the base station to
15 add the unigue number adds the identifiers so as to
transmit the packet from the first base station with the
smaller propagation loss.
At the time of input of the (K+9)th packet, S;(2)
is minimum, and thus the base station to add the unique
20 number adds the identifiers so as to transmit the packet
from the second base station.
At the time of input of the (K+10)th packet, 5,(5)
is minimum, and thus the base station to add the unique
number adds the identifiers so as to transmit the packet
25 from the first base station.

Then each base station transmits only the packet
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smal | er propagation |oss. At the time of input of the (K+9)th packet, S2(2)
is mninmum and thus the base station to add the unique 20 nunber adds the
identifiers so as to transmit the packet fromthe second base $ta{idfls At
the time of input of the (K+10)th packet, S1(5) is mninum angphBus e qq
base station to add the unique nunber adds the identifiers so as to transnlt
the packet 25 fromthe first base station. Then each base station transmts
only the packet 116 2 1 0 C 1005 FP02-0043-00 with the identifier of 1 to
the nobile station. when the tinme-average propagation | osses are updated,

t he base sta{t h ??%n%qgi%@' nqpbeg resq% %tg ét to clear Sj(j) and
in abov

thereafter con executi‘on of procég i'ng. When the

elects a base StArtdn COFi notR fgénsﬁﬁtgé?”éfoé%g‘)%’ﬂg&hf&s 245 e and

:
why an ar bl TPAF 5 Shas %ti%esﬁfat“ ket &7 SHPERE mbiiis BB 45 Exocute

f b k
el | vor e B 9ne <07 Gl Or oS bt a? %C RERA %?%'eggg%é—%reess THach bace

ffﬁébgCefgge %%gégéﬁggrgﬁrlaég émgggceégfg§p155|on based on the
When the mobile station sends a request for
retransmission, the mobile station selects a base station
with the smallest propagation loss at that time and
reguests the selected base station to retransmit the
10 packet. The reason why &n arbitrary base station selected
by the mobkile station can execute retransmission of the
packet 1is that each base station stores a packet copy
delivered.
By the structure and operation as described above,
15 each base station can perform appropriate packet
transmission based on the time-average propagation losses,
without executing the procedure of notification of packet
arrival from the mobile station, and a retransmitting
packet can be instantly transmitted from the base station
20 with the smallest propagation loss at that point, whereby
it becomes feasible to perform quick retransmission while
reducing the interference with other cells or other mdbile
stations.
[Fifth Embodiment]

25 The fifth embodiment of the present invention will

be described below with reference to Figs. 28 to 31. As
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wi t hout executing the procedure of notification of packet arrival

nobil e station, and a retransmtting packet can be instantly tr, nﬁ
fromthe base station 20 with the small est propagation |oss at ttha
whereby it becones feasible to perform quick retransnission whff&2

the interf

erence with other cells or other nobile stations. [Fifth

Enbodi nent] 25 The fifth enbodi ment of the present invention wll

descri bed
FP0O2- 0043-
enbodi nent

below with reference to Figs. 28 to 31. As 117 21 OCT 200
00 shown in Fig. 28, the nobile conmunication systemin.t
showorigy iFden @ /a thspimed Siacomrunize bien sy piem din thhe

stations 1102, 1112, as the aforenentioned nobile communication s

the first

5 idrido gmpefimer ty 1 s7goijas 1 saklep Bintpkd Lisasbasiani bhdl &

communi cable with each other through the network 1. Anobng these, t
confi gur at idon FHfLGel wpbi ¢ € shaseonstaBions t Ad OLame ldd 4-hatasof e nobil e

station 131 in the first enbodinent. The configuration of the base station
10 1102 i s afigrstadntionedh mobi lof conaupase tdroa iSois IR din thee Flinsh

enbodi nent

and X he tramiatingnt (Bbgef 7k yas.7 herapr atlkd bysa eta

1105 for
transferri
transm ssi

10

15

20

25

in that a packet copying unit 1107 for copyin%_a packet
SPES/ P9

delivering a packet cogy to anot her base station and 15

PN PEERE? L ¢ oV hkbt ReFhbasdedt g Pertor magvorkeldat a

on control. The data link |
Anong these, the configuration of the mobile station

1131 is the same asg that of the mobile station 131 in the
first embodiment. The configuration of the base station
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 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
transferring a packet to another base station performing
the data link transmission control. The data 1link
transmission control unit 1103 is different from that in
the first embodiment in that it performs the data link
transmission contrcl comprising the automatic repeat
request control fer transmission/reception of a packet to
or from the mcbile station and transmits to the mobile
station, control base station identification information
for identification of the base station performing the data
link transmission c<¢ontrel, instead of the data link
transmission control information. The base station 1112

has the same strucrure as the base station 110Z.

fromthe

i

Qﬂéﬁpﬁg

be

5
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transm ssion control unit 1103 is different fromthat in the first
enbodi nent in that it perforns the data link transm ssion control conprising
the automatic repeat 20 request control for transnission/recept%gggb%@&
packet to or fromthe nobile station and transmits to the nobi sPatBoRP
control base station identification information for identification of the
base station performng the data |ink transm ssion control, instead of the
data link 25 transm ssion control information. The base station 1112 has the
sanme structure as the base station 17,02. 11.8 "FPQZT 0 O 13-00 The fol | ow ng
will describe th&lopefatlonwing whdl fdgsdr dmbotheenperbstions isuppgose herein
that at the initial stage the radio communication quality is good between
t he nobi |l e Git&th oambedingnd -t heLbis@ st appas¢ 102 redn hehphdied cdrmruni cati on
quality is not good between the nobile station 1131 and the base station
1112, and tinistiahesksbel st aradho 1 c3mmug ijgntapr ninea bl Lyt dise afodei ng
comuni cable only with the base station 1102. The operation in this initial
state wil | detwiesetilsedohidegstadipngl129.ami thisebhasesseatiPon UAD2, the data
link transm ssion control unit 1103 accepts a packet fromthe network 1 at
S41 $n Fi g.t® racio teenmaniciiarnt gaadHtysiien nodnosld drdtwes 0Ghiper f or s
the data link transm ssion control 15 conprising the automatic repeat request
control . Amalhike poihionhéldit anfi ket basgsenissaitderednthdl apd tthuo3 adds
identification information to each packet (342). The
the mobile station 1131 is in an initial state of being
communicable only with the base station 1102. The
operation in this initial state will be described along
10 Fig. 29.
At the base station 1102, the data link transmission
control unit 1103 accepts a packet from the network 1 at
S41 in Fig. 29, and the data link transmission control unit
1103 performs the data link transmission control
15 comprising the automatic repeat request control. At this
point the data link transmission contrel unit 1103 adds
identification information to each packet (542). The
identification information used in the present embodiment
consists of packet 1dentification information for
20 enabling identification of the packet fed into the data
link transmission contrel unit 1103 and control base
station identification information for enabling
identification of the control base station performing the
data link transmission contreol (i.e., the base station
25 performing the addition of identification information).

The data link transmission control unit 1103 adds the CRC
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identification information used in the present enbodi nent consists of packet
identification information for 20 enabling identification of th¢ jpgrkal fed
into the data 1link transm ssion control unit 1103 and control base station
identification information for enabling identification of the EBRAZr8P48a8é
station performng the data link transm ssion control (i.e., the base
station 25 performng the addition of identification information). The data
link transm ssion control unit 1103 adds the CRC 11.9 2 1 OCT 2005
FP02-0043-00 code or the like for the error detection of the received
packet, to adde packdte Ilsitks don Hhpaokamr dat@actien cidding oreqdived the
packet acconpanied by the identification information) in the storage unit
104 (S42), et outtput Sheheppakkbt totehest tdaesnbacéetr eztteer tSie The 10
transmtter/receiver 5 nodul ates the packet into a transmtting signal and
t hereaf t er addinsidn s tlie e tr andihiet t i pgckiegnal achenpghitkhe bage dthati on
antenna 6 to the nobile station 1131 ($43). On the other hand, at the nobile
station 113Herntheficathem intoy¥matéonerinIhectoregeanditdeh®déulStds, t he
signal through the nobile station antenna 32 and feeds the packet obtained
by the denwd atitputtsothkepdakat| imkhe tarssndsiter /cevaictei.t TH84. The
data link 15 transm ssion control unit 1034 perforns the data |ink
transmi ssi diraymniottecdnpeesiveg t he modobatee repeatpacket into a
transmitting signal and thereafter transmits the
transmitting signal through the base station antenna 6 to
the mobile station 1131 (543).
10 On the other hand, at the mobile station 1131, the
transmitter/receiver 33 receives and demodulates the
signal through the mobile station antenna 32 and feeds Lhe
packet obtained by the demodulation to the data 1link
transmission control unit 1034, The data 1link
15 transmission control unit 1034 performs the data link
transmission control comprising the automatic 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 identificaticon information added,
and then transmits a NACK signal to the base station 1102
25 on the basis of the result of the identification ($45).

This results in notifying the data link transmission
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request control and also perforns the error detection using the CRC code
added to the packet, for the input packet (S44). Wen the detec&io&HI@ﬁHIts
in finding an 20 error in the packet, the data |ink transm ssion dobtlr
unit 1034 identifies the number of the packet for a repeat reqlBSE-8R43tRé
base station 1102 as the control base station, based on the identification
informati on added, and then transmts a NACK signal to the base station 1102
25 on the basis of the result of the identification (S45). This results in
notifying the data link transmssion 120 2 1 OCT 2005 FP02-0043-00 contr ol
unit 1103 cfonttrm ) spadt 1ieguesthieorepettamsuiisst divr ok trkaspdcaion Thi s
notification can be inplemented by either one selected fromthe nmethod of
directly notf foiengpaaket bashss ardoonf1igaRionheameblkodmpfl emetritfed fyy t he base 5
station 1102 through another base station, and so on. Then the data |ink
transm ssi aritdmn cale arilecte@Bfdemethemesthofianf hedatput noitgrfafing not an
ACK signal ($47), and retransmts the packet stored (S43). Wien the error
det ecti on rdsultasse sHfaniddmgl hd2 er tbe médhpd tlenpadketingn thee betdwer hand
the data link transmission control unit 1034 identifies the base station
11025 as t hetadonim élL OBakkeretghi ame tihas dh som stthd liothenandi ssatinon Thearf or mat i on
added, and then transmts an ACK signal to the base station 1102 on the
basi s of tHéa elta ldfnk Herdibsmiesiohi canktonl( 848X 117PRi sletesmitrses n
notifying the data 1link transm ssion control unit 1103 of an acknow edgnent
that the input signal is not an ACK signal (S47), and
retransmits the packet stored (543).
When the error detection results in finding no error
10 in the packet on the other hand, the data link transmission.
control unit 1034 identifies the base station 1102 as the
control base station, based on the identification
information added, and then transmits an ACK signal to the
base station 1102 on the basis of the result of the
15 identification {(S46). 7This results in notifying the data
link transmission control unit 1103 of an acknowledgment
of arrival of the packet. Then the data link transmission
control unit 1103 determines that the input signal is ACK
signal (547), and then deletes the packet stored for
20 retransmission (S48).
When movement of the mobile station 1131 leads to
deterioration of the communication quality with the base
station 1102 having been communicaling heretofore with
the mobile station 1131, to the level equivalent to the
25 communication quality with the adjacent base station 1102,

the mobile station 1131 sends to the base station 1102,
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of arrival of the packet. Then the data link transm ssion control unit 1103
determ nes that the input signal is ACK signal (347), and then ?ﬁhﬁﬁ%§ t he
packet stored for 20 retransm ssion (S48). Wen novenent of the it 2803
station 1131 |eads to deterioration of the conmunication quaI|E¥O@|b%4 h%o
base station 1102 havi ng been communicating heretofore with

station 1131, to the level equivalent to the 25 conmunication quality with

t he adj acent base station 1102, the nobile station 1131 sends to the base
station 1102, 121 2 1 OCT 11905 FP02-0043-00 a request for transm ssion of

id i cal Kk h b 02 th 2
(349). ‘a5 "AcseiBEh o (R hr eReR SR eAbOF heRTCK PR EArEEE to the

(550) - ine uats Peaei Oy AT <han thal H bas*‘f’%?ﬁ%% 5 #is%a‘;‘fet%e% ation 1107
packet T hr GUGRCE RECCLFAneHe (BT TR aear oaPed TROPRERRTGr o f;tra%ﬁ RHSASL (S52)
el [vors ¢ hESpaRReE R B Eh %ﬁﬁp@“kﬁéfaerﬁ%s?ﬁ%g%ttam %0 the dat a
he Bata |1 TRSTPaRsrt LOf orf ROH r ot (615 (ST9Tra. EBRL 1t 1Bd SaTa tf' e

?Etepggt ;hleiﬁ J:lngreri‘.rLSSL %Cic(:%%ttr%lt I?J%.ltt rlalrbsjmoté G{:rl‘{e beacseé Vsetraélsor?slldé s,

performs the same processing as at S42, for the packet
(351), transmits the packet through the
transmitter/receiver 5 to the mobile station 1131 (852),

10 makes a copy of the packet at the packet copying unit 1107
{s53), and delivers the packet copy through the
transfer/delivery unit 1105 to the data link transmission
control unit 1113 of the base station 1112 (S54).

Since the data link transmission controel unit 1113

15 is contreolled so as to ocutput the delivered packet to the
transmitter/receiver 15 as it 1is, by the data link
transmission control unit 1103, identical packets are

! transmitted from the base station 1102 and from the basze
station 1112 (§$52).

20 At this step the data link transmission control unit
1113 can determine whether it should output the arriving
packet as it is or perform the data link transmission
control comprising the automatic repeat requesl control
as described above, by detecting whether the arriving

25 packet is accompanied by the identification information.

Specifically, when the data link transmission control
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transm ssion control unit 1103, identical packets are transnittﬁq ép t he
base station 1102 and fromthe base station 1112 (S52). 20 At thi 't t he
data link transm ssion control unit 1113 can determ ne whether it should
output the arriving packet as it is or performthe data Iink tFaHémP843aR°
control conprising the automatic repeat request control as described above,
by detecting whether the arriving 25 packet is acconpani ed by the
identification information. Specifically, when the data |ink transm ssion
control. 122 2 1 OCT 2005 FP0O2-0043-00 unit 1113 detects addition of the

i denti ficaturgt i hi b? naersACES t el dipiRn paeket Fhet  detepdisd kand ami vi ng

packet to the transmtter/ receiver 15 as it is. On the other hand, when the
data |ink timfimrmation torfirolinmmi Faka det sotEpHos | deh @M icaidn
information added to the input packet, it perforns the data |link

transm ssi mcl-e@t\tt@lth@nﬁra@smgtthé/ammrc Yepenti dguestoredhie ol . The

mobil e station 1131 perforns the error detection for the received packet in
t he sane maiher dmrdbsefidredheal @ader drimq IZBNsArEG DR PN TENACK D ACK
signal to the base station 1102 (556 and S57). The base station 1102
detéinlneslM&ﬁrﬂ?LQ¢ﬁ§|¢Qnﬂd%héhﬁlcﬁ§lAﬂKlP$9gFﬂLkﬁnna¢#4®‘a%fébbve
retransmts the packet in the case of NACK (S52), and deletes the stored
packet in ti@whaspasketis NCKPESEPEmNekEe Fi@ttauslsnbpﬁ@ntmsstw

conmmuni cation quality
control comprising the automatic repeat request control.

The mobile statlion 1131 performs the error detection

for the received packet in the same manner as described
10 before (S55} and outputs a NACK or ACK signal to the base

station 1102 (S56 and S557}). The base station 1102

determines whether the input signal 1is ACK (S58),

similarly as above, retransmits the packet in the case of

NACK (S52), and deletes the stored packet in the case of
15 ACK (S59).

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

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

The mobile station 1131 sends a notification of a

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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becones deteriorated between the nmobile station 1131 and

better. The operation 20 carried out upon transm ssion of packets

the base station
1102 and the communication quality with the base station 1112 bgqgqugs](}

froma

plurality of base stations to the nobile station in this transFPP8n00§@a@@
wi || be described along Fig. 30. The nobile station 1131 sends a notification
of a request for changeover of the base station performng the
transm ssion control, to the data Iink transm ssion control unit
base station 1102 123 2 1 OCT 2005 FP02-0043-00 (S61 in Fig. 30) The
notificatiohSearimFdg-baC| nplepemielfiggtépniman @ Spwbed@mWﬁmQﬁterectly
notifying the base station 1102, the nmethod of notifying the base station
1102 t hroughyambther basdhest aetdmd anfl ddrent lasnedddhiibad te grase ousl y.

the data |ink
transm ssi optabhonol 14ai-t theoe Heodisoh refyéyingoithe Sega Sfattiendata |ink

Receiving the request for the change of the base station,

transm ssion control over the nobile station 1131 through the 10

25 data |ink
1103 of the

transf er/ del192rfhaough Brogher bhsehasetsrari and 5ol Rnasas glarww desd st ation
(S62). Further, the systemis set so that a packet fed to the data Iink

tranBni ssi aprevhonsly.unit 1103 after this point is transferred through the
transfer/delivery unit 1105 to the base station 1112 as 15 it is.
when the data |inkecednsnisshen reomay]l fanoBheeebpnes @Iipadietbdss3), the

packet is transferred

Ther ef or e,

station, the data link transmission contrel unit 1103

sends a request for a start of the data link transmission

control over the mobile station 1131 through the
10 transfer/delivery unit 1105 to the base station 1112 as
a new base station (S62). Further, the system is set so

that a packet fed to the data link transmission control

unit 1103 after this point 1is transferred through the

transfer/delivery unit 1105 to the base station 1112 as

15 it is. Therefore, when the data link transmission control

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

to the base station 1112 by the transfer/delivery unit

{ 1105 as it is (se4}.

The data link transmission control unit 1103 of the

20 old base station continues to perform the data link

transmission control only over the packets stored for

retransmission, in much the same manner as the operation

from S52 to S59 in Fig. 29. Namely, for these packets,

the data link transmission control unit 1103 of the old

25 base station continues to perform the retransmission

control before completion of the arrival acknowledgment
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to the base station 1112 by the transfer/delivery unit 1105 as it is (S64):
The data link transm ssion control unit 1103 of the 20 old base qt@ﬂimm
continues to performthe data link transm ssion control only ov%r_ e
packets stored for retransmission, in nuch the sane manner as tHR®opPEtEdTeh
fromb552. to S59 in Fig. 29. Nanely, for these packets, the data l|ink
transm ssion control unit 1103 of the old 25 base station continues to
performthe retransm ssion control before conpletion of the arrival
acknow edgnment 124 2 1 OCT 2905 FP02-0043-00 thereof. In this operation,
i denti cal pakc&etsfarelal s$bhistopesaittitted firdemtims bgseckeéasi aneld2cand t he
base station 1112 to the nobile station 1131 in nuch the sane manner as
descri bed befansmiftén tiieowt ke haade tdimtdiadra LilGR tamdsmbssibasecontrol
unit 1113 of the base station 1112 as a new base station perforns the data
link transmsstbooncbhiboto thapnelsihg shetavhobhBBilcinepeah thRqueshecontrol
over an arriving packet without identification information (a 10 packet
arriving thmamgdrS64 deseaSbedAbdfiuise stage the data |ink transm ssion
control unit 1113 adds identification information to each packet, adds to
t he Spacket the CGRC ddde oththe hake, f drhd headmr ol idet ectamsmigsibhe recei ved
packet, stores the packet after the 15 addition (i.e., the packet acconpani ed
by the idemdntroatunmnti hidBnafi bhg basthetstovagellfi 8slidné86base
station performs the data link transmission control
comprising the automatic repeat request control over an
arriving packet without identification information (a
10 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
packet the CRC code or the like for the error detection
of the received packet, stores the packet after the
15 addition (i.e., the packet accompanied by the
identification information) in the storage unit 114 (S66),
and outputs the packet to the transmitter/receiver 15.
The transmitter/receiver 15 modulates the packet into a
transmiltting signal and transmits the transmitting signal
20 through the base station antenna 16 to the mobile station
1131 (s67).
The copying unit 1117 makes a copy of the packet
accompanied by the identification information (S568), and
the packet copy is delivered through the

25 transfer/delivery unit 1115 to Lthe data link transmission

control unit 1103 of the base station 1102 (S69). Since
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and outputs the packet to the transmtter/receiver 15. The :
transmitter/receiver 15 nodul ates the packet into a transmtting?$iididlihand
transmits the transmitting signal 20 through the base station antenna 16 to
the nobile station 1131 (S67). The copying unit 1117 nakes a cbp 2630€ﬁé00
packet acconpanied by the identification information (S68), and the packet
copy is delivered through the 25 transfer/delivery unit 1115 to the data |ink
transm ssion control unit 1103 of the base station 1102 (S69) . Since 125 2
1 OCT 2005 FP02-0043-00 the packet is acconpanied by the identification

i nf or mat i or;h& hepdakatl i nile t raeSPNBaNdAdcomY ol thmi t 1deo8 1 fdematicis t he
transmtter/receiver 5 so as to ogtiut the packet as it _is, and thus

i denti cal patiersatient thadata Léaki Foancnespace seRtroh UndR i3 fromt he
base station 1112 (S67). The nobile station 1131 perfornms the error

detecti on dartrhbsriebe veanpatkeerifergdiverhe sendsmimneutant ddweri bed
before (S70), identifies the base station 1112, 10 and outputs a NACK or ACK
signal to tHeckrilse asation 1942 apgd7ithnd S¥dpntige lbapacdiedts ool 12

determ nes whether the input signal is ACK (573), retransmts the packet in
t he Tase oftNAGKn{S67Y, [nom the dase tHeation edl packed frem thhe dwsee of ACK
(S74). 15 The following will describe the operation carried out when a
single bas@iﬂtﬁ¢@nlllgnéﬁﬁﬂé-a packet to the

The mobile station 1131 performs the error detection
for the received packet in much the same manner as
described before {5§70), identifies the base station 1112,

10 and outputs a NACK or ACK signal to the base station 1112
(871 and S72). The base station 1112 determines whether
the input signal is ACK (S73), retransmits the packet in
the case of NACK (567), and deletes the stored packet in
the case of ACK (874).

15 The following will describe the operation carried
out when a single base station transmits a packet to the
mobile station in a transition state in which ther
communication quality becoies deteriorated between the
mobile station 1131 and the base station 1102 and the

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

As described in the foregoing embodiment, the dafa
link transmission control unit 1113 of the base station
1112 receives a request for transmission of packet only

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

(381 in Fig. 31} and thus performs such control as not to
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nobile station in a transition state in which the comrunication quality
becones deteriorated between the nobile station 1131 and the baéq gﬁ@;ion
1102 and the 20 communication quality becones better with the base &t &t on
1112, simlar to the above, along Fig. 31. As described in the Eﬁﬂfﬁﬂﬁdﬁ%—ao
enbodi nent, the data |ink transm ssion control unit 1113 of thé base station
1112 receives a request for transm ssion of packet only 25 fromthe base
station 1112, fromthe nobile station 1131 (SBl1 in Fig. 31) and thus
performs such control as not to 126 2 1 OCT 2065 FP02-0043-00 perform copyi ng

of the packet. _For this.reas%n when Jbacket ig fed to the base station
1102 after RFatCDBi RPPYERE2PE RE PASKST 1 s tQEﬂéhiﬁriﬁFﬁ%PtH% b9s@ station

1112 583) and the aforepentjioned processing ..s.executed on| 5 at the base
station 11PA 0k £ E80) CONERE b2 Bnd taTten DA rareth Surth BB Fol | uni |
1113 of th se statio 112 adds identification_infor ion each
packet , addgsé)%) th %é’c,arfgfel'i he’ %ﬁér&:sof??é:rxﬁé ttﬁes:#’iekgasﬁeo?g?fﬁéoar}i)fzdet ection
of the recej ﬂ paqket, stores the, 10 packet after the addi%ign %i.e., t he
packet accohpiml A s T RRER 1 QBN oR PHEBFHASI bR) SR RO REdsPRtdge uni t
114 S84), and outputs the packet to the trapsmitter/receiver 15. The
tran%grittzarﬁfre £ VR S?ESSSﬁB%&I%éPt élé']t%e(%aalﬁk'é? 1:9 tb- a transmitting signal and

hereal ter 1 ansiiiz ] e A8 Lupnerli g stenal Loyl (g, bespy phaton

of the base station 1112 adds identification information
to each packet, adds to the packet the CRC code or the like
for the error detection of the received packet, stores the

10 packet after the addition (i.e., the packet accompanied
by the identification information) in the storage unit 114
(s84), and outputs the packet to tbe transmitter/receiver
15. The transmitter/receiver 15 modulates the packet into
a transmitting signal and thereafter transmits the

15 transmitting signal through the base station antenna 16
to the mobile station 1131 (S885).

The mobile station 1131 performs the error detection
for the received packet in much the same manner as
described above (S86), identifies the base station 1112,

20 and outputs a NACK or ACK signal to the base station 1112
(S87 and S88). The base station 1112 determines whether
the input signal is ACK (S88), retransmits the packet in
the case of NACK (S85), and deletes the stored packet in
the case of ACK (sS20).

25 As described above, the control base station

performing the data link transmission control transmits
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The nobile station 1131 perforns the error detection for the recejved.racket
in much the sane manner as described above (S86), identifies t he 2ok 86T 1005
station 1112, 20 and outputs a NACK or ACK signal to the base sg %EO% ﬁé ﬁo
(S87 and S88). The base station 1112 deternm nes whether the in |8

ACK (589), retransmts the packet in the case of NACK (585), and deletes the
stored packet in the case of ACK (590). 25 As described above, the control
base station performng the data link transm ssion control transmts 127 2 1
OCT 2005 FP0O2-0043-00 to the bil.e station the contrgl base station

"dent 1 f1cat Pon FAFor MO fof CRUARE: 1 (0t | GrPBFE b he %ééﬁtro?t%%%%nstatl on

i nst ead of the data | Lnk transm ssion_ control, inf.qr.mati.on mh q% the nobil e
Slaton cantSThLhirrb ioRe SORPFDE b%iEe 5t 6 T et o051 B contr ol
base station identification.infor ) nobi | e station can
performthecaa’faOﬁﬁﬁée St Shaheet it dne: e @%'ﬁrﬁ@%m%c Fepeat
request contro ég a reguest for gnnectlon m% P a new%lo base station or
the Iike) WPRLFREpetifREMERLOBoNYRBFSBYsethgt 419 e h%nnﬁ%?me station
and the base station_ performthe data Link transnission cont S|ng t he
Gont ol bastd E?Efﬁgntrl&erﬁ%ﬁ (B nPSPeTo | ristEalooGP (i Gita 1 ni

transm ssi on cont i nfor tlon as. escri bed abov is feasible to
reduce the TREETY ILF%?eof ?EF%%nﬁr %ﬁ?ﬁ&?%n %Wé%ﬁﬂﬁ?%%ﬂ recei ved

and whereby the mobile station can perform the data link
transmission control comprising fhe automatic repeat
request control (e.g., a request for connection with a new
10 base station or the like) with respect to the control base
station. When the mobile station and the base station
perform the data link transmission control using the
control base station identification information instead
of the data link transmission control information as
15 described above, it is feasible to reduce the data volume
of the control information lransmitted and received and

decrease the traffic volume of the network.
’ The present embodiment described the configuration
wherein the identification information always consisted
20 of the information for identification of the base station
and the information for discrimination of the packet, but
the present invention can also be substantiated without
increasing the number of bits of the identification
information too much, by a configuration wherein the
25 identification information consists of only the

information for identification of the packet in a state
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decrease the traffic volune of the network. The present enbodi nent descri bed
the configuration wherein the identification information always xpa§T $iled
20 of the information for identification of the base station an(hitge
information for discrimnation of the packet, but the present i AVERtOdn Ch
al so ‘be substantiated wi thout increasing the nunber of bits of the
identification information too nmuch, by a configuration wherein the 25
identification information consists of only the information for
identificatjon of the packet |n a state 129 2 1 OCT 2005 FP02-0043-00 in

whi ch only Y&t 90-hk theufsaha shighs dorn o ot @7 ofonbhet baRats? bt i on
executes the data link transm ssion control conprising the autopatic repeat
request corRB®| PasRd IR EPR ERE Ut | FReatdadh? | i BRmdtG g toTst$Rs of 5 the
information for identification of the packet and the information for

i denti fi catfUNCo? Lt FRMBRSELEFatPEn 2t oR2 LR rERS? Wi SH ¢ e TRREEPH nk
transm ssion control ,units .of two or nore base stations execute the data
link transhiesyBATEORt FOE detRt st Hert hed abPorarad Lo@p &/nS 9L § ejiest
control. [Sixth Epbodi nent] Next, the sixth enbodi rent of the present
invention Wie 1P HRREt PBetoT | HHERFsEEFREACBNBEIFENP2CKSFi #RE Rt hod i n

which only data |link transm,ssion control 15 information is trapsmtted from

the first bHSEPEIAtioR t8T tHERSLECHASE QhtivhdasmP e skont ngt hod in

whi ch dat a . . . , )
state in which the data link transmission control units

of two or more base stations execute the data link
transmission control comprising the autcomatic repeat
10 request control.
[Sixth Embodiment]
Next, the sixth embodiment of the present invention
will be described. In this sixth embodiment, a first
- method in which only data link transmission control
15 information is transmitted from the first base station to
the other base stations, and a second metﬁod in which data
link transmission control information and packets are
transmitted at the same time, or in which packets to which
identification information has been added are transmitted,
20 will be described in order. Furthermore, in the present
embodiment, a case in which IP (Internet Protoccl) packets
are used will be described; however, the present
embodiment can be used with any packets having a packet
construction similar to that of these IP packets.
25 First, the first method will be described. Fig. 32

shows an example of the construction of the apparatus used
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link transm ssion control information and packets are transmtted at the
same time, or in which packets to which identification information Hds!llibeen
added are transmtted, 20 will be described in order. Furthernorg, iQE%GF
present enbodiment, a case in which IP (Internet Protocol) pac@‘Pg' _ Ped
wi || be described; however, the present enbodinent can be used with any
packets having a packet construction simlar to that of these |IP packets. 25
First, the first method will be described. Fig. 32 shows an exanple of the
construction of the apparatuys used 129 2 1 OCT 2005 FP02-0043-00 5 to perform
this first FREORIECTH HHS fHESFFMEbRAdni ¢&t FBE MeRLi AUHBHH GHEFPY. 32, a
plurality of base stations_2102 2112 are arranged to all ow nutual

comuni cat | YNSCSR SNPWmapnWbE - B2/ TReP basal st KtehRasrost abipnesekla,
transmtter/receiver 5 which receives data froma wreless network and
transmts dath?tBrehPSI@RCEcess® HetNdrRkutRAlacpafendCatiionamntthnd 6, a data
link transm ssion control unit 2103 which perforns data |ink 10 transm ssion
control incuEPEKt he automatic repeat request control described in the
first enmbodi ment, and which controls the respective constituent units inside
the Pase station W92, aR2&fcapsAt@§IRP and ?fgﬁsnitﬁqm?rkﬁﬁ% 2105 whi ch

transmts data linpk trgnsm ssion contraol 15 information to base stations of
al tered destr#ashohEerfreceiver 5 which receives data from a

wireless network and transmits data to this wireless

network via a base station antenna 6, a data link

transmission control unit 2103 which performs data link

10 transmission control including the automatic repeat

raquest control described in the first embodiment, and

which controls 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 azltered destinations in

cases where a request for alteration 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 link transmission control unit 2103, and a

decapsulating unit 2106 which performs decapsulation

(opening of the capsules) of the received encapsulated
packets.

Among  these units, the encapsulating and

25 transmitting unit 2105 is constructed from the functional

blocks shown In functional terms in Fig. 33A.



cases where a request for alteration of the base station
whi ch perforns the encapsul ation

functions as a tenporary nenory region for packet data or the I%
data link transm ssion control unit 2103, and a decapsul aLing d

whi ch perforns decapsul ation

encapsul ated packets. Anong these units, the encapsulating and 25

transmtting unit 2105 is constructed fromthe functional

functi onal

transmn ssi on control

is received, and
descri bed bel ow, a storage unit?2174 M#ich

of 20 the

00

(openi ng of the capsules) of the received

bl ocks shown in

terms in Fig. 33A. 130 2 1 _COCT 2005 FP02-0043-00 Specifically,
the encapsuFBEFh§1gAd1Er andhf t ERRGPENILE LIPS RSbERASST 1A I&kapRifFat i ng uni t
2105A whi ch__encapsul ates the data |ink transmssion control infornmation and
the packets2ihat SPEPEAZ®SN talkd, SRFABS BhELHRA atidd TpackddtoR r d&kFRt i ng uni t
2105B which records the total value of the Iength of the data |ink
transm ssi oRNCEBALLBLCENf ok Rt i GiRtehd LHEN enfFANSPLER&OPackerTERAL i s
transm tted, which expresses the length of the encapsul ated packet
by encapsul BRfeRNafAoRhANY RBEdT2 TS bAchbaicapstl AFedspackad, and
t hese encapsul ated packets, and a construction judging unit 2105C which
j udg@s t hat “PRAPEHAAPSE BE €Y packah S hF B1NgoH:t F ¥d0SB WBACRI TRFYTdata | i nk

subt r act i ngteR&qtehyvR Lo RN addatér ofHdie fedpstiiakddransmission

15

25

control information and the length of the packet that is
transmitted, which expresses the length of the
encapsulalted packet obtained by encapsulation, in the
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 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 Lo the length of the transmitted packet
that is recorded in the header of the transmitted packet.

Furthermore, the other base station 2112 is also
constructed in the same manner as the abovementioned base
station 2102.

Next, the coperation of the first method will be
described. The data link transmission control unit 2103
cf the base station 2102 outputs data link transmission

control information to the encapsulating and transmitting

131

obt ai ned
transmts

iinformation in cases where the | ength optained by 15



20 packet fromthe |length of the encapsul ated packet that is recorded in the
header of the transmtted encapsul ated packet is not equal to the |length of
the transnmtted packet that is recorded in the header of the tranggiltiied
packet. Furthernore, the other base station 2112 is also constr %fg ég%igﬁ
same manner as the abovenenti oned base station 2102. Next, theJ@% al

the first method will be described. The data link transm ssion control unit
2103 25 of the base station 2102 outputs data link transm ssion control
information to the encapsulating and transmtting 131 2 1 OCT 2@5

FP02- 0043-00 ynit 2105. As is shown in Fig. 34, this encapsul ating and
transmitting™ahi £19205 Asets ?h%”?ﬂ%cﬁﬁ%‘s%%f thie BRSEPSY ét%ilé‘r? 3862 as the
originating _address of the | P header _unit, and s(&s the LP address of the
base st ati ohT2PF8 AL 151G fitidestt frat P8RS fﬁhﬁd&rPes%qe TRTT het nbre, PRAFSorder to
transmt the data link transm ssion control information to _the base station
as UDP or TEP2§aPZ 2tHé &RcapsuPaifhfetand @aRteds ofi £h2168 Ref€ex nunber

t hat expresses UDP or TCP as the ot ocol _nunber, an ets the total value
of 10 the rBEpbet FDE FEhGtHES OFF AAETTS hextem DaAs aAdas Fala L 2paFt (UDP or

TCP header, part  and UDP or ta part)_as,  the packet |ength. Then, the
dat a2l i nk tFEHSHQﬁﬁ%ﬂ?t%ﬁﬂnI%T;gﬁFGFﬁHtioﬁufﬁaﬁrpggﬁo H& tPERERi £Ped i s

Input - Tnto, the TR e’ HatdPd R, LS, SONSTLUSLLDP 108 R ation
to 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 the respective lengths of the IP header part and IP data
part {UDP or TCP header part and UDP or TCP data part) as
the packet length. Then, the data 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 thus constructed is senlk 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 base station 2112, the IP packet that has

20 arrived is input into the decapsulation unit 2116. This
decapsulation unit performs processing according to the
flow chart shown in Fig. 35. Furthermore, Fig. 35 also
shows the processing procedure used in the secoﬁd“method,
which will be described later.

25 First of all, the protocol number of the IP header

part located furthest to the outside in the input packet
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15 packet that is to be transnitted to the base station. The IR pﬁlgﬁﬁﬁ) t hus
constructed is sent out to the network 1. The |IP packet thus sgﬂt )

reaches the base station 2112 in accordance with the set desti iﬁ%}d B_00
address. In the base station 2112, the I P packet that has 20 arriVve |4s3

input into the decapsul ation unit 2116. This decapsul ation unit perforns
processi ng according to the flow chart shown in Fig. 35. Furthernore, Fig.
35 also shows the processing procedure used in the second nmethod, which
will be described later. 25 First of all,. the protocol nunber_of the IP
header partS| 655?«5&fflﬁ’rdth OiolPhglgutﬁsde' i nIPhEEienﬁL?tsepa&#(e’t:h?Bz 2 1 OCT
2005 FP02-0043-0g i's %den ifiem,g 501 in Fgg. gg). ILn the case of this
exanpl e, theXIPRAEY f FRE HPBRBLOL SHURBRFOFBLsIHBP CEXFPEE IOt ERERPS Ul ati on (a
j udgenent of NO is nade . i.s 5502); accordihq%y the UDP or, TCP_data part in
the 12 dat al paPRCBPPUlatioft R AHEIGREATaS AR EEnReCrarismi $29dh: cont r o
information (S507). This extracted data |ink transmssjion control
i nf or mat i orPFSOFALREL¥nt BOEHEDHA? R T4F e td dfdrh 48t dhecORtddkaRa¥t2113. In
this_data |jnk ransm ssion control unit 2113, the data link 10 transm ssion
contTol destfi®® r?ﬁ%Fﬁeaﬁgoyéﬁanﬁﬁoﬂé&a' iqﬁﬁﬂ%yﬁ§§kﬁﬂf§99ﬁipin
accordance w th the.input gg link transm ssion control _inforpmatjon. For
exanpl e, inl%%%EQaRﬁEPe i h 6&ﬁhtion t HLS sp&&itiirgd ache ﬂﬁt?le g?%%ion such
as the 1P aggéggﬁission control information is input inteo the data
link transmission control unit 2113, 1In this data link
transmission control unit 2113, the data 1link
10 transmission control descriked in the abovementioned
embodiments is performed in accordance with the input data
link transmission control information.
For example, in cases where information that
specifies the mobile station such as the IP address,
15 serial number or the like of the mobile station, and a
number that tentatively identifies the latest packet, are
contained in the data 1link transmission contrel
information, the next number following this number is used
for automatic repeat request control of the packet
20 addressed to the mobile station. Furthermore, in cases
where information that specified the mobile station and
ACK information or stored packet deletion information
from the mobile station is contained in the data link
transmission control information, the packet

25 corresponding te the ACK of this mobile station address

stored in the storage unit 2114, or the packet
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15 serial -nunber or the like of the nobile station, and a nunber that
tentatively identifies the | atest packet, are contained in thz]qﬂﬁﬁw@ink
transm ssion control information, the next nunber follow ng thi's er is
used for automatic repeat request control of the packet 20 addf&dded s e
mobil e station. Furthernore, in cases where information that specified the
nobi l e station and ACK information or stored packet deletion information
fromthe nobile station is contained in the data link transm ssion control

i nformation, the packet 25 corresponding to the ACK of this nobile station
address stoprdefponHangt spadgdeumialetiiian brfetmapioket 1838edete@.C T 2005
FPO2- 0043-00 corresponding to the deletion information, is deleted. Next,

t he second net hodN€xat ndthdeiconshinelt host daineikhed aims whdsihodagant ik
information and packets are transmtted at the sanme time, or in which
packets to whaghmissidant idfdntard bn iLnfermattilion hazgndeepasdadd arere
transmtted) wll be described. The second nethod is used in cases where
packet s stofeanasiaedi &g Fhoy sa@kk fade.i af ormathiioh phatcetentatwivety
identifies these packets are transmtted to a hand-over destination base
stat$on in ddenttdidandenw t hnfarthadiam or lvis e diamrsi taddiedi ng2 packet
transm ssion, cases where packets held as waiting for transm ssion and

i nf or mat i ontramsmighedt iwel Y heldesidriided t hBge spauked edhod Lanssedted to a

hand-over destination base station, cases where packets are transmtted
in cases where packets stored as waiting for ACK and

information that tentatively identifies these packets are
transmitted to a hand-over destination base station in
10 accordance with hand-over or site diversity during packet
transmission, cases where packets held as waiting for
transmission and information that tentatively identifies
these packels are transmitted to a hand-over destination
base station, cases where packets are transmitted
15 together with information tentatively identifying these
packets or control base station identification, or both,
in order to transmit from a hand-over destination base
station, or cases where information that tentatively
identifies the packet, control base station
20 identification information, information which indicates
whether or not the packet 1s to be transmitted, or
combinations of these different types of information, are
delivered along with copied packets to a base station in
a copied packet transmissible state.
25 Fig. 36 shows an example of the construction of the

apparatus used to perform the second method. In addition
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15 together with information tentatively identifying these pac§ 6
CF 1 a

control base station identification, or both, in order to tran
destinati on base station, or cases where infornation$yﬁ2 0
tentatively identifies the packet, control base station 20 ide CAtdorP©
information, information which indicates whether or not the packet
transmtted, or conbinations of these different types of informati

hand- over

delivered along with copi ed packets to a base station in

is to be

on,

are

a copi ed packet

appar at us. USBK 46 RTRIN I eﬁe;ﬁ%sﬂ%?ﬁﬁ%@a St 41 ot Hlee 2005

FP02-0043-00.to_th ti 2102 sh
t he base stg?igEhE B | HEE P SEE H R ihﬁ' %ﬁ%%ggﬂréﬁf ﬁegﬁgﬂéggt copyi ng

constructlon of the

unit 2206 tha coples ckets, and .is gui f g with an enc sul ati.ng and

Hel | vary et SR B BR SR Rt ara T REOHEREE Sobhef cofukabRer Shdag
and erfor th encapsul ation that he descri, ater,

Cnstead of tRes AHLRRARHT Thet SREERS Jﬁ“ﬁ@@&# SERANST BPhb SAPE 2105

A th h | at d d 10 unit 2205
constr uct sa"hi bih thdLFahci 0 PBRar ot o0 BREHGE [P S rRRE ORI TR ieRen Fig

stations

33B. Specific
encapsul ati 9

control |nff£gat|on aqg t he P chets that ar

10

15

20

25

ins e dbovementloned encapsulating and
transmitting unit 2105.

Among these units, the encapsulating and delivery
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 information and the packets that are
delivered, an encapsulated packet delivery unit 2205B
which records the total wvalue of the length of the data
link transmission control information and the leﬁgth of
the delivered packet, expressing the 1length of the
encapsulated packet that is obtained by encapsulatioﬁ, in
the header of each encapsulated packet, and delivers these
encapsulated packets, and a construction judging unit
2205C which judges that the encapsulated packets are
constructed containing data link transmission control
information in cases where the 1length obtained by

subtracting the length of the header of the encapsulated

packet from the length of the encapsulated packet that is
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15 delivered, an encapsul ated packet delivery unit 2205B which records the
total value of the length of the data |ink transm ssion controlZ 1 AEbeliat i on
and the length of the delivered packet, expressing the |ength 3& ?Q@ 43-00
encapsul at ed packet that is obtained by encapsulation, in 20 th i adeyt ot
each encapsul at ed packet, and delivers these encapsul ated packets, and a
construction judging unit 2205C which judges that the encapsul ated packets
are constructed containing data link transm ssion control information in
cases where the | ength optained 25 _subtragting the length of the header of
the encapsuf &0 ePaditet ??OEQﬂé?%eﬂﬁtﬁaﬁ §ﬁ£lgﬁ58 st E PRk that is
135 2 1 OCT 2005, FP02-0043-00 rec rdgﬂ in the header of the deliyvered
encapsul at RPCHACIRL SRR Tt tHRPYEh gt h Tﬁ?et‘{'f’eljd‘é?‘??/‘ér%%lC%%Eket
recorded in the header the delivere acket. Furtherpore, the other base
station 221ERFCIF oln5%g8ngF¥ﬁ%¥bd”§HHFgég%%h%eﬁﬁﬂnBFC €%%he abovenenti oned
base station 2202. Next, the ogperation of the second nethod wl| be
described. Here, T'He-RSRPTRti 6HS Ltitffe, P8R AG2EATedml € F 2 WhPch a
packgt wi th copjed idgntification 10 informatjon added is. delivered fromthe
base® st at i STPB2OBUCEBA HR TR Sl PAGRe5228 . LhARARRY S ¢ hkOPRAEATESi on
control unit_2103 oé hge base station 2202 inputs a packet to which

i denti ficatSh-1PRf 6fHéri on has been added into the packet copying unit

Next, the operation of the second method will be
described. Here, the description is made, taking an
example in which a packet with copied identification

10 information added is delivered from the base station 2202
to the base station 2212.

The data link transmission 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 transmitter/receiver 5, and also copies the packet
and outputs [the copied packet] to the encapsulating and
delivery unit 2205. As 1is shown in Fig. 37, ¢this

20 encapsulating and delivery unit 2205 sets the IP address
of the base station 2202 as the originating IP address in
the IF header part {a), and sets the IP address of the base
station 2212 as the destination IP address. Furthermore,
in order to transmit the IP packet that is transmitted to

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

encapsulating and delivery unit 2205} sets a number that
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15 2206. This packet copying unit 2206 outputs the input packet to which
identification informati on has been added to the transmtter/ %ﬁ%ﬁﬁ 5,
and al so copies the packet and outputs [the copied packet] to é&%

encapsul ating and delivery unit 2205. As is shown in Fig. 37, Vg -2§43-00
encapsul ating 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
| P address of the base station 2212 as the destination |P address.
Furthernore, in order _to transmjt the IP ggcket that is transmtted to 25

the object TOBFEESEFatFoftFRAHAT 1R 23t APPORSOLPFRE TRl #fng and
delivery unit 22053 sets. a ngnber_that 1,36 2 1 OCI 2005 FPO2-0043-00
expresses | FRRRCEPRUTAERbnVALUENRE pERE oeoFPRGbER, LandlRat el tHeetbFal val ue
of the respective lengths of the IP heagﬁénfart ga), | F packet that is
transnitt ed*®3¢eRePaBtect® raset sPacket } defit FFARERLSK SN S BB Bon as the
5 packet length. Then, the | P packet that is to be transmtted to the object
nobi | e st atPoheahdPade Stdnter ifdst LeRNEAFICRELOsh IndPEMRSFGR RAtBN®he | F data

part _of the |P header g;t (a) , thus constructing the IF packet is to he
transmittedP?6X$b tRBIb&se station. The | F packet thus constructed is sent

out to the network 1. The IP Eacket %Rug sent out reaches the base station
2212 in accordance®@itt FAihe ls@RCkGEstNAAtT DT PealigprBSELtted to the

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 out reacﬁes

the base station 2212 in accordance with the set
destination IP address.

In the base station 2112, the IP packet that has

15 arrived is input into 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 above. First of all, the protocol number of

the IP header part located furthest to the cutside of the

20 input packet is identified (S501 in Fig. 35). In the case

of this example, the identified protocol number expresses

IP encapsulation (i. e., a judgement of YES is made is

S502); accordingly, the packet length X1 of the packet

transmitted to the base station is acquired by analyzing

25 the packet length of the IP header part located furthest

to the outside (i. e., the IP header part {(a) in Fig. 37)
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In the base station 2112, the |IP packet that has 15 arrived is input into
the decapsulating unit 2116. This decapsulating unit 2116 perfdnniT 200
processing in accordance wth the flow chart shown in Fig. 35 i h

manner as described above. First of all, the protocol. nunber E%Obt%g%%”%o
header part |ocated furthest to the outside of the 20 input packet is
identified (5501 in Fig. 35 . In the case of this exanple, the identified
prot ocol nunber expresses | F encapsulation (i e., a judgenent of YES is

made | acco ngl t he of th acket ransmtted
to thgsbase8§3%§10n | S yFQ& gﬁﬁﬁf ﬁh% Bdck Pg Rt e Ef tﬁe | F
head t, | t t si.d the 1P h t
R R sg o o%naae?@&@mw Rt ea&&ypﬁgngﬁ Ve
of the packet _transm.tt to.th ect no e . stafion red b

anal yai h (AT ERGER e ire St GECRR TRGHER TaFE TnPare CoaRerae (1. o,

Fol 1 owi ng. QA TBR (4) i S FE ﬁ%%@égfﬁmgﬁi‘?% F4d 35 T A Bbt ai ned and
N e S A N L S G R
Lransmi 1 ePAGRT hel SBB BEt L hathohat FTE |9 1 aedi i ?tﬁ%aﬁwﬂéﬁf SEart of the
| P header ptaf[t I(Pa)heacf(lg paét elnogéapté)é %ur{fgggrto t eecgiugsu{écg ég the
true (i. e, in a case where a judgement of YES is made in
5505), it is judged that there is no identification
10 information, i. e., that only a packet transmitted to the

object base station is present in the IP data part of the

IP header part (a).

{¥1) - (length of IP header located furthest to the
outside) = (X2} ... (4)
15 In this case, the IP data part of the IP header part

(a) 1is extracted, and the following processiné is
performed {on this packet] as an IP packet that is to be
transmitted to the object mobile station (5508},
Specifically, the extracted IP packet that is to be
20 transmitted to the object mobile station is input into the
data link transmission cecntrol unit 2113, and the data
link transmission control described in the abovementioned
embodiments is performed with respect to the input IP
packet in this data link transmission control unit 2113.
25 On the other hand, in cases where equation (4) does

not hold true (1. e., in cases where a judgement of NO is
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outside) = (X2) ... (4) 15 In this case, the IP data part of the |IP_ header
part (a) is extracted, and the follow ng processing is perforhedCfdiithis
packet] as an I P packet that is to be transmtted to the obj ectF%_jd}gﬁ_oo
station (5508). Specifically, the extracted IP packet that is t'd
transmtted to the object nobile station is input into the 25 data |ink:
transm ssion control unit 2113, and the data |ink transm ssion control
described in the abovenenti oned enbodinments is perforned with respect to the

input 1P packet in thi ata |link.transmissjon.cpntrol unit. 2113. On the

ot her hand, ®?f®casés \ﬂﬁsqu’ equati ohS( 4y UGgs &&JDQmIJod?IPgb%%F?té?P in cases
where a judgenent of, NO.is 138 2 1 OCT 2%%5 {I ?02-0043-00 made i n 3505), it
is judged tBALOTHETLN At PHFSSHiordRA i o i ° bt WeeRd  PLAGEF AL Polt fowi ng
processing is_ _perfo 506) ..ln this casg, informatiqon wjth a length of
X2 fromt hepﬁgggrg\ed[ 25%%%&% bR SR SBhel T HRAkLPD &Y tamiﬁ?gitg separ at ed
and extracte ihe | P_packet, that is_t e transm_tted tQ the object

mobi | e st at P%n%zat'ﬁ’dof“héher Eﬁﬁ‘fjnagr E‘BF iﬁegf“gadaﬁ‘étp&fttgﬁ theRfpdREader part
(a) _is separate nd extracted as identification informtion, _Th

el i car PORE (Rbr it DY SRS P o A SR P8 G T dRePAFRAE FESEo be

ranom £ ed,Lophhic, ek LIS o BhSLLBILRL SR it i 0ot gyl

remainder of the IP data part of the IP header part (a)
is separated and extracted as identification information.
The identification information and the extracted IP

10 packet that is5 to be transmitted to the object mobile
station are input into the data link transmission control
unit 2113, and the data 1link transmission contrQl
described in the abovementioned embodiments is performed
in this data link transmisé_ion control unit 2113 using the

15 input IP packet and identification information.

Here, the cases of IP packets with the two different
constructions shown in Figs. 34 and 37 were respectively
described as packets transmitted or delivered toc the base
stations. However, by using the method described above,

20 it is possible to distinguish cases in which packets that
are to be transmitted or delivered from a certain base
station to other base stations contain only data link
transmission control infofmation, cases 1n which such
packets contain data link transmission control

25 information and an IP packet that is to be transmitted to

the object mobile station, and cases in which such packets
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described in the abovenentioned enbodi ments is performed in thisldatfdllhink
transm ssion control unit 2113 using the 15 input |P packet and
identification information. Here, the cases of |? packets with the two
different constructions shown in Figs. 34 and 37 were respecti veély¢0043-00
described as packets transmtted or delivered to the base stations. However,
by using the nethod descri bed above, 20 it is possible to distinguish cases
in which packets that are to be transmtted or delivered froma certain base
station to other base stations contain only data |link transm ssion control

i nformat i orcoreaes Iml yarcA PspaRkepathef sigdit dientdanamithkd tanshessi on
control 25 information and an | P packet that is to be transmtted to the

obj ect nobidkdecht mepilahdstasésn-n whade sdichd back aton 3ol 2can AG? 2005
FPQO2- 0043-00 contain only an I P packet that is to be transmtted to the

obj ect nobisrosthlyorpenceondingpy, tbatrbestan 6 theotddyapekinvkned on the
basis of the data link transm ssion control information and identification

5 i nfor mat i OrAnFBESEHPAG conEhe lpr éodntrmatian | emd asdgescri beaitiabove, the
base station executing the data link transm ssion control conprising the

aut ofat i ¢ riépearmatégidest control is changed over to another according to i0
movenent of the nobile station, whereby it becones feasible to suppress

i ncrease of the tAesHliRYoRodéhgy Presenaninyenthereass tdrsehiledhput from

t hat before. Even
above, the Dbase station executing the data 1link

transmission control comprising the automatic repeat
request control is changed over tc another according to
10 movement of the mobile station, whereby it becomes
feasibie to suppress increase of the transmission delay
time and to increase the throughput from that before. Even
if the base station performing the data link transmission
control comprising the automatic repeat request control
15 is changed over to another, the sequential data link
transmission control information is transferred to a new
base station and the new base station succeeds to the
operation to 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, whexreby it becomes feasible to
decrease the delay time of retransmission and increase of
the traffic in the network between base stations. It is

25 also feasible to perform smooth packet transmission even

during handover.
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~if the base station performng the data link transm ssion control conprising
the automatic repeat request control 15 is changed over to anot Rerg(Tt Ii8
sequential data link transm ssion control information is transferred to a
new base station and the new base station succeeds to the opef&tddor?d43-00
performretransm ssion of only packets or blocks w thout an acknow edgnent
of arrival, whereby 20 degradation of throughput can be avoi ded. According
to the present invention, each base station stores packets, whereby it
beconmes feasible to decrease the delay tine of retransm ssion and increase
of the traffic ikcthedhrgwiok Het weerskaste igtwntolms, | ini $h25 wdse feasible
to perform snooth packet transm ssion even during handover. 14 0 2 1 OCT
2005 FP02- 0@HU8ro0thAecowdhidg tsdathieopresentsi hueat rengds it lher daskowwhere t he
nobile station exists in a range at or bel ow predeterm ned reception |evel
wher e handopeedetetrnibedmaelesptidentdcal whadleehandpeetr andm beadafleom a
plurality of base 5 stations and the base stations are swi tched when the

nmobi | e st at idenitéaunéspddke f sraegoitmgrusangd.edvieorby pllnera ltiiheoffdras e handover
control is elimnated while realizing execution of the e-handover control at
t he base sshatbonel asebtthe bhsenobifieishat izore, swilt chedekherhetié del ay of
retransm ssion is reduced, which can realize nore efficient data |link
transni ssi anobild station leaves the foregoing range, whereby the

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

efficient data link transmission.
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2 1 OCT 2005 WHAT IS CLAIMED I'S: 1. A data link transm ssion CO?Hréﬂl t hod
of performng data link transm ssion control conprising autonati'c r@@eat
request control for transm ssion/reception of a 5 packet between a nobile
station and a plurality of base stations, wherein when during connection
with a first base station, said nobile station sends a request for
connection with a second base station to said first base 10 station, and the
first base station transfers both data |ink transm ssion control information

and packets t hat grg trﬁngnitped si mul t aneously, said first base station
encapsulatesW fal A ISfansni ssion control information and said
packets, and .1 ransfers encapsul at ed packet. obt ai ned_by epcapsulation to
sai d second b%lsg)‘ éf‘gf"i %Jrﬁlﬁfr ]dga?:'aoﬁlicoﬁgqiﬁoghgﬁligﬁ%gﬁfc%%ff%ﬁﬁhﬁghod
according to aim.Jl,. wherein.said first _base station. transfers, said data
"Rkt anom S8 8n LMt 1 OS5 Tk Wt FORCED loat 8 RELBAR DAL SPSE Fon at o

(1m0, 1 ent kgl Ll b OLLIGTNt AODALAIA G0 ) LA By U1 g1 L1

first base s €rs a packet a station, to

id d tati 3 .dat Lok t 1 SSJ >ont r.ol hod 25
Secor i ngt oParel, BetiRspda MORITE e bRl pARCE SELERIEEN b8 aBLOT et
addr essed tos§gkgoﬂgpile station after 142 21 OCT -0J5

wherein when during connection with a first base
station, said mobile station sends a request for
connection with a second base station to said first base
10 station, and the first base station transfers both data
link transmission control information and packets that
are transmitted simultaneously,
salid first base station encapsulates said data 1link
transmission control information and said packets, and
15 transfers encapsulated packet obtained by encapsulation
to said second base station.

2. The data link transmission control method
according to Claim 1, wherein said first base station
transfers said data link transmission control

20 information to said second base station at a timing
identical with or different from a transfer timing at
which the first base station transfers a packet addressed
to said mobile station, to said second base station.

3. The data 1link transmission control methed

25 acceording to Claim 2, wherein when said first base station

receives a packet addressed to said mobile station after
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having transferred the data |link transm ssion control information about said
nobil e station, or the packet addressed to said nobile station and the data
link transmssion control information to the second base 5 st atiZdnibhnlifthe
basis of the request for connection with the second base station from said
nobile station, said first base station transfers the received packet to
said second base station. 4. The data link transm ssion control nethod 10
according to Claim2, wherein when said second base station receives a
packet addressed to said nobile station between a tinme imediately after the

request for pconpectiaRatidltspihsegend Paae $talisan Jd:um sabsk pobi | e

station and a tine of reception of the data |link 15 transm ssion control

information aheytmaaidnmiiide sL88 ARbiAk tdeaPasket caddirssg-kor said _
mobil e station and the data |ink transm ssion control information from said

first base shafjrelsedaith saeaad Rase16t Al 0hAg tHe Haee VEfhRacket in a
menory. 20 5. The data link transm ssion control nethod according to Caim

2, wherein wheangakdsseeoncbRess]l SirddramtRGel ¥B8S tthé eperlon®dquesé for
retransm ssion of a packet fromsaid nobile station and has not received

the pgcket addaessfdohorhaiHasDbibe shatiauéEOnisai cbRbettish Vase station
yet, said second base station transmts a transfer request for transfer of

Lhe packet 14Re2sdcOnd BAGe addrassedriom 3Riid Mbile dwdt don, teasai d first
e first base station transfers the received packet to said
second base station.
4, The data link transmission control method

10 according to Claim 2, wherein when said second base
gtation receives a packet addressed tc said mobile
station between a time immediately after the request for
connection with said second base station from said mobile
station and a time of reception of the data 1link

15 transmission control information about said mobile
station, or the packet addressed to said mobile station
and the data link transmission control information from
said first base station, said second base station stores
the received packet in a memory.

20 5. The data 1link transmission control method
according to Claim 2, wherein when sald second base
station receives a repeat request for retransmission of
a packet from said mobile station and has not received
the packet addressed to said mobile station from said

25 first base sgstation vyet, said second base station

transmits a transfer request for transfer of the packet
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station. 6. The data |link transm ssion control nethod according gﬁ”ﬁh@in]S’
wherein when said first base station 5 receives the request fo 1 i on
with the second base station fromsaid nobile station, said first base
station transfers only the data link transm ssion control information on
said nobile station, and wherein when said first base station receives the
10 transfer request for transfer of the packet addressed to said nobile
station, fromsaid second base station, said first base station transfers

t he packet addressed.tq said, .nobjle statian, to_ said.secaond base station. 7.
The data Iinﬁg?rﬁﬁgﬁgs|9Mﬁ%i%tp8klistéﬁ?t%ﬁyac%%rﬁﬁﬁ T *G%i RS wherein
packets are EEQnggrred in units of packets or in units of blocks obtained
by dividing each packet. a. The data |ink transm ssion control method

according to clagn11,tﬁﬁ§r%5@a§ah ok rst pasestaki o OnggognqﬁQ§H$gtes sai d

data link transm ssion control in OFHH?IOH ana packets at are transmtted,
ds th yal f . I - [ t ' | 5S4

Control i nf oraart SitarH e Ry e h St fa fa s T bR 23Rt

expresgsing t h qﬂgﬁl et a

engap§ula?ioggc%%og%etﬁéé%gfu%QEeac C%%ﬁgﬁﬁéu aﬁé hb%?%e?eengﬁgﬁ??s t hese

encapsul at edsd44;2nlf é%QQPmB%&K%‘éta@Pﬁnl%Q&ﬁ§fHQ%R:bg%quﬁﬁ@§§ﬁated

packet S are constructed contal ni ng data 1 nk transm ssion contro
transfers only the data 1link transmission control

information on said mobile station, and
wherein when said first base station receives the
10 transfer request for transfer of the packet addressed to
said mobile station, from said second base station, said
first base station transfers the packet addressed to said
mobile station, to said second base station.
7. The data link transmission control method
15 according to Claim 2, wherein packets are transferred in
units of packets or in units of blocks obtained by
dividing each packet.
8. The data link transmission contrcl method
according to claim 1, wherein said first base staticn
20 encapsulates said data link transmission control
infeormation 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
25 packet obtained by encapsulation, in the header of each

encapsulated packet, transmits these encapsulated
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information in cases where the |l ength obtained by subtracting zh l?@ﬁth of
t he header of the encapsulated 5 packet fromthe I ength of the &2%% at ed
packet that is recorded in the header of the transmtted encapsul ated

packet is not equal to the length of the transmtted packet that is recorded
in the header of the transmtted packet. 10 9. A nobile comunication system
conprising a nobile station and a plurality of base stations and configured
to performtransm ssion/reception of information through a packet, wherein

ra1 0 mbi e Shalig A A4S MR LesoLaLLay Hammsaln soptiol

for perfor Sm Ssion c¢contro npr I'Cc repeat

request cont bl of, e LLANSIHSSIONS SSPLT 9001 (4 RRGKEle 180 OLoAE pBy Sal d base

station; and connecti on request™ neans r 1ssuing a request

connect i on Wk 2. hase stali QA% a,AEPBUN CALI NG nGtAt L@Ra ther ehp each said

base station conprises: base station transm ssion control neans fo 25

perform ng déﬁﬂt%c%@‘ﬁihgaﬁﬁ@ PShQPL COPHHY heQRY SiNPhe 3K ONBLI, £a f £Q€AL
request control for 145 2 1 2095 transm ssion/ reception of a packet to

loir nL rem sai dogpRike £ retathenl et H AN it gmans: d@rphsresf ensing data
is recorded in the header of the transmitted encapsulated
packet is not equal to the length of the transmitted
packet that is recorded in the header of the transmitted
packet.

10 9. Amobile communication system comprising a mobile
station and a plurality of base stations and configured
to perform transmission/reception of information through
a packet,

wherein said mobile station comprises:

15 mobile 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 base
station; and

20 connection request means for issuing a request for
connection with a base station as a communicating
station;

wherein each said base station comprises:
base station transmission control means for
25 performing data link transmission control comprising

automatic repeat request control for
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transm ssion control information to a second base 5 station, wherein when
sai d base station transm ssion control neans receives a reque521f&ﬁ72%5
connection with a second base station fromsaid nobile station, and said
transferring nmeans transfer both data link transm ssion 10 control
information and packets that are transmtted sinultaneously, said base
station transm ssion control neans encapsulates said data |ink transm ssion
control information and said packets, and nakes said transferring 15 neans
transfer enc |at ed .packet al ul atd . Sa] ond base
station. 10.ggﬁgsﬁéggﬁg%ggﬁﬁﬁﬁﬁ%g%?%g %&??%%%gg%d#%ﬁﬁgﬂ?%gléﬁg?%$g§ wherein
sai d transfe%ﬁgggogeaggdalso transfers a packet addressed to said nobile
station, to e secon 20 base station, and wherein said base station
transm ssion contrg%angg?g§i?%kgﬁe§ﬁgd ﬂ&@n§%%5gfg} BANS gLransi epcsai d data
link transm ssion control information to said secon ase station at a
timng identicghollitlidn debhenelt Lne@raatydd ansf eh ! hakpAdal pylch sai d
transferring neans transfers the packet addressed to said nobile station,
146 251 OCT 200k ibg,said second base station. 11. The nobile communication
system according to C aim 10, wherein when said base station transm ssion

control nmeans receyMesednPagkel addresseddsd A4t imPi l€ransmission
control means receives a request for connection with a
gsecond base station from said mobile station, and said

transferring means transfer both data link transmission

10 control information and packets that are transmitted
simultaneocusly,
said base station transmission control means

encapsulates said data 1link transmission controel
information and said packets, and makes gaid transferring
15 means transfer encapsulated packet obtained by
encapsulation tc said second base station.
10. The mobile communication system according to
Claim 9, wherein said transferring means also transfers
a packet addressed tc said mobile station, to the second
20 base station, and
wherein said base station transmission control
means makes said transferring means transfer said data
link transmission control information to said second base
station at a timing identical with or different from a
25 transfer timing at which said transferring means

transfers the packet addressed to said mobile staticn,
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5 station after having nmade said transferring neans transfer t??ﬁﬂﬁtﬁ i nk
transm ssion control information about said nobile station, or#t ﬂ Bket
addressed to said nobile station and the data |ink transm ssion control
information to the second base station on the basis of 10 the request for
connection wth the second base station fromsaid nobile station, said base
station transm ssion control neans nmakes said transferring neans transfer
the received packet to said second base station. 12. The nobile
connunicatiog sgst n1accordbr% to %g Cl aim 10, wherein when said base
station tran5fi S8F8nSCESREr BSFe 8TE i ves a packet addressed to said
nobile station ?Etme a Q;nfiénngd%at§lx gfhe% %@en{eq§§§édfg t8onnection
wi th said base statio 1?% nﬂ%ald FOBIHBLCRE AP oS YA E ™R Tt O eception of
the data link,20 transm.ssion control _informati bout i b station
or the packe?lggﬁrégée %§%%ﬁdﬁ%% i%%lgtgﬁg%né€%$ 1 ef%é&%WF?%&gg

Lransni ssi ONcGAOLEG! v LOG QT PBLLPDELT O A NASAGHAI LN o EXE QULY; FgNNect ed

with the nobi S I on, ‘sai ase ation transm ssi on control neans 25

ccor g ng totiar a0 obrEsoolad BB e ues 17 CheneEaF A b Hee et on T
Lransm ssi one¢ORLERy FRBNGaLSCRINRS Al aRPAL: LAMSHL L PTinESLRARIBLSS! on of a

packet froms station and as not recelved the packet dressed to

sai d nobile 3,81,3td o1y WM DEL RESVHOUSE ¥ HetPRekL e Aeses statd PR Y AL

mobile station and the data link transmission control
information to the second base station on the basis of
10 the request for connection with the second base station
from said mobile station, said base station transmission
control means makes said transferring means transfer the
received packet to said second base station.
12. The mobile communication system according to
15 Claim 10, wherein when said base station transmission
control means receives a packet addressed to said mobile
station between a time immediately after the request for
connection with said base station from said mobile
station and a time of reception of the data 1link
20 transmisgion control information about said mobile
station, or the packet addressed to said mobile statiocn
and the data link transmission control information from
a base station previously connected with the mobile
station, said base station transmission control means
25 stores the received packet in a memory.

13. The mobile communication system according to
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sai d base station transmi ssion control neans transmts a transfer request
for transfer of the packet addressed to said mobile station, to1dEiTd005

previ ously connected base station. 10 14. The nobil e comruni cati on system
according to Caim 13, wherein when said base station transm ssion control
means receives the request for connection with the second base station from
said nobile station, said base station transm ssion control neans nekes said
15 transferring nmeans transfer only the data link transm ssion control

i nformati on gnsgi d OB & SAtLON, o200 wheLeln when, Sl Bgeg,sbat i on

transm ssi on-control ' means Feceives ransfer reques ansfer of the

packet addreé ﬁgrg saj,d mabi | e statl fromgsaid.secppg, 2Q.base station,

’ BRescar
sai d base st aél on ?I’ ansm ssi on COI’]?I’ O% nmeans es sal gt ransf erring neans

transfer ¢ he, Backelniaddessedal paagkd BRBN €2 5hohi00: ol 0:aghdpsgaand base

station. I'e communi cati on system accor al m 10,

wher ei n sald apsfer n i RaU pagkets or in
uni ts of blog é gg%éf%%%gﬁﬁgg2§hg %%%% %yégéﬁ%g?ngcég%%ﬁ%g@ﬁet g16 The

mobi | ¢ Commgtse&banf%at emLacLatdbig10corhalbfed, pyber §t8t§%hdyéﬁa”5m tting
nmeans conprise encapsul ating nmeans for encapsulating said data’l ink 5

transm ssi onggent hakel BLALTRI @7 A31hildls RAHSrdNake #h8 tEaABRIEEL €4,
encapsul at ed packet transmitting means for

a transfer request for transfer of the packet addressed
to said mobile station, to said previously connected base
station.

10 14. The mobile communication system according to
Claim 13, wherein when said base station transmission
control means receives the request for connection with
the second base station from said mobile station, said
base station transmission control means makes said

15 transferring means transfer only the data 1link
transmission control information on said mobile station,
and wherein when said base station transmission control
means receives the transfer request for transfer of the
packet addressed to said mobile station, from said second

20 base station, said base station transmission control
means makes said transferring means transfer the packet

addressed to said mobile station, to said second base

station.
15. The mobile communication system according to
25 Claim 10, wherein said transferring means transfers

packets in units of packets or inunits of blocks obtained
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recording the total value of the length of said data |ink transpission
control information and the | ength of each packet that is t r ans &'t Ed0whi ch
expresses the length 10 of the encapsul ated packet that is obtained by
encapsul ation, in the header of each encapsul ated packet, and transmtting

t hese encapsul ated packets, and construction judgi ng neans that judge that
the encapsul ated packets are constructed contai ning data 15 |ink

transm ssion control information in cases where the |ength obtained by
subtracting the.length of the header of the encapsul ated packet fromthe
length of the?Y ShEAPsHPaf8§ pREEE S hat is recorded in the header of the

transmtted encapsy% at edpacket, 4 e&%ﬁwﬁln%%&;@a!th{[ogargp%g%% hgggmiﬂ% {'?gd packet |

transmtted packet that 1S recor e trans

17. A nobile.¢opguny ‘ég;&ﬁé‘réi/ﬁt el A§CArl g O 5 G al i dle V@Srﬁug{c{]séai d_mobile

station conpri ses: Sur1hg nmeans for measuring-receiving Q i tres 25 of
signal s trangpi | i | ONS: + 35 i ans for
selecting a ?ﬁ?ékggéégqugfﬁ%%£€4SB¥.%ﬁ%%ﬁﬁﬁﬁgﬁ%%g r%glgbq%ﬁgisgg?ﬁg packet
addregsed to L0RARALLGH SEALEQN Qif dika OV DRFEHe Phdiler & @eRIvhpg qualities
for the respective ase stations; and transm ssion request means for senQ|ng
a request 5t§:9flsﬁﬁ,%@%@,5éh@ﬁp%hl?a*&%&B;&E%t&ég%géﬁ%ﬁtti%gélﬂl%aﬂ%bfbﬁ station

of its own to the first base Station sel ected. . e nobi |l e conmuni cation
system accor dbfgr9ng the total value of the length of said data link
transmission control information and the length of each
packet that is transmitted, which expresses the length
10 of the encapsulated packet that 1is obtained by
encapsulation, in the header of each encapsulated packet,
and transmitting these encapsulated packets, and
construction Jjudging meansg that Jjudge that the
encapsulated packets are constructed containing data
15 link transmission control 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
20 length of the transmitted packet that is recorded in the
header of the transmitted packet.

17. A mobile communication system according to

claim 11, wherein said mobile station comprises:
measuring means for measuring receiving gqualities
25 of signals transmitted from a plurality of base stations;

gelecting means for selecting a first base station
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claim1l, wherein said nobile station conprises: neasuring nmeans for
measuring receiving qualities 10 of signals transmtted froma plurality of
base stations having a function of determ ning for each of othegr bepe);
stations whether a packet to be delivered fromthe base station of its own
is to be transmtted to said nobile station, based on the receiving
qualities for the 15 respective base stations, and providing instructions of
transm ssi on operation based on the result of the determnation, to the

ot her base stations; selecting nmeans for selecting a first base station

desired to t5gRsukl & PAcKehsAIEr 853K SRidraBbbEe ¢ 2A1 ahbgp1el its own,

based on the receiving qualities for the respective base stations; and

recei ving quathtYoRobEfyi A WAk JOthbyi88eilhagf hhal ibasg sbation
sel ected, of the receiving qualities for the respecglve base stations. 25

19. The nobi [ geCRBBEPRELEAOB TS tLMAGHY digi to  claim 11, wherein said
nobi |l e station conprises: 150 2 11 OCT MM neasuring neans for mneasuring

recei ving qualitiegsrafbm$bgians deRYY ety rfum sahdingi dyrefubase
stations; decision neans for maeking a decision about in which conmmunication

stat eseach ba@se strahken dss RUbOfcid fadidy alddyediePredet e MnoBdle
communi cation states, based on the receiving qualities for the respective
base statiopgsatabe stfatiest badsitdd ahd eiuest HmanSstfof i SenskDgcted.
18. The mobile communication system according to
claim 11, wherein said mobile station comprises:
measuring means for measuring receiving qualities
10 of signals transmitted from a plurality of base stations
having a function of determining for each of other base
stations whether a packet to be delivered from the base
station of its own is to be transmitted to said mobile
station, based on the receiving qualities for the
15 respective base stations, and providing instructions of
transmission operation based on the result of the
determination, to the other base stations;
selecting means for selecting a first base station
desired to transmit a packet addressed to said mobile
20 station of its own, based on the receiving qualities for
the respective base stations; and
receiving quality notifying means for notifying
the first base station selected, of the receiving
gualities for the respective base stations.

25 19. The mobile communication system according to

claim 11, wherein said mobile station comprises:

150



request for a transition of a comunication state to a 10 base stat f§onIogy
desired to nmake the transition of the communication state into another state,
based on the result of the decision. 20. The nobile comuni cation system
according to Caim19, wherein said plurality of predeterm ned 15

conmmuni cation states conprise: a first state in which no packet

transm ssion/reception is carried out to or from the nobile station; a
second state in which a packet addressed to said nobile station is provided
with identificatign information fer _specifyin id. ket 20.and_in which

t he packet acconpa%?%ﬁu5§n?h@e?83n€?¥f@% ?%%lngn %?%% ?% %%Pﬁgl??ansnitted

to the mobil gestati o, o ddisd of ¢ b WLED A packel addy eosgat o sai d

nobile statiron 1S provi cation rmfornmation fo speci fyi ng
sai d packet, a COpY.LS.E i
identification inf%?%%??%ﬂ?“%%@g”%gﬁE@?ﬁ%§%§%?¥§§%?55§?%§9:gﬁa*?ﬁ%hpacket

accompan ed Bindih;2a? B 2008t heakfleiiddd cathph Jinf 95N ansbe

transmtted; an ourth state in which the packet copy I1s received from a

base st ati ONEYAEKI30,] BeSpird dohicish it @i fLabish ofBecBacksbegopy can be

transmtted to the nobile station. e nobi |l e conmuni cation system

accordi ng toonU@idn LeceWhamy Ngdahd ciell | o8t alHoN rbuplher veonBak8es:
di versity reception nmeans for, upon reception of identical packets from
respective bgggrsbaki.onsg performng diversity reception of the packets.

state transition request means for sending a
request for a transition of a communication state to a
10 base station desired to make the transition of the
communication state into another state, based on the

result of the decision.
20. The mobile communication system according to
Claim 19, wherein said plurality of predetermined
15 communication states comprise: a first state in which no
packet transmission/reception is carried out to or from
the mobile station; a second state in which a packet
addressed to said mobile station 1is provided with
identification information for specifying said packet
20 and in which the packet accompanied by the identification
information can be transmitted to the mobile station; a
third state in which a packet addressed to said mobile
station is provided with identification information for
specifying said packet, a copy is made from the packet
25 accompanied by the identification information, the

packet copy is delivered, and the packet accompanied by
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10 22. A data link transm ssion control apparatus nounted on a baseNst aihon
for performng transm ssion/reception of information through a packet to or
froma nobile station, conprising: transferring neans for transferring to a
second 15 base station, data link transm ssion control information about
data link transm ssion control conprising automatic repeat request control
for transm ssion/reception of a packet; and base station transm ssion
control neans for, when 20 receiving a request for connection with the
second base station fromsaid nohile station, and transferring bﬁéh dat a
link transni E8FoRIEBAELICATHS, tA TP h£ARtRE THARSB EEEFandhft t ed
simul taneousl y_by said transferri neans, 25 encapsul atin aLd data link
Uransmi ssi onacBReFBR S RFBr MBI S §PG ShcREPY, L AnBe953 VS LERT 2000
maki ng said transferyi means, transfer _encapsul.at ed, packet obi ai ned by
enchpout at i oft BosgarheELeBnaoRsEY Srarron. EBSFUTHER L 5 AR PPLRGM o on
control apparatus. 5 accordin o Caim?2 erei.n said.transferring neans
al so transfe%geépi%%?gfxﬁﬁﬁfg'séa EE?%%Tﬁgﬁ%ﬁﬂV%%thFP%ﬁ}e ¥ a%ﬁ8n$econd base
statign, and mheggin idDb sgigtggion transm ssio contrggrdgggng makes sai d
err r

. . (o] unlgeatlo svstem ac
trans I ng nea transefe sard arg 18 I|nI12t ansm ssi on con

I nformation E?ai%i F??%?@]gepr?sseaid mobile station further comprises:

diversity reception means for, upon reception of
identical packets from respective base stations,
performing diversity reception of the packets.

10 22, A data link transmission control apparatus
mounted on a base station for performing
transmission/reception of information through a packet
to or from a mobi}e station, comprising:

transferring means for transferring to a second

15 base station, data link transmission control information
about data 1link transmission control comprising
automatic repeat request control for
transmission/reception of a packet; and

base station transmission control means for, when

20 receiving a request for connection with the second base
station from said mobile station, and transferring both
data link transmission control information and packets
that are transmitted simultaneously by said transferring
means,

25 encapsulating said data 1link transmission control

information and said packets, and
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station at a timng identical with or different froma transfer t}

whi ch .said transferring neans

station, to said second base station. 15 24. The data link transm
control apparatus according to Caim 23, wherein when said base st
transm ssion control neans receives a packet addressed to said nobile
station after having nmade said transferring neans transfer the dat
transm ssion 20 control information about said nobile station, or t

addressed to_s

i nformati on
connection

base station

n_and the data transnlsS|Patg

d hi i
W%ﬁ%ﬂgngscéﬁdé%gé%%egfappoﬁean%hgrgggFgﬁﬁe?$%P%eques

"”{:%le&h%b%%%‘i’{‘edd ﬁ?fofeﬁ'ézégs%ﬂa 30 S dg Q?r 3 ns%fc%r?é | B0

erring maan

ransm SsSi on coO es sai d

transfer theg ggggﬁed packet to said 153 2 1 OCT 7005 second base s

25. The data
wherein when sai dibaseyat adon 1 {ERNSALISHORSGRH (Rin

addressed 5

ransm ssion control apparatus according to d ai

V&s

&f?
to said nobile station betweenatlmalm’rE|ate ter

moTg 7ok

transfers the packet addressed to said nobile

ssi on
ation

a link

he packet
ntr ol

f or

said 25

tation.

m 23,

a packet
t he

requegt for 8888?8&&1@;%\@ Eﬁaﬁﬂﬁzgas%h%tx%t %ﬁ%"&%f&%ﬁ%%gaﬁéta |ink

transm ssi on control "appar at us

rom sali nobil e station an

a tinme of

reception of 5188 Wai@srliBke pLAREH §§6519@sE@Htﬂfc?'sa'ﬂiic HBE&'EL'eOé‘té@PHﬁ said
nobile 10 station, or the packet addressed to said nobile station

data |ink tr@@sghgsbgeoggngggl|§ﬂ3ﬂﬂ&ﬁ)Qﬁu§rom

10

15

20

25

wherein said base station transmission control
means makes said transferring means transfer said data
link transmission control information to said second base
station at a timing identical with or different from a
transfer timing at which said transferring means
transfers the packet addressed to said mobile station,
to said second basge station.

24, The data link transmission control apparatus
according to Claim 23, wherein when said base station
transmission control means receives a packet addressed
to said mobile station after having made said
transferring means transfer the data link transmission
control information about said mobile station, or the
packet addressed to said mobile station and the data link
transmission control information to the second base
station on the basis of the request for connection with
the second base station from said mobile station, said
base station transmission control means makes said

transferring means transfer the received packet to said
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a base station previously connected with the nobile station, said base
station transm ssion control means stores the received packet inZéUﬁéﬂﬁﬁy.
15 26. The data link transm ssion control apparatus according to Caim 23,
wherei n when said base station transm ssion control neans receives a repeat
request for retransm ssion of a packet fromsaid nobile station and has not
recei ved the packet addressed to said nobile 20 station fromthe previously
connected base station yet, said base station transm ssion control neans
transmts a_tr fer_re . for transfer of the packet addressed to said
nobi | e statigéfggé §3?8 %%%%ﬁéﬁ?ly connected base station. 25 27. The data

i nk transmi ssi opscontyygl anpariip aSARRALAY 0 (A B POapheLED when sai d

base station 154 1 transmssion control neans re ves the request

for —connect Beeo%ﬁﬂgtsglgn%glgé;%}ﬁ'o ??ewﬁéééﬁﬂnwh%%ms}aﬂt&r’a%%'Etaﬁ&éhi on, said

base station transm means nmakes sai erring nmeans

transfer onl ybiendaka o Rt AJARUEAS AL EARE Of | ALRE EPk8RBeaal d DI | e

station, and wherein when sai ase station transm ssion control nmeans

recgiges th?tbréQ%BeﬁoBEQHeéEaEQBntBé@§é@h thiﬁé i@ﬁé&?&téﬂ9r§§§@g to said
mobi |l e station, fromsaid second base station, said base station

transm ssi ontgatdQhedP MRABSNIRIRS AWt hr@s iRidd BQaE&%%e&ﬁ%ﬁ?é@_r the

packet addressed fo said nobile station, to said second baseé station.
with said data link transmission contreol apparatus, from
said mobile station and a time of reception of the data
link transmission control information about said mobile

10 gstation, or the packet addressed to said mobile station
and the data link transmission control information from
a base station previously connected with the mobile
station, said base station transmission control means
stores the received packet in a memory.

15 26. The data link transmission control apparatus
according to Claim 23, wherein when said base station
transmission control means receives a repeat request for
retransmission of a packet from said mobile station and
has not received the packet addressed to said mobile

20 station from the previously connected base station yet,
sald base station transmission contrcl means transmits
a transfer request for transfer of the packet addressed
to said mobile station, to said previously connected base
station.

25 27. The data link transmission control apparatus

according to Claim 26, wherein when said base station
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28. The data link transm ssion control apparatus according to Cl aim 23,
wherei.n said transferring means 15 transfers packets in units of? pACketls or
in units of blocks obtained by dividing each packet. 29. The data |ink
transm ssion control apparatus according to claim 22, wherein said
transmtting neans conprise encapsul ati ng neans for encapsul ating said data
20 link transm ssion control information and the packets that are
transmtted, encapsul ated packet transmitting means for recording the total

val ue of the h Qf sai | i r i, SSi_0 n info tion and
the |l ength Bkggg@ﬁ8%50§étg?ﬂg?g?sr%%%ﬁ%n???gg§%ﬁ%P% 8g§%¥%§%ﬂ% F e 25 length
of the encap . pac t i i - Lan.__in,the header
of each enca%gh?%?gégglalgg‘e:ﬁ &%5%C%Q@#%g?égﬁ?}f?gﬁglmg%‘?:ango%géée

encapsul at edspackgls, Aand CONStLUSEEg wga!segs?%s &?irwda@ahga_t t he
encapsul at ed packets are constructed contai ning data I nk transm ssion

control i nfoRARLECS. |8 (SASESE MPLI g bk LERALR IDbAL PachdYatuPi 1At i ng the

Il ength of the header of the encapsulated packet fromthe I'ength of the
encapsul at ed¢pagkeli sshain Eente6qr fefotRat Renheader: Phobhte LEaRsBhtted

encapsul at ed packet is not equal to the Ilength of the transmtted packet
that is recopdgdyh8rbhe wh@nhgadaroQéetfeat {3ASERA4E6Mi BACKAl coRBBOL
means receives the transfer request for transfer of the
packet addressed to said mobile station, from said second
base station, said base station transmission control
10 means makes said transferring means transfer the packet
addressed to said mobile station, to said second base
station.
28. The data link transmission control apparatus
according to Claim 23, wherein said transferring means
15 transfers packets in units of packets or in units of
blocks obtained by dividing each packet.

29. The data link transmission control apparatus
according to claim 22, wherein said transmitting means
comprise encapsulating means for encapsulating said data

20 link transmission control information and the packets
that are transmitted, encapsulated packet transmitting
means for recording the total value of the length of said
data link transmission control information and the length
of each packet that is transmitted, which expresses the

25 length of the encapsulated packet that is obtained by

encapsulation, in the header of each encapsulated packet,
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and transmitting these encapsulated packets, and
construction judging means that judge 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 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

header of the transmitted packet.
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