- 030K & Y1240 1085062 4nas 16~57~ NO, 5561 P, 4 FP02-0043- 00 Y4 38%60+" ThTLE
OF 7.' HE | NVENTI ON *0~z* DATA LI NK TRANS%W 0L METHODS, NOBI LE
COVMUNI CATI ON SYSTEMS, DATA LI NK TRaNsM SHBMIBaHMREN ApPARATUS, 1BASEG043-00
STATI ONS, MOBI LE STATI ONS, MOBILE STATI ON 5 GEBEROL PROGRAMS, AND

COVPUTER- READABLE RECORDI NG VEDI A BACKGROUND OF THE | NVENTI ON Fiel d of the

I nvention The present invention relates to i ﬂ nsm ssi on contr ol
met hods, nobile conmmuni cation 10 systens, d m] “Hlmu “I mr:sm ssion control
i mobi | e stati
*G 2.

appar at us, b?i?Lgt ot g Iﬁﬁ N G ati ons, station control prograns,

and conputer= ia and, nore S(Q?ticul arly, to data link

{ransm ssi onpgeRt r of, (Rt hosieaéupes 1N Neowakey | | NletraRs/ Sl Nt T ol

conprising 15 automatic repeat request contr or transm ssion/reception

of a packet E_@Pﬁ@%ﬁ&‘cﬂ%@i'ﬂﬁﬁ&é?”n@ﬁﬁ %ﬂh@f:@#}éﬁm@&s%ﬁe NAR NS,

nobi | e conmuni cation systens conprised of a nobi station and a plurality

of base Stathﬁﬁm&@s‘}oﬁiﬁgtﬁﬁgﬁwﬂe R TTE 8 TATRORE, SHOBNLE @0ePit @ Of

i nformati on through a pac data l'ink transm ssion control apparatus

mount d on acBr§Ro3! BROBRAMENT e edMp® TRR-RENDAHIA HEGHIING egapid on of
information through a packet to or froma nobile station, base stations and

nobi | e st ati gABKARKUND W aHIPDINENEr ®@@MMuni cati on system nobile station
control prograns to be executed by a conputer nounted on a nobile station,
and 1 2uD2Fi 4M48oE6thée~Trnenti®xdi P. 5 FP02-0043-00 conput er-readabl e
recordi ng nmedi a. Related Background Art Fig. 1 and Fig. 2 are an exanpl e of
a bl ock di agram antha fpeeskatt fiarvdrddimiratéhgtasdata | idakat r dnisik ssion 5
control nethod conprising automati c repeat request control in a

conventi onal :rahshé seaemuniccati il SyséEodédf ambbieest ajfommurnd cztidai a |ink
transm ssion control unit 3 first accepts a packet froma network 1 at an
arrowoTl i n Eygtefsandatsetinds tirhe stdtsa ilom ke dntaralmagaiana ti(s c gl whil e
perform ng the automatic repeat request control. The data |ink transm ssion
control unitsBaaddasa packdtlenundeatians enabbhei detkilfiorat icamtofol he

i nput packet, to the packet and further adds to the packet parity capable
of error detprboovpmsycEnds@RO eyt ¢ adakle mbarndirty sleddlr) and, ttrerd i ke in
order to detect an error made during transmai ssion. Thereafter, the packet
is stored angar§itedacidvoude dada tlamikngramsmissiern qordiveart medhadsei ver
5. Then the transm tter/receiver 5 nodul ates the packet into a transmtting
signal and t REnPSERBSTERE ERAASALDK §§aIRETISFIAN QABIFH £OFRFE S i on
antenna 6 to a nobile station 31 (at an arrow T2 in Fig. 21. On the ot her
handl®at the2HbBMRELSt ati onTSRE2E transheEEeFFEr ecei veRNBBO} ecei vELE he
signal through a mpbile station antenna 32 and thereafter outputs tree 25
recei ved pack&2nfBigsdapd NSGaPtiothsRiiss? oRPaH Y obPehMeen34at bt e t he

data link transm,ssion control X ) .
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



2 2@({262452454@%?@15& ~ N0, ;56 i F. o FPO2-U043-00 conpri si Wb 5t5P1(9 a%témati C
repeat request control. The data link transm ssion control unit 34 perforns
error detection using the parity added to the input packet. Wengbhe-8659L00
detection ends in finding an Error in the packet, 5 the data |ink

transm ssion control unit 34 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 packeEoﬁEht@ — el 'Ii?é 'f%dzdﬂilr?(} rﬁg@l Jhen the data |ink

transm ssi on cohtrol wunit retransmts the packet according to the repeat
request (at RE1aFLAWRKEKJrdurdh &k Wen there is no error found in the
data Tk tTansmr sstom

packet, the control unit 34 outputs the packet from

15 a data '”pUt/OU?P?'t 1%{157&1@1 32 ard EhaQ§H}nb§ean%l(oA&¥r&ﬂ"ﬁgezd£ﬁm”t)

signal to the base sfation 2, ereby notifying the data Iink transm ssion

control unitag3qof fhgsdaser Sftc':kt 9N ug +@a A LE KAWL SO My Msrlddigd of the

packet (at an arrow T5 in Fig. 2). Then the data |ink 20 Transn ssion

contrgl unitcdndebat emethedrackaibpriistihd heutasteati ugeast oty
retransm ssion. Now, suppose the nobile station 31 has noored so as to

deteriorate tbgteonmini caldonvetitbldrial Wikl 1dechmaenseéation dyBakmpng been
comuni cating heretofore with the 25 nobile station 31 and inprove the

comuni cation qual At Bakk @twthed 2hasiaialiar drandhess ide dohide station
31 3 2U02 4248 16~58~? NO. 55i F, i FP02-0043-00 sends a request for

change of thgnéenduficaf it dtse aspatken fhAcnughdthediadeastad iadrok? to the
base station 2 (at arrows T6 and T7 in Fig. 2). In response to the request,
the data |infltrdansidgsi an xtehtéokcubes 3hef ddies 51bake ttaaisnars i qdhanges
the connection of the switching unit 4 fromthe transmtter/receiver 5to

t he a6t wor k déomhepébwra lpacket fsubjrgt ddhet aiitmwmatti onatpeatepeaiugsguest
control can be transferred to the new base station 12 (at arrows T8 and T9
in Fig. 2) .cohEtmodont The dztaxkbimk etk swsidsasotocont pol whet phadds t hr ough
the switching unit 14 to the transmtter/receiver 15 w thout executing the
aut omati c repemp@ckefurerbeonfonlenabl g dedentifkcation of the input

packet, to the packet and further adds to the packet 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 to a transmitter/receiver 5.
Then the transmitter/receiver 5 modulates the packet into
a transmitting signal and then sends the transmitting

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

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

25 received packet to a data link transmission control unit

34 to exXecute the data 1link transmission control



.-—,,-

Fig. 2). 15 Since this nmethod is configured to let the S|ngle data i nk
transm ssion control unit 3 continuously execute the automatic repeat-0043-00
request control, irrespective of the change of the communi cating base
station (at arrows T8 to T16 in Fig. 2), it is feasible 20 to inplenent the
packet transm ssion w thout reset of the packet nunber at every change of
the base station as a comruni cating station. Even if the conmmunicating

station bs { o shandhd 40:0he: PRSA KRR dEshenb 1 and bt base

station 2, et transm ssion can be performed under execution of

t he autonatl e nt th \Y; 24 F~8~7?
NG 55b7 F, lﬁg‘gZa%l(-)é %gﬁg}r{gﬂhogehgﬁéerﬁnﬁl&o t %eqélhapnedlgeirrm?n tgﬁ%g

convent | on-. |4 JEhld £orf QRTHG! R L 104> SR 88 WRSEhbR (A ExdaPamRER Pal ent
Appl i cation Lald Open Gazette NO. Hei”. 1 G- 136426, a 5 virtual zone control

appar at us was 1Bke¥edid Pe PELSRTHLNANILONEI N H YNEBRo PESE tatealsaelaét upon
handover, so as to decrease the handover control amount in the smal [ radio

zone S:pheme ab resticel 1R BranShNEEABHARSALT JINATIUE4 Otﬂz)aﬁszfmt@fa_
communi cation line. 10 In the data |link transm ssion control nmethod in the

conventi onal NIUK |(®eemiwy Rakhonlewyinei )asigratrtdathaabase sbhoveyear,
since the data link transm ssion control unit 3 of the base station 2

having start e tiresaspenitiatyieg keie tdanes ni sisk oframéenss vehycprtfoLns the
data link 15 transm ssion conprising the automatic repeat request control,
irrespective wfit ha ofvalmntbade t Seanibnl @ sdfit aomreplhd tremssstsston del ay
time of a packet increases with novenent of the nobile station because of
i ncrease of typemsfesmidside phdied detheendase aratiwods aht Bigt h2) 20 dat a
link transm ssion control. This increase of the
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 inprove the communication quality

with anolher base station 12. Then the mobile station 31



traﬁ§ﬂ$%éﬂgw H%ﬁg@ time posed a problem of degradation of tﬁpdﬁéhpuf 7

descri bed above, the data link transm ssion control nethod in the
conventional nobile comunication 25 systens was ready for nobil igpo20fooaseoo
nobil e station by the configuration wherein the single base station 5

2U2~ ~~~46 1ti~58~1 Nu. 5~b i r. FP02-0043-00 performed the data |ink
transm ssion control conprising the automatic repeat request control even
on the occasion of novenent of, the nobile station into a cell. of another

base stati on, sh§dr%@%e%&pggfﬁ;ﬁha#§%rQﬂ@ttHE QBHQWL Qggghﬂytbggg to the

i ncrease of f%e transm ssi on There is anot known t echni que

of providing & Jih th{'it&gh Strad '%E%t&QﬁéﬁOiz O’Eor\?ﬁéaﬁﬁ.%sﬁé’ﬁlon

separately fromthe base ations in the nobile conmunication system 10 in

order to reduyce e, oads oficexrlangesni rilghe Met work f&splnse 280 atRe
described in fore90|ng Japanese Patent Application Laid-Open Gazette No.

Hei .l G 136A2®e dé&’é highd aehni gugx @9¥‘E¥ﬁiss§oﬂa@$§¥:r89rﬂrﬂﬂt fy g the
network first arrlves at the line control station, and the 15 |line control

statian producfse as@@@yo@fzteﬁaﬁa@ls.eth@n%dmdd@&l idf tn@ Preckehidglivered
base station. The packet-delivered base station has received a signal

desi gnating airbiase stradn Ghd - Adredieitt to ¥ heefaCHEE, ST EOM hBengBhbkR station.
Then the packet-delivered base 20 station determ nes whet her the base

station itselfhaheny d pdapstisude-tpad ket thhasetbnit i b e ol pogdestgnal .
When t he packet-delivered base station determnes that the base station

itsel f shoul ddrtarslndarn be paaketferiredt tanshé trsew en qEackett itom e (avbil e
station. Wien at this 25 tine there occurs an error, in the packet received
by the nobil earsdcats Arg, amkde TADHR | Bi gt &) on hendsoatredudst ekecufied 2002 4248
16~59i ~ NO. 5567 P. 10
10 as to output the packet through the switching unit 14 to
the transmitter/receiver 15 without executing the
automatic repeat request control at the data link
transmission control unit 13 of the base station 12 (at
an arrow Tl0 in Fig. 2).
15 Since this method is configured to let the single
data 1link transmission contreol unit 3 continuously
execute the automatic repeat request control,
irrespective of the change of the communicating base
station (at arrows T8 to Tl16 in Fig. 2), it is feasible
20 to implement the packet transmission without reset of the
packet number at every change of the base station as a
communicating station.
Even if the communicating station is further changed
to the base station 22 distant from the base station 2,

25 the packet transmission can be performed under execution

of the automatic repeat request control by the above



FPOZMQ)%#ﬁE% ¥@t5%nsm' ssion of the packet via the base stat iNQJr551°Z) tﬁ'e 8I i ne
control station. Since the packet was not retransmtted fromthe base

station, but was retransmtted fromthe line control station as degeLighad-go
above, there was the problemthat the delay tinme increased for
retransm ssion and the traffic volunme increased between the |ine control
station and the base station. On the other hand, the system described in
the f or egoi ng Japanese Pat ent Application Laid-Open Gazette 10 No.

.1 013642 f£ased the handover control anount but still required the
t| rre of each an over and retransm ssion equivalent to or nore than that

before, thus raisi I I t t 5
SUMVARY OF THE | Nvg%ﬂt%%r@ﬁ%b t(rflergs g%tnl‘%gh'\%é‘i]?po%ﬂﬁa ggﬁ%@%%%p’f‘?@ﬁle% in

order 10 S0 Xl ﬁzprg,gée&s?ngsaae%ﬁgegpfl& NEadsesdippygation s

to provi de dat transmssion control nobi’l e conmmuni cati on

systens, - dat guldnke A0 & ANH S0 O 0L PN 2t s gL 358EONS, oD | @

stations, nobile station cont programs, and comput er - r eadabl e’ r ecor di ng

medi a apabl & 10t (IECT A% NBoABRoLT 8B ?H!r%%h@.ﬂ wie! AndidReofrd p[@@ff@fmt 0
increase the throughput and enhance the performance of the entire 25 system

whi | e adapt i %é&é&@%tﬁeﬁ I g0 kit irald iy upen hanabdel, t@osagveothe
above problens, a data link 7 202= 4248 16~59i ~ NG 556 i

r PO2- 00as- 00 JdAH S & Y HeHH I r N A0l PR A0i & OtE@es:RéP.@ef‘édiSVent ion
is a data link transm ssion control nmethod of performng data |ink

transni ssi on e r OkchelRr | SARE autddBié C r@ReathitequeBis €AMEAREoR O S5
transm ssion/reception of a packet between a nobile station and a plurality

of base statijonmrmierain) Wehe dof | sgn@onNeation Mihk.a first base station,
the nobile station sends a request for connection with a second base
statilan to the firdnh bhsedstatlink tirenhdnisdidasomtinadl oethdd danshers data
link transm ssion control information to the second base station. A nobile
comuni cat i orccsysirdm atcbrrdlbgl & ocohaupieadibn pyeiiarmen s desvbibed

communi cati on system conprising a nobile station and a plurality of base 15
stati ons and atmvd ,ginoerk tax ,perifngremtieadsassink/ teaespnioalioh ¢ombrohti on

t hrough a packet, wherein the nobile station conprises: nobile station
transm ssi on wdrit Bod £ dendaiser spetfionnz dpwiata sitiami e thensegient taht r ol
conprising autonmatic repeat request 20 control for transm ssion/reception
of a packet taakelf riomnsmidatensintennivedd pemfecmsorthedrelsa hibnks for

i ssuing a request for connection with a base station as a conmunicating
statildn; wherdianSRitF iR FR@rsdniontheniy iamat rs&epeali oregransni ssion

control neans for 25 performlc%ldata I|nk transm ssion gon rol co rising
aut omati c refERLEYquest TSRO Sor 08 the movement o e mobile

station, the transmission delay time of a packet increases

with movement of the mobile station because of increase

of transfer of the packet between base stations after the

20 data link transmission control. This increase of the

transmission delay time posed a problem of degradation of
throughput.

As described above, the data link transmission

control method in the conventional mobile communication

25 systems was ready for mobility of the mobile station by

the configuration wherein the single base station



packet to or fronlthe nDblle statlon and transferring nmeans for
transferring data |ink transm ssion control information to a secap@dLa®a3-00
station, wherein when the base station transm ssion 5 control neans

receives a request for connection with a second base station fromthe

nobil e station, the base station transmai ssion control neans nekes the
transferring means transfer the data link transm ssion control information

Lo the second diaee i Atil akth A Al 4t din {9 NS R O £ 00840k 1 8PP alt U

according to the present Invention is a I nk transm ssion contrtol

appar at us ”Dlt'HeeQu%m%tQ%sﬁeEE%E' PBqhO5 tPESAOF &I 'leér{ JRSPhEsELAE EGRPLIT ON
of information through a packet to or froma nobile station, conprising: 15

transferring er%%%én@nﬂ roéfn%fh@er thglleos%a%‘iG;ﬁ”in%sg éé@l' o8, aflétRet i NK
transm ssion control informati on about data |link transm ssion control

conprising ayyeat 562t €BRAL MBIUREH GHE r?'.rof:?i@mt r&hs gegTa@iHtiiReePSEOn of a
packet; and base station fransni ssi on con means for, 20 when receiving

a request formeuaghitonud th the saeeadskase shatt eanEROBLHR aebiye
station, making the transferring nmeans transfer the data |link transm ssion

control infordidd.on to the second base station. Since the technical idea is
common to the invention 25 associated with these data |ink transm ssion

control nethod, nolrhedeCOBTANHY tlod T WhoswStefhnaadedaf dddwilkdithg a200Re 4248
16~59i ~ NG, 5551 P. 1 FP02-003-00 transm ssion control apparatus, the
operati on andocaftfrect swialtlidre fdeseohhedlbef ave trandel basons sdpdhetéhyenti on
associated with the data |ink transm ssion control method. 5 The data |ink
transm ssi on fownt thle besbodt actonsliing the mbbipresemhunbeehtionnsystamnet hod
of performng the data Iink transm ssion control conprising the autonatic
repedt0 r equesin comtewltd arcduensrhis siand rateptdlangds aipacketnetwork
(e.g., as also described in foregoing Japanese Patent
Application Laid-Open Gazette No. Hei.1l0-136426).
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



bet&@gﬁ “#Aaﬂéﬁ§WE station and a plurality of base 10 statig%é56b%e% ﬂﬂe

nobi |l e station issues a request for connection with a second base station
during connection with a first base station, the first base statgpB2-0043-00
transfers the data link transm ssion control information about the data

link transm ssion control conprising the 15 automatic repeat request

control for transm ssion/reception of the packet, to the second base
station. This causes the serial data |ink transm ssion control information

to be traHSfQEEggngﬁﬁﬁﬁﬁgﬁ$%% QﬁggﬁﬁEQEkOG§apEEEQBELQgS&%giﬁgE?fghg%ation

transm ssion contro accor ce with noverment of t

and the new hase SEahkaRsuchanled 0 theudaia Ik LAGRN ssipn qont ol Lo

performretransm ssion of only a packet Wi a negative ac nt. For

this reason  heansiRaled weBn hecpanvepiianal sgay can | usdt | onberel n

one base station continuously perforns the data link transm ssion control,

the method 1Qe+ GHART 4240 throrORReNEi n@S8oh t Fo1 18t £FD8n Wé 3 2000iding to

the present invention can avoid the increase of the transm ssion delay tine

of pagket dugpb@ethenéperedsanyf propnehernf ACkel ahet yRen Mase sdati ons
and thus can decrease the transm ssion delay tine of "packet 5 to increase

the throughpyprand. €pEaBREsEREnPeidOr FMacerohriehe epdliume SYiticrBadEd ©
adapting to novenent of the nobile station. In the data |ink transm ssion

control nethgdtaees ¢hag 1tid bri¥ASENR tAPVENt A BRedBSSEI BEdtabave, the
10 first base station may transfer the data |ink transm ssion control
information to theogseadnyd beEErshadin thet Bystaie désdrnibes tihe gnansfer
timng of the packet addressed to the nobile station, to the second base
station or nEyregoihansheanesd @aten ts apeld deasierrs Talidomin Gddaing 15
different fromthe transfer timng of the packet addressed to the nobile
statilon. Nanw®by, Hele 1081i36a 200 diatrecatd D sy sterdaoaorabmgrd b dnienrpy esent
invention can be configured so that the transferring neans provided at the
base stat~. obstal sti2Q trangsfieed atpackeimaddefssemkch o Hdredamdr | earsd ati on
to the second base station and the base station t~cansm ssion control means
makes the tr zesfrensmgsizansequiinsiant t be dat mokienkhamanidwts Sefomont r ol
information to the second base station at the timng identical with ox

di fferent thus raising the problem of interruption of
communication.
15 SUMMARY OF THE INVENTION

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

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
througﬁbut 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



25 flp%ﬂwﬁttﬁgé% er timng of the packet addressed to the H%l;iSPe sg'atlilon
to the second base station. The data |link 11 ~002~ 4248 17~00~1 No, 507

a. 15 FP02-0043-00 transm ssion control apparatus according to t@FOQngggLOO
invention can also be configured so that the transferring neans al so
transfers a packet addressed to the nobile station to the second base
station and the base station 5 transm ssion control neans nakes the
transferring nmeans transfer the data link transm ssion control infornation

to the secoangagﬁfg I%ecpa & ressegEEEE?E %? Qhed from

the transfer Tinng o to Il e st t|on o0 the

o the E?_Zie*?“'%‘ﬁ%tei'ﬁ??&ﬁ?i 5 rar{,é; TIPSO st e
base stati onp%%f%r}m ggl 8?%%:’]%};%%%'[ lt?@nsﬂﬁstsrl%ri'?f Eénf SQI eﬁﬁn ?ﬁ

addressed to ter having transfterr
Ilnk Er

base station 1Syl ssion | inforgRtign abouted
nobi | e statlng% %% e packet %g}essedrggﬁ%EQ nobi | e statPon and tﬁe dat a

i ket ansi $sLaR QI /LU AL 0B 0Nat Sa DRSE S el T 8AYRSS L o

connecti on 2 secon ase stationfromthe nobile station, the

first base stathapy LANST £1:51 4181 { 85eb ¥ed aRackela tiard)e aasanth hasen

station. The no comuni‘catl on system according to the present invention

is also desi e%@mgcea&tr&l&ﬁ%rﬁwmta whiersd s faser St Bdn ONcié ansi Bsi on 25
control neans provided at the base stations receives a packet addressed to

tl ge nobi | e stsakitakrakkakshavi a&guaseerd? corrldddfi AtwiBhlE~65BoRdbadS6 i F,

econd

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 is 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
compri;es: base station transmission control means for

25 performing data link transmission control comprising

automatic repeat request control for



e rC cen A
rPCﬁJ8%E45@@01@%§ﬁtransferring means transfer the data IinkNpTQﬁénigsﬂgn
control information about the nobile station, or the packet addressEd to

the nobile station and the data link transm ssion control inforngiggn 3-00
the second base 5 station on the basis of the request for connection wt

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

transm ssion control nmeans makes the transferring neans transfer the

recei ~red packet to the second base station. The data link transm ssion

cont rol apparﬁ%&@\ﬂ#&&ﬁ&gé gg§£90Lh8f P 63t LR £38n Ehlé' Agpdesi rably

configured sot en t ase statron“transm ssi on control neans

receives a pagkgt; drgs e@ﬂ%ﬁ§€ﬁ;ﬂ?ﬁ§|1e§ﬁ§tkgﬁ‘fféﬂsfgﬁéiﬁbna gathe

transferring neans transfer t nk transm ssion control i nfornati on

about the 15 rmbi [€r2hshi 081 o' cbilerBackelr ABHARIPGJ O LA HRR! bass! ati on

and the data transm ssion control information to the second base

station on the hasis, ofyHd iHEaYEs CHYERLT el tWohh EP&néﬁEQBﬁoHasezo

f
: %ﬁe
station fromthe nobile station, the base station transm ssion contro

means srakes tduhdFaNSheshs NgeBBRDE st handl@edthe JreCRimbs PREK ki tR Lhe
second base station. In this case, when a packet addressed to the nobile

station is refdored Bhskhethicish B&m stRéi ABblLBe sAlad ikase shatbase after
the transfer to the second base station, 25 it can be perfectly transferred
to the second thasios tatinemizid dhusnthe 1hassoyeralads the €pdasFepking

transm ssion 13 2~~2~ 4248 17~W0~ Nu, 7567 P. 17 FF02-D043-00 control can
be executed niwansecirstyidet wdes tdwetdhaskink attonssmids Lbéncasognhabce
reliability of the data |ink transm ssion control. In the data |ink

transm ssi on iatfdrnd tiveh hosl Bhacsecdhdgbhget Beagiesent i nvention

desirably, when the second base stata,on as a new base station receives a
packet0 addressed t & t héat@bi [ldnkt attxandrei setona Hort riainmedappetgtagter the
request for connection with the second base station fromthe nobile station
and a tine ofagemoepingn tk0 ahelhprdatat! i ikvénbisni sks ora cdateol link

i nformati on about the nobile station, or the packet addressed to the nobile
station and ttrrknbs$iok corerd ssimar auns meluntddomaei baser shathenfir st
base station, the second base station stores the received packet in a
menory. | n tHonspesforainemtinpesahiies iopdrenesddondi ad t bnfermpkbepnt
invention, desirably, when the base station transm ssion control neans
provi ded at tHhrdese aspackehstpeReifikan 2 pabrde aHaELSBed PBPYheinRghil e
station between a tinme i mediately after the request for connection with
the baze 20 tERDDHEIFHNt RE3RShi IoF staprshesrd g tFe2ofSaht Peficof the
data link transm ssion control infornation about the nobile statjon, or the
packet addr eSSt ¥ 1 F@ Hobi e SR HTTHIS LR GRE Tk &RiEPARetigRsAPeLFon

control infor tiog:fron1a base st.ation Ereviousl%Pconnected with 25 the

mobi | e stati GHRC& he Bese FSRRFISF SPAnsAPELFOR coATPHfSIng automatic

repeat request control for transmission/reception of a

packet; and base station transmission control means for,

20 when receiving a request for connection with the second

base station from the mobile station, making the

transferring means transfer the data link transmission
control 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 Jlink



i N ] ' ~
nea@goéﬁéag@ k%@gﬁeceived packet in a nenory. In the data 1ﬂ055ébozp4548
17~-00~ NO, 55 0 7 F. 18 FP02-0043-00 link transm ssion control apparatus
according to the present invention, desirably, when the base statp@n-0043-00
transm ssion control neans receives a packet addressed to the nobile
station between a tinme i medi ately after the 5 request for connection with
the base station equipped with the data |ink transm ssion control
apparatus, fromthe nobile station and a tine of reception of the data |ink

transm ssi on | J20f0r i Akl k QR cket
addressed to tt%%gltsr% sl%lergnsFgﬁﬁgﬁqagggtgﬁgttglgt’gelg ??%tgﬁgﬂs?nﬂgs%%ﬁe%%nt r ol

i nformation Ey, LN RREV I ctedsnichy the,mby

station, the%g?ea%%g??%ﬁf?#%ﬁs%B%EWO%o)élnr%(??Qﬁeangfst or esﬂfme reé:lgi ved
packet in a AV t s CasRe WiERAt N sECONEL DASEs ST Gh T kb RSy & new 15
base stationg%g%g¥§§§ﬂ% pé?ﬁét agdressgd ?%ﬁ?he nobi eFStationIggﬁmeen t he
time i mredi atglyy, ff ter the connection request for connection with the
second base station fromthe nobile station and the tine of reception of

the dafa Iink trangiesghel 160K kRlansMHi¥I R 0BnekeUl méFRoADCIr @Iy
station, or the packet addressed to the nobile station and the data |ink

transm ssi on te0phe Y rd Sl MRS oMk thRebhbdt o Paes rdmiiranrheh@apacket is
stored in the nenory wi thout being discarded at the second base station.

Therefore, thenhagdaxsnigkidatoht K1 Idca SH@RheOatt Oinallcopepdet
performed nore securely between the base stations, which can enhance the

reliability dleilist |tk AS) f2OUBrdR4Rikéi0hi/rechiptiDib of o dacket
FP0O2- 0043-00 transm ssion control. In the data |link transm ssion control

met hod accor ¢igt@idemn t BReprmsieile | BtRticn, addsi 4 alpllyiradhify t bé desesd base
station as a new base station receives a repeat 5 request for
retramsm ssi @tadfichpackiied rihe tnfvd IDdHid e tsidratissuands hasques t rBeei ved
t he packet addressed to the nobile station fromthe first base station yet,
t he second basersicticn witdnsrigexand neasd evtateipresturfing ,conrzest bonof t he
packet addressed to the nobile station. to the first 10 base station. In
t he nobil e comtini eat fdonsEystase 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
control information to be transferred between the base
stations performing the data link transmission control 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

N
(&)

configuration wherein one base station continuously

performs the data link transmission control, the method

10



acccfr”&?*hdﬁ%ﬂ@ H@Ogr esent invention, desirably, when the basdUst¥fi of 14
transm ssion control nmeans provided at the base stations receives a repeat
request for retransmssion of a packet fromthe nobile station aggd@aschz2g0
not received the packet addressed to the nobile station fromthe previously
connected base station yet, the base station transm ssion control neans
transmts a transfer request for transfer of the packet addressed to the
nobil e station, to the previousJ.y connected base station. In the 20 data

link transni ssi " (ARABEELUSLARCOLA I0n  Gad B ILERR 1 hOYEDLEON,

desirably, when the base station fransm ssron con means recerves a
repeat reque f r 1 SSi aﬁ:ﬁ‘@g 0 i\Le ari{gn and
hag not rgceﬁfede?ﬁeq%;clget i%d%gsggéayg t he m%EI {Bea{éslfea?‘:agh Z%tfrr:%gnthe
reviously c i atL }.SSI
ont 1ol mean oy sren Te e ey oF pac e 85 453" hh%8, SRR 2o
FP02-0043- 00 dififiesin (et dad e O rdditn PECKSh QLEESERMle! Or! PECRREI | €

station, to the previously connected base station. S cas en the

second; base %@tih%ﬁ'e%%eatﬂ‘év‘tl@ﬁéﬁgﬁ%ﬁti 2R TSARINES thd EQ%%:E@E{EQSBH or
retransm ssion 5 of a packet fromthe nobile station but has not received

the packet adifeesedrleOsiyieemnfi fe SRigIANd EeMbPentht S RRgEmSHRIEON as
an old base station yet, the second base station transmts the transfer

request for tgwmisisat. of the packet addressed to the nobile station, to the
first base 10 station, whereby the packet addressed to the nobile station

can be transferrediIgui tkex theret Diakd thenphoeesshngcspeedlf ofeth&d
handover can be increased, thereby increasing the throughput. It is noted

herei n that tdedreiento thepre¥ernts iARventSon 8k tidbdnidde aboledi aRat s
wherein the packet addressed to the nobile station and the data |ink
t ransii ssi on fionttr bl siend s thdh Mz L@ atisfelrt the @ity 1t hanst £ sietls & hoh he
handover process of the data link transm ssion control fromthe first base
station to tlwreecondnfaseattian bo, tRe sattorchbagksotbeiappEt etet ®ame
enbodi nents of stepw se transfer as follows. Nanely, the data |ink
transni ssi on tdaritrolasrithieod racediedi agmiagt bé phespackehvaddressadytbe
arxanged so that when the first base station receives the request for
connect i on witthe mebidecstdtiade dwatthenskecomd2besehetabbpheostmayome t he
first base station transfers only the data |ink transm ssion control
informati on dFarsLerzred 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



r am AR¢ \ ~ ~rn
10~-2LVH 4B, LRI NG, 5~0i P, ei FP02-0043-00 mobile statioflaid!solt Hat
when the first base station recea.ves the transfer request for transfer of
the packet addressed to the nobile station, fromthe second baseF%bqtbgqa_oo
the first base station transfers the packet 5 addressed to the nobile
station, to the second base station. The nobile comrunication system
according to the present invention may al so be configured so that when the
base station transni ssion control neans provided at the base stations

receives the tr:%%é‘?r?itﬁ%%%}ﬂ?fﬁ i"%bf#‘%f@tﬁé‘?a&@o?&fﬂﬁdtgaéﬁ%;é%én%ﬁtf rom

the nobil e station, ase st Fansm SSir on contr ol és the

ransf er ri ng ERANS #@0shen1 98! Mo i AR e L Iy LEBRSPASS b £80LE g

informati on o nobil e stati on and so that when t base station

Lransm Ssi on 6Hd o)1 86282 aReREILES e kiANShAEe3ehO Y Ind GobL pasT er of

t he packet addressed to the nobile station, fromthe second base station,

the base statdtQnt idraNYTHIR Yo &HHY O s SBanSr Ik ESnd Nend redisd es €4 Pgofreans
transfer the packet addressed to the nobile station, to the second base

statign. The {Gadisnli J44 dr HHE 551 HeAbs GRAKESD| L IRONRAF Rl diBe AELRY Hhdan$ O the
present invention may al so be configured so that when the base station

transni ssi on {GHY A r MRANYIECAMES tritth SeieRdn fedn et f OFmat {dn t he
second base station fromthe nobile station, the base station transm ssion

control neangTHBKRTIME HdANF eIt idl) Jeaise U eri nyidde Wagr | nk
transm ssion control information on the nobile station 18 2002 4248

| 7~Q'i ~ NO. 5%07 &if28r&R02-1343- BReartk sostdit twhengt her base spatken
transm ssion control neans receives the transfer request for transfer of
t he packet acddidesssagkd otbheth®binlodisieat s@atibhontd heehwecesdohdsbhssat i on,
t he base station transm ssion control neans 5 makes the transferring neans
t randfter the sgadkietn addressed to the nobile station, to the second base
station. Wien the packet addressed to the nobile station is
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 station, the
first base station transfers the received packet to the
second base station. The mobile communication systemn
according to the present invention is also desirably
confidﬁied 50 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



traﬁ%%%rwgﬁﬁfwgﬁW%he first base station to the second base WbSQPEti%nIBn

the basis ol reception of the Lransfer request for transfer of the packet
addressed to the nobile station fromthe second base station as fpHgwobasepo
station through conmmuni cati on between the first base station and the second
base station as described above, the handover of 15 data link transm ssion
control can be executed nore securely. The packet transfer is desirably
carried out either in packet units or in block units obtained by dividing

each packet. (g enapyh0gothentl anplsys | ”@agfsl‘;ﬁé&“i tene t dOtRecamgs

feasible to inplenent retransm ssion of onl ocks wth negative

acknow edgegg%n ﬁltisé%%nLEsnleféﬁ £ Q@ié‘ﬂqmlﬂcmts tREON L1 & N AdVG! age of

capability reduci ng the packet transfer volune. Incidentally, in't

data |ink trgpspj sl LoNddle 2 dRbhee HoB 1t RRIAMN BRYCHRE Abta

desirably, a first "base station encapsulates the data |ink transm ssion

control 19 1hn@ Qrasmlsi4@n-con@rér MrorRBtiBn % FROZdMKd Hhse

information and the packets that are transnmitted, records the total value
of the | engt Btk ithe cdhatrde balk ils’ JFS Fin%S ir@y et 1flr idyriid@iia with t he
| ength of the packet that is transmtted, ich expresses the J.ength of

the 5 encapsuyhat ¢dcBaaksi s &hiwed hiesh BronearsHbailensthnibhe tked sof each
encapsul at ed packet, and transmts these encapsul ated packets, and, in

cases where ghatliergt hapbindkBednyostbsI admgmnhke sl ehgtdrafs fdwrihapder of
t he encapsul ated packet fromthe |l ength of the encapsul ated 10 packet that

i s recorded meahize treatefeof thierbcaived tpet st aps ukhked epacietbd se not
equal to the length of the transmtted packet that is recorded in the
header of thethtdrsin t tBt phoket 1iskdgeanshasstibe enndpsll atpgehpdoket s are
constructed containing data link transm ssion control 7,5 information.

Fur t heér nor e, aicootrididngobtd e thenmure et t onnyeattéonofis halppesdirabldent i on,
desirably, the transmtting nmeans conprise encapsul ati ng nmeans for

encapsul at i ngonifd ghateal |smkthabnwinessitdre coase ok tehfionmdty 2ors s tdre
packets 20 that are transmtted, encapsul ated packet transm tting nmeans for
recordi ng t heondtrall waknse nefcetiees engarksft tandrkased itk thermed skt on
control information and the |length of each packet that is transmtted,

whi ch expr esséattilon péhgriharingaadr &psurhrafpaciag nearsiraypifsned by
2S encapsul ation, in the header of each encapsul ated packet, and
transnittingtiisedatentapkut nepampasikensconrgol 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
statio-3 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



20 HiHAg18 8% 46 ~ ~~0 2~ Nu, 55~ | ~. 24 FP02-0043-00 LbAstr ucti oh
judgi ng neans that judge that the encapsul ated packets are constructed
containing data link transm ssion control information in cases Wegpe_bH83-00
| engt h obtai ned by subtzacting the | ength of the header 5 of the
encapsul at ed packet fromthe I ength 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 transmtted packet that is recorded in the header of

L LS, AR ARG S A

control appara resen nventi on, desir , the i ng

eans compr | §%a€[’:'1%21]953,.uW})lic'?xgcgﬁagﬁhéﬂ{:ﬁgil%ggéﬂﬁ‘&itggofh@hga&é’té ik

transm ssi on contr i rmation an ets that are transmtted, 15

encapsul at ed i LS A heans for recording the total value of the
| engt h of thgﬁgggghﬁk%k tréﬁgéggéion control information and the | ength of

each packet that ie:lrensmised WHED @iaRoens Le Lanidy ofydiit

encapsul at ed packet that is obtaine C ation, in 20 e headex of

each %ncapSUIa%ESQ'_dH%%k%t01 tRRd PRSI tilhivag dikase fRNcanail @t athdiaoked s, and

construction judgi ng ‘'neans that judge that the encapsul at'ed packets are

constructed gRRLAHAGe il 1ddlstd MSNBLESE UL LOTVE Yo dANJMRIPIk D Ccases
where the I ength obtained by 25 subtracting the | ength of the header of the

transmtted gacRRIWRL 6 HACkebiflkostibechaatled af hemenearailatead, 21
20i ~2~ 424B 17~u2i ~ NC, 55b 7 P. 2~ FPQZ-00@3-00 packet that is recorded in

the header offihe antapssidudtedrpackeinnetctidin anieh thet Bedomvagtdusd the
transmtted packet that is recorded in the header of the transmtted

packet. In tRese ich Etomdthe mobddre ke ateldrakind jaidgat igf Tddwptfigst base
station whether or not an encapsul ated packet that has been transmtted
cont aions dat afl ichke Haazasliak aracenirseiomficaomntetdlonnfordtatorcaiawt can be
the mobile station, or the packet addressed to the mobile
station and the data link transmission control
informaticon 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 1link <transmission control
inform;tion 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



snDQQWﬁ§4%@EfUﬁﬂ@ﬁ oil the basis of the data link transniss“%é5é%ntgoﬂ8

information. 10 Incidentally, the present invention also permts enploynent
of enbodi ments wherein the base station performng the data |Iinkgpgs_gpa3-00
transm ssion control transmits to the nobile station, control base station
identification information for identification of the base 15 station
performng the data link transm ssion control, instead of the data |ink
transm ssion control information, Nanmely, a data link transm ssion control
nmet hod accor di. t t ] 1 00| t i 20 transy ssion
control met hg'&pl%f %%%Q%P%‘%Eg atc'aorﬁ f|)InE1<l t?ghgfnggg?oﬁaécéo%%?g crgra?p?tfpéelsng
automat i c regfc%tse'iafcquf%eﬁegbg?:o &é’é#{u@fgp SN LREEPELOD AUt & Ragket

bet ween a nobi "€ Station an | ura base station, whereln a base

station perf %&%@g\its@glo%aggnltirgli &ééﬂ§@fé&f§e§%{ PQB%‘E' ad&4pOsgLhSd 0 the

nobil e stati on, contr ase statron identificatron information for

I dentificati (Eﬂe();no%%.le “s"‘egl%‘ig'ff%“éac 0% e i%ﬁiﬁ%lgf%%?ﬂg@ the

base station performng the data l1nk transm ssion control, 1nstead of data

link toransm $ig0 SGORL E QoA OF {BY LARK BRE PSS @A tlike S8R bBeghaldon

identifies the base station performng the data I1nk tragsn155|on 5

control, basefcOnyalthe G rola banes 81841 @BnkeeNt hbbadbhad, | HYnBHON. A
nobi | e comruni cati on system according to the present invention is a nobile

communi cat i OResY eGSRy 22 tHRY I Heldii bR tHdIrddd Y1 1k base to
stations and configured to performtransm ssion/reception ~f information

through a pagkahsmiaeri’imcenthol Nenh besRa 61 8hi B0 Bkl AESi10asta t5icH | On
transm ssion control neans for performng data |ink transm ssion control

conpri sing agrofRtigadiePealddre@rsd ttbthenidwl 1é tdtians anasthe/FLeept i on
of a packet to cr fromthe nobile station; and transmtting neans for

trangm ttingltiakt beafBhii b8 ishatonbrol oM foumbesen Hrdn arbaserdtidt iai i on
information for identification of the base station performng the data |ink
t ransm ssi onpgentioalsly?2dmsdeadsd ofiglat aheéi nkbilanstatdioon aid kedse
information: and wherein the nobile station conprises: nobile station
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 information about the mobile
20 station, or the packet addressed to the mobile station and
the data link transmission control information from the
first base station, the packet is stored in the memory
without being discarded at the second base station.
Theref;}e, the handover of data link transmission control

25 can be performed more securely between the base stations,

which can enhance the 1reliability of data 1link

15



N AL noECen a
trarfgmgséﬂ%% .J:th?ol means for identifying the base station NB‘eSerﬁér niD'ng”t he
data link transm ssion control, i based on the control base station
identification 25 information, and perform ng data link transm s$p@d-g043-00
control conprising automatic repeat request control for 23 20~2~ 4~?4d
17~u3;~ NG 561 r. 2 7 FP02-0043-00 transm ssion/reception of a packet to
or fromthe base station; and connection request neans for issuing a
request for connection with a base station as a communicating station. 5 A
data link tr 'éﬂgg&&?n&ﬁr?fpar atus according to the present invention
is adata lin ransmssion control apparatus nounted on a base station for

performing transm S5 ORLLECARLLOM Ofyi N ALABRL 081 b OMGH AoPACKSERLE OF

froma nobile station, conprising: 10 base station transm ssion control

means for per ] i 1 5S4 tr i;Si u tic
P J&&&'ﬂl‘fa@@ dﬂé‘?ztésaéﬁf”ﬁféé’ﬁ‘tf&?, @é#ﬁmé%%ke‘?lg%% §§g?rom

repeat request contro or transm ssion/reception o

the nobile stalddy paRd L{2P50h1Hd BhWPAS Sfat {BRTEILT Jik 5%§ﬁ@aﬁvbile

statJ,on, contro ase 15 station 1dentification I nfornation

i dentidicati g ffedher HASL:oF 2k RS BELHOLH BY ot At sl Nhd rAASII 85i on
control, instead of data link transm ssion control information. In this

case, the basa .l GhPWAOnBNG el vdat 8nd0phiRktt LaAEBEEEHOBo CORET O
transmts to the nobile station the control base station identification

information fodb i MeRtriaftiiont £PEmEhd Fa AsSBasbaé t 201 PR Iet!,Mthe $&€odat a |ink
transm ssion control., instead of the data link transm ssion control

i nformation, vy eatie febBnksaizs stiotdmefenrdgladt fHort beahsferssati on

perform ng the data |ink transm ssion control, based on the control base 24

2002 4248 17GHel geckethiaddr eds P @H43m008idkakitaniodentbf thatfonst

information. This permts the nobile station to performthe data |ink

transyg ssi on kyy r gltadnimg. Ssi ngnt hehautmobile repeatnieghbiésh copstan for

transm ssi on/reception of packet (e. g., a connection
according to the present invention, desirably, when the
base station transmission control means provided at the
base stations receives a repeat request for
retransmission of a packet from the mobile station and has

15 not received the packet addressed to the mobile station
from the previously 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 lransmits a transfer

16



5 xé&ﬂlgsflm%rlwh%ecti on with a new base station or the Iik@?- Akt h P-egﬁect

to the base station performng the data link transm ssion control. Wen the
nobil e station and the base station performthe data |ink transnh§§bgeo43_oo
control using the control base station identification information 10

instead of the data link transm ssion control information in th~.s way, the
data volune of control information transmtted and received can be reduced,
so as to decrease the traffic volune of the network. Incidentally, in the

d i nk i i hod h i i .

e ab R 2B P Er 2 Th B Chnt oSS £ B M1

id ifi i i,nf i d h L.t:.t.ed, d

't hfi”t ot bl vaP §'t2f°r{lﬁ'c;tq: Erﬂbﬁa:r%i@f%@?&ﬁ%fgﬁe%‘ésér§?§%—?§§%%t citheed ﬁﬁ

;Qp?%;”;‘%'s"th”l feﬁ,gﬁn 8?1%%55?8%%%%thgeé‘cspsez%qz%cl“%%ﬁle:sfﬁézﬂ%? bhodind ;f: on,
1 . 1 t

'pgckﬁ?s, eZES%ai%ﬁ %géﬁg%?é‘éa—ﬁs%ae%%%ﬁe%érozf%ﬁﬁsﬁ%ﬁééﬁh%%%c SLSTEOR) oot b
t he 25 . . ,

encapsul at ed SiackBr oS, ERER EHSPhEH1 PACHER e LOATLE Mt MO X fle i 1 1

1 7~0 ~1 NO. <38/ F k%? ggﬁzég%ﬁ-eg El’ié’ﬂrﬁiﬁitltee@t%'%&%%!lr%heghgaf:ff’é%' s not

eng ﬁ (0] a e In t

equal to the e transmtted packet that Is recor e

header of theJdARtiied RACkeb1d HAEESstARLohNGeENCRRS W akoflanssket s are

constructed containing control base station 5 identification information.

Furthernore, ditihg RPRhLRAISANENEIGAI] b5 ¥eLawsef £ he firRsmiY oifneat i on,
desirably, the transmtting nmeans conpri se encapsul ati ng nmeans for

encapsul at i ng, & 1€ aalrels RIFRoSERE I Mdbi dendd 44 k| @b ikhkorMBLtapagad t he
10 packet that is transmtted, encapsul ated packet transmtting neans foz

recorj ng thedatiadn valyHerebyt hend epgidkenf hheregpkHOltdHagsdestmdh Dhe
identification infornmation and the I'ength of the packet that is
transmtted, whitGhhrexprasses theahengihedf dule-kddr entapatat eddpacket that
i s obtained by encapsul ation, a.n the header of each encapsul ated packet,
and transnmi t tgmgddeisey espapaul féed yhackrbsdoasd const bectimer¢aslgdng neans
that judge that the encapsul ated packets are constructed contai ning control
base station tHedetantiirf¢osd s g i tiher tAtooghpntcases where the | ength

obtai ned by subtracting the length of the header of the encapsul ated packet
fromthe | ength of Itthisencigps Neateich phakethe mtesent deoreddr am isheoheader

of the transmtted encapsul ated packet is not equal to the length of the 25
transid tted pdokidted Hadt tirse resnhordiouen s twiee hetnlcthofpadket raddnessed
packet. 26  20U2 4e48 i?03r1 NG ~5b? P. 30 FP02-0043-00 Furthernore, in
the data |inkarthsnivedide coratbonappsr &ths dntehd indkeskranspientpon,
desirably, the transmtting neans conprise encapsul ati ng neans for

encapsul at i ngarHe ToANLOrMedders f8ei DI HeRePREhY i iR § $H0F¢d® BReand t he
packet that is transmtted, encapsul ated packet transmttjng neans for
recor di ng t hdawsieyey precesstAé tBegolRte iRk IFAMIM $as sFaRtBAL
identification information and the | ength of the packet that is, .
transmtted, SRR prigsEeP2sR FEREIPN oF Ot Fee 19°ePRARAF St BB paCRet t hat
i s obtained by encapsul ation, in the header of each encapsul af ed packet.
and t#%nsnit iHy CREseERRaRau QPE’&lﬁgckE?s,e"ﬁ’rﬂfﬁéﬁfétt? ué’%i on FBHgFﬁg means

that judge that the encapsul.ated packets are cqnstructed_containing control
base station YRS 55 cf;ﬂlld’f’("ﬁ nf SPHE: 'det"r?‘ﬁ aégésfﬁﬂgrﬁr?ﬂém%ﬁbgﬂ

obt ai ned by subtraciing.the | ength of the_ header of the encapsul ated packet
fromthe | engc.icﬁ‘)%lfoi H‘ée%é?&‘ip?s‘iﬁ‘g’ftg’d‘%&q( § REESeRY é@glealé:dqnnm?ﬁegﬁeader
of the transm it et e8P GleRPERS £1 2 L Yafiar Bl RELSAUNRE 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
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packet. In these inventions, it can be reliably judged in the base station
whet her or not an encapsul ated packet that has been transnmitted ¢EObabpng3-00
control base station 25 identification information, so that control can be
snoothly perfornmed on the basis of the control base 27 10e2 el48 17~U4~1
N~~~. 3~o0i F, 31 FP02-0043-00 station identification information. In order
to achi eve the abovenentioned object, the data |ink transm ssion control

method of thediiaeicd(NEN4R0 £S5 BndR! dnbhierld ANS/Gs Bl CORdE b Mt hod

of 5 perforning data transm ssion control conprising autonatic repeat

request cont &%lﬁefiq;ﬁé (S Fir3SisVy SeeRldsen rofr Brhaskel betveenpacrebile

station and a plurality of base stations, wherein a first base station

stores and makes A LOPYLOf rRECKRH1R WL dD, | 888k theatdibridfiwisat i on

speci fying the packet has been added to packet addressed to the nobile

station, whergifyidie fipst 358 spakbontdaliiorer srihereaskathLopyckeora
second base station, wherein the second base station stores the delivered

packets Copy, AN NI L1 BoONM D! mBBA § ebasita tiho$} altbOnth § OBRIGoRAN DA ke fir st
base station transmt to the nobile station the packet acconpani ed by the

identificati utdiifd Moth@mordrld Bemfiehi vatednpepkeémeryor Snagithi thély, in
this method, a first base station out of a plurality of base stations

stores and myasseah € AR et iRackely alsvhbecanibiifed aton ttvati whenrtiaéi on (e.
g., tentative nunbers, letters, synbols or conbinations of the) used to
speci fy the pamketsthasi dreairandeds ¢ Dopacketralidnessedorovitiednabi tiee
station, and delivers the packet to the other base stations . furthernore,
in regard todde: 2Tapdoket réceivbeshthdirequestt 6 catrenertion et the is
added, the first base station may al so add identification 28 2002 4248
17~04i0- NG Ehcord BRs&EP82aBA4d- (Mramf oheranobhleo stthd ipackethe¢ tisasé, and
may al so receive the packet to which identification information has been
added bef or eharet: fommraniseri dxsB sbatirodsme #Fus madaitbe thansfarribgse
stations store the 5 delivered packet. Afterward, one or nore base stations
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 the second base station, the base station
transmission control means makes the transferring means
transfer the packet addressed to the mobile station, to
the second base station. The data link transmission
20 control apparatus according to the present invention may
also be configured so that when the base station
transmission control means receives the request for
connection with the second base station from the mobile
statigﬂ, the base station transmission control means

25 makes the transferring means transfer only the data link

transmission control information on the mobile station

18



conﬁpwgiwy4ﬁhgﬁpwﬁst base station transmt the packet to whi'®RooT P

identification has been added or the delivered packeC to the nobile

station. Thus, since packet can be stored in the respective baseppbhalpns-00
wi t hout providing 10 a circuit control station that perfornms packet

delivery separately fromthe base stations, and since one or nore base
stations transmt packet to the nobile station, the traffic wthin the
network can be reduced, and the throughput can be increased by shortening

the 15 transmgissiQn tqgjtﬁ)éwkliér%pﬁmtﬁé 58 epg‘rﬁéﬁﬁons%rla%%'%oqxeré&{me of

t he overal |l System can roved. IT'n er to acconplish the a

obj ect, a dah%aé%”%e%%%k ) S$HOR GHY A fg%#g%kn s £ LdIE g esent

invention is a data Tl ransm ssi on contr od of 20 perform ng data

TNk Transm 35igi Qs LAY S i ABGERAgAls fGAUaN saiddel T of

transm ssionfreception of a packet between a nobile station and a plurality

of base stalbols sheigh tnlidle B3R 130 ANSAGYSILA doRBrbemaukls essed

to the nobil station, 1dentification information for specifying the

packets wher gizotshe did Sty PaserstALheN ALRASS khanRaeket 32 pddst €248
17~WMi~ hU, 77Dl F. 3] FP02-0043-00 acconpanied by the identification

i nformation, ,pg JERKRS 8oCaNe Ohobitepatkitiomhersi ntHdeskbat hssee station

delivers the packet copy to a second base station, wherein the second base
station storesgthgdel i vered packet copy, 5 and wherein one or nore base
stations conprising the first base station transmt to the nobile station

the packet acconpaghed Buetpackdentibfireakieantbntpenmébobe stathendisi vered
packet copy. Nanmely, in this nethod, a first base station out of 10 a

plurality of thage reritd DEE ondtihe A B tPbalset sBadieases the sbeontlbhdse
station, the identification information for specifying the packet (e. g., a

uni que® nunberstatiaraehethe ydadds o Direeeptiinat bdntheé thesefer storesst he
packet to which the identification infornmation is added, makes a 15 copy of
t he packet, anrd debkhsées ¢fHelpapheketongdtesaeddomidhebmskideadtatmiofhen t he
second base station stores the delivered packet copy. After that, one or
nmore base st dtrioonsheospeosdipitsteitisn base nstvabese stahsantthrieugh
communication between the first base station and the
second base station as described above, the handover of
15 date link transmission control can be executed more
securely.
The packet transfer is desirably carried out either
in packet units or in block units obtained by dividing each
packet. By enabling the transfer in block units, it
20 becomes feasible to implement retransmission of only
blocks with negative acknowledgement between the base
stations and thus provide the advantage of capability of
reducing the packet transfer volume.
fhcidentally, 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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pacKbl 5 dRURpEII &8 by the identification information or 20 he%88i erdd
packet copy to the nobile station. Since each base station stores the

packet and one or nore base stations transmt the packet to the mBBblL8pg3-00
station without providLng an extra line control station for delivery of
packet separately fromthe base stata.on,s as described 25 above, the
traffic volume can be reduced in the network and the transm ssion del ay
time of packet can be reduced, 30 ~U02~ 4H148 17~04~" M). 5751 P, ~4

- - 00 ,whi ch ' h
of the ent i 14 AN S CRE ATk hHHCHE S ERERATEFER e fBEAS" I8

rocordh 0, 10 HICHRESI PR os FePLe e bese Ssialieneen
del et i th t S| t i I ket ;
i1 ihe A Shddidents B g TRR b chRIERCLEE bipepacke

del eting the Ppac Si 1on i denti cal

wi th the packet ved at Jthe d8s8Lat i@l Ofon@Pnthesl0 PRsis of a

. . . i &[
notification of | enﬁ% cation information for Specifylhg a packet to be

del et ed, del %ﬁﬁ%émtfpg%rﬁécﬁey%m%%w B %Hgakgﬁﬂsk&bﬁ@tiﬂn the

i nformation. can Itate the process o el eting the packet under

storage at thepase ot Add)endapdil itiS ShSKet Jeshd bt ansibes theséi xst

base station notifies the second base station of the identification

i nformation fQyenaci {yddopbbterackaind,0 e delqdsLdunbbe finestldagenstation
enpl oys one or a conbination of two or nore nethods selected froma first
net hod of prytdiited RP AMtficeinenid 1oegtHest ~the Cpéacari afotwati on
every tinme a packet is deleted, a second nethod of providing a notification
of identifi C%ﬂéhaaémﬁémtﬁﬁk@i frfackied Tehetiedot ashhe i encapselietedni ned
time, and a third nmethod of, upon deletion of a specific packet determ ned
based 5 on aJuledetiaidr. ine¢dcdrdlednayiciengeadaet ofi tht i tremémitted
identification information of the packet. 31, 20u2~ ~~24a n~o5h Nu. @67
F. 35 FP02- 0Q4HNsuTatde® gatReti Als tiotnsedssl obocaher dlenmithasit ather di ng
to the present invention, desirably, when the first base station receives a
request fromttnsmbited giadkan thet iz rewdaksl smathenhsbhdelrdoliethe
designated as 5 a packet-delivered base station, the first base station
makes a copy mfarsmel paek ga docongadiged thaththedencapseiaked patketati on
under storage at the first base station, and delivers the packet copy to

t he new base statbostrititederntaining debr Hdgk sranispdssédoacgertscthe

15 information.

Furthermore, 1n the mobile communication system of
the present invention, desirably, the transmitting means
comprise encapsulating means for encapsulating the data
1ink transmission control information and the packets

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

25 encapsulation, in the header of each encapsulated packet,

and transmitting these encapsulated packets, and

20



station and thus to operate as a packet-delivered base station according to
the request fromthe nobile station. In the data |ink transm ssi @ayeQRh@l-gg
met hod 15 according to the present invention, desirably, when the seconé

base station receives a request fromthe nobile station that the second
base station should be excluded from packet-delivered base stations the
second base station deletes the packet copy addressed to the nobile 20

¢ tﬂ? LSQE“Q?SI% P (IREERY AN Lol o SaE ZF%%QELE’C‘%%LL? s
innecessary DA LB PP a e o T SO el BB
Station. i1 ey SRR RE ot B 9 BT Y pery "pREn e

FPO2- 0043- 00 yiphidhe Hlf:Alh By Wb fibcd 155 e LashBL 8. tha §4BagTa 11 Nk

transm ssi on rol ng to the present 1 nvention, desirably,

when tfie firgle bage Séﬁ&é?@ul&*ﬂ%dseﬁQEQePaSﬁ:&Eatﬂlﬂzﬁ1 l%&lgf]&‘?lt hoef fndhese

receive and store a packet addressed to the nobile station, the base

stations senda. i fiea il 108 phcbBeedont tind BckbR BRI LR

station; after reception he notification, the nobile station selects

one base st atdoh Mt ttg ehe a3 sHt baBReRaVs ndd @ﬁﬁﬂwthléeléﬁ%th
notification and issues a request for transm ssion of the packet to the

base stationjo@rthel ke abasd tHet pRRKACEhuitNdst Fechbedddsint tRASHR48et he
packet. Nanmely, not only the first base station, but also the second base

station storef hdpackaismultht essgsdckott he nobile station and the base 15
stations send the notification of storage of the packet to the nobile

statijm, whereby tarthastrssi dn ¢het HetpaTtkek toaisei sebbohecstatodn is
i np~, emrez~ted from one base station selected and requested to transmt the
packet by thepmiidtaist atfi omhe20pkasthits tasentdesir adéyirabéy, t hehéi r st
base station, the second base station, or both of these receive the
transm ssi on tregquesttf irog e mbicbapstiate oanwhpke lattdmigngmaapburfdrty of
packets addressed to the nobile station, the base stations transmt the
packets to t lemZpswlrEtingt athen alataotliykt hérmpisinisssiont | omomErsi or age
of the plurality of packets addressed to the nobile 33 20&2= 4248 17~Gbi ~
Nu, 567 F, ~iirFRQamz0Ush 0end 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 3judge 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
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st atil bif YtHils! ks it feasible to notify the mobile stati ofloPidtofade of
packets together and thereby reduce the |oad of the notification process.
For exanple, a conceivable enbodinment is such that the nobile staphoDghs3200
notified of ex~.stence of subsequent packets to a packet transmtte ?rom
the base station in the piggyback system In the data |ink transm ssion
control nethod according to the present invention, desirably, when the
nobi |l e station changes a base station desired to transmt 10 a packet

addressed to i i i | f .y h Ll i . an
origi ?ISJ basgtag?{ae?ghage?%%teé?ﬂ%aéigr?ggh%f Ealgg%gnﬁfi%% :eg{r%%g@u ﬂsegéduent

h o . , ‘

for transm SERSReY 5 Iste paPaTaty I8 Sl tAn S pL RS RIPEII el
identificati i-nf j fq [ f L bt ject. |
this method, RS Sorbane ear o 1B HeRee o e B LT
bef th h d : 1;5Si f ; taf i
after the change t o Feoesbire At 1o S0 ot o et rrod e S odet
cor r egpondi ng 0 411 ¢ dSRLE! Geathpn WHAME! 108 Abr! B fdcdpdipdiadq of the
transmtted object according to the request fromthe nobiJ e station,

wher eby t he gleag:]&%setﬁ&et il cBRche SrmRLh] vt £8aNG8H 41 d NaaBEW bass

station desi to 25 transmt the packet addressed to the nobile station.

I'n the data ik dfaNSiis Hodt ANt heb RN 340 tBAR2c4R480l 7R e NG 550
i F, 38 FP02-0043-00 according to the present invention, desirably, the

nobi | e stati Qro¥RISIYW €$reeRinddId oiiUakhlei €5agf sSi gRal ehér adsrat tiethkrom a
plurality of base stations: the nobile station selects a first base station
desired to tralsEnidsibhacdeiraddiessatat Dohhe nmobile station itselfi,
based on the receiving qualities for the respective base stations; and the
nobi l1® station sendscddentdddly,f athd rpnesessi anvehttiba pdcketpadiitessed to
the mobile station itself, to the first base station thus selected. This
makes it 10 fegggidimant ol fexanpbdimeatsel ehbraibasthet dbase véitatidme

hi ghest receiving quality as the first base station and thus inplenent the
t ransm ssi onpefr firackietg fihemdata dedlrde ttemariasies start iamitot Herardmites st ati on
in a good condition. 15 In the data |link transm ssion control nethod
accordi ng totihe jhesentmdiMent | etatdedi,r ablggnittwl nothase ststatoiemeasures
receiving qualities of signals transmtted froma plurality of base
stations, thedesiiifsttidroinforaeation forstdentifscation afetheRhrse
transmt 20 a packet addressed to the nobile station itself, based on the
receidf ng qualtiatiien frerfomnieg pekei dathaddndt fnanenisHomptrneratati on
not~.fies the first base station thus selected, of the receiving qualities
for the respddtsitaachasest akp®ns d&dsed léRk het FRREMIPAGOBUAl FRHEECEor t he
25 respecta.ve base stations, the first base station determ nes for each of
the ot her bad@amdtoiP whether a 35 201~2~ 4~?4B 17~06~ NU, 7567 P. 3u
Ff 02- 0043- 00 packet_to be delivered fromthe first base station is to be
transmitted to theNedsiYe s3afpbd: LMK  HeaRFPLEShgRe CORNLOIN TP es

instructions of transm ssion operation based on. the result og thﬁ' K

det er mi nat i 0RCAF I offfer thEsPECERRE | oHRVeRH QR petti Bs BAL20t P X base
stations to properly perfoxmthe transm Ssion operation or transjission
avoi ddhce opérrﬁr}%?ﬁlsi%%c&oﬂﬁ:ﬁ(‘?el V\i“FEIH]P e Obe aﬁ]ﬁ%mlr&qrgéf;ﬁon@'? each
of the other base statjons according taq the re%uIL aof  the d%ternina i on
based on thetransmlssmn control comprlsing automatlc repeat reques

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
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10 ﬂgggﬁ65%@ hﬁﬂﬁﬁties for the respective base stations. InNgﬁQOHatg 14%nk
transm ssion control nmethod according to the present invention, desirably,
when the nobile station receives identical packets fron1respect|y90§a§g43 00
stations, the nob~.le station perforns diversity 15 reception of th

packets, which can enhance the receiving quality. In the data |ink

transm ssion control nmethod according to the present invention, desirably,
the nobil e station neasures receivVing qualities of signals 20 transnitted

froma pluralj (Hey\})ea ebass*gasfia‘?‘%ﬁg?f?ﬁﬂgﬁgg ?‘ %}at he hieasl M aties

fox the respe Yase .on ‘or ‘eac ase statlon

sends a requesty f0n a Lransldd o ¢of gﬁtgonﬂyﬂk‘?aﬁfé’z@sxﬁiééfoﬁo ZoPAse) station

desired to ma |on 0 € 25 coaanunication state Into anot her

i cati th bil t t
equest a6 BTt et Ao L LR e R R R
Lrans i on | g O SOPSOBELGH SoEOPHURL B 18, S RE0ETCH it 81 on

ti me-average Tecelving quality, t he base station can

transidioned adﬁtorélheb%l%%hoaﬁlﬂ&@ &%@?&1' SQE'eoé‘tﬂ'%ﬁ 1c5erﬁ.e§§lcfi§@id/n the

communi cati on states conpri se: first state i.n which no packet
transn155|on/5ﬁ§ﬁﬁ& i S carrled out to or fromthe nobile sCation; a
second state In Ich a packet addressed to the nobile station is prOV|ded

with identification inbofiat iQmnhBli e Yspatdh tdecorgiws ard tiewhich
t he packet acconpanied by the identification information can be transmtted

to the nobil g,rsgsaéﬂpn,lrg,etﬂﬁlrdj\ stiat eal Nm¥Pith acHrekricadidonssegstent he
nobile station is provided with identification information for specify~. ng

the packet, adu@i®idsndade fdindb sthe ipacketd aec oppans Bilt py ofhebase
identification information, the packet copy is delivered, and the packet

acconpsni ed chatmﬂglentl flgﬁ.ﬁl on i nt:ahlmfgiu(rredcan be g ansm tpeﬂfoﬁmd a
fourth state in which the packet copy is received froma base station

wor ki ng i n t herddenith Sidt Ly éddpt boiho £ hih herR@t pankehroopy sapadkeet,
transmtted to the nobile station. Furthernore, in the data |link
transm ssi on wiggint eBthodhef Hawe pseseiovni compriices :désigabsyat dohi r st
base station encapsulates the identification information and the packets
Lhat are del itvsreshi s eoom dsantrdlot akanal ufoR5 pefrfdmmimpgdatef ihmk
identification information and the J,ength of the dpli~rered packet, which
expresses thectamphsgion control comprlslng'automatlc repeat request
15 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,
20 instead of data link transmission control information;
and wherein the mobile station comprises: mobile station
transmission control means for identifying the base
station performing the data link transmission control,
[ based.-bn the control base station 1i1dentification

25 information, and performing data 1link transmission

control comprising automatic repeat request control for
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szﬁﬂU%hﬁﬁ4ﬁ7U§P#?~ Nu, 5~p; r, 41 FP02-0043-00 of the encaB%éfégteB ﬁécket
obt ai ned by encapsul ation, in the header of each encapsul ated packet, and
delivers these encapsul ated packets, and, in cases where the |engphr-0043-00
obtai ned by subtracting the length of the header of the 5 encapsul ated
packet fromthe |l ength of the encapsul ated packet that is recorded in the
header of the delivered encapsul ated packet is not equal to the |ength of
the delivered packet that is recorded ~.n the header of the delivered
packet, judges _that. the e d.pack € oGOonsi ai ni ng
identificati%ﬁ%ﬁ1(ﬁé%%qn .éﬂéﬁﬂeﬁi %gs%,géékégnﬁgeogel|a§r3ﬁﬁﬁ ged in the
base station s\@%&% ' OgnQOtcoq'ﬂiﬁeé]&f&?uh:@qﬁl%é@%%ﬁn%h%‘.torhaiseﬁgﬂgdei I vered
contains idefltification rnformtion, sO0 that control can be snoothly
perfornmed on_t i t j tifd.catipny r i I ncd dental |y,
AR A (DG AN 11 G110 dId O B Ofbp | N deg

the i nvention soci ate ve-stated data |link transm ssion

control can @q§%#%§§§g§ gg: wﬁpp invention of the nobile conmunication
e el ow. i nce

systens descri e technical idea is 20 conmon to the

invenqion of theseAtr§nger§ghgn QQ%ﬁgﬁfggiéﬂe §gggygmﬂza§§@fggu§ane.

Specifically, the nobile conmunication systemof the present invention is a

mobi | e comuRiLalifmPY TeMEeNbESselt AL St ald 0B aadta pligel ity of
base 25 stations and configured to performtransm ssl,on/reception of

i nformati on QUG < RAE KN t3R1 28334 AB nb(nkRid-oh0a WA6d $taton

FP02- 0043-00 and performdata |link transm ssion control conprising

automatic repeat pegueshiagnt fehnsMeEebA/eacbptienbase sirficafa lCOSPri ses:
copyi ng neans for maeking a copy of packet in mﬁich i dentification

informati on speGigH BUphBRe? P rtas abrebiaddeth t bopackeipaidiregsed t o
the nobile station; delivering neans for delivering the packet copy to

anot ey base baisad | SfEt A0 € hgn eRa8s 1 dAxX cohtriolg melae spatke tp axctarmimg ed by
the identification information at the base station of its own or a packet
del i vered fr@athk Olankt herahamésstan onpnandlt reomprising reansndoic
transmtting the packet acconpanied by the identification information or
the deliveredeauaekrtréaquedie cobitelstfati ¢rransmisisiond negtsntel ompdink cat i on
system according to the present invention is a nobile conmunication system
packet to or from the mobile statlon; and transmitting
means for transmitting to the mobile station, control base
15 station identification information for identification of
the base station performing the data link transmission
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
transﬁzssion control information, whereby the mobile

25 station can identify the base station performing the data

link transmission control, based on the control base

24



4 -3 i ~ con a4
15 ég%tr ﬁ%24ﬁgl7§0%bi |l e station and a plurality of base stat iNt'Jr’E§5éndP' £
configured to performtransm ssion/reception of information through a
packet and performdata link transm ssion control conprising aut@sableos3-00
repeat request control, wherein each the base 20 station conprises:
identification information adding neans for adding to a packet addressed to
the npbile station, identification inFormation for specifying the packet;
copyi ng neans for maki ng a copy of the packet acconpani ed by the

identifi catl ase@%&? ifféa?%hvplr |fra>q: Ny for reeki tb%e pancgi< packet

copy to anot 1 on orin nean or storlng

20C-2~ 4H248n9¢,tttg £ 88 tptétgfgpﬁ RR3- 90 ACGRERANY £6h s 4 Ugon

i dentification orna I on at ase station ts own or a pac

del i vered froqmanoiher, hase siatian %% F A0S %é{lgr_ f@®ntrol

transmtting e packet acconpani ed e 1dentitication |nformat|on or 5

the dellver edHagkehohd SIS dMNddb i I E'?:erth'bﬁy P} & S ORHRUEL Al | on

system according tp t pr esent ventli on, eS|ra ation

furthey corrprfe%gfest @eteééﬁtgeﬁ% i®h del &) ibag o beapaskedr sharedkdy the

storing means I'n this net esirably, the base station further

conprises: dgl;gted RACKSR! £BOE & Yt Al NRANS: drD peAtd ity thRObhes Dase
station of the identification information of the packet to be del eted, by

ei ther one MyMQkrsH HONGIREESDD ORhEWO ol maba.l@téwtsicaelmedhérom a
first 15 nethod of, every tine the base station del etes a packet, providing

a notificatigpf stﬂ'ae;ld}ergézfﬁ&aﬁl@[h i td NMiefn Jonc Wdn dries slibbet esnppcket , a
second nmethod of providing a notification of identification information of

a packet del eisithd 88k ¢dhnErdl edpiesitngdn! ident sfdcatibnrih POrmet hon of
upon del etion of a specific packet determ ned based on a predeterm ned

rul e,1rovi diing the Wbl tkatdHte Afinklepthbmdakion cohorohtinfonhatbenpacket .
In the nobile comunication system according to the present invention,

desi rably, the basgsstaiy,onther tdetra 25otampr isfscopiciodt Imfommstioni ng
means for_, upon reception of a request for retransm; |lion of a packet
from40 20uZzstdi tiied and\eecb508dFcardba PERuged3- 90 as to decrease
the traffic volume of the network.
Incidentally, in the data link transmission control
15 method of the present invention, desirably, the base
station encapsulates the control base station
identification information and the packets that are
transmitted, records the total value of the length of the
control base station identification information and the
20 length of each packet that is transmitted, which expresses
the length of the encapsulated packet obtained by
encapsulation, in the header of each encapsulated packet,
and transmits these encapsulated packets, and, in cases
where ;he length obtained by subtracting the length of the
25 header of the encapsulated packet from the length of the

encapsulated packet that is recorded in the header of the
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t he Z%‘fﬁ ﬁ%ﬂgt Eﬁoc% retransmtting the packet in xesponse tgo't’ﬁlé?re&ue@t.
In the nobil e comruni cati on system according to the present invention,
desirably, the base station further 5 conprises storage notifyi nngga6§43_oo
for, upon recept~.on and storage of a packet addressed to the nobile
station, sending a notification of the storage of the packet to the nobile
station; the transmtting neans transmts the packet to the nobile station
in response to a request from 10 the nobile station: and the nobile station

not i f;ef:af e e R ?%ﬁ%ﬁ?f‘s?%%%i%éﬁ%?at?% ShELEReg tne
[ ansm asi on % 6 FRATRIBEGEY 6oe SR ik LooRTa oe e et

system desa.fakly, e, hASe: of U AL U IS £ UTRLL S5 AIRLLd 6Pl Lo

control means pertorm ng su en receiving a transm ssion

request ffom”&%ﬂa{% gog{gﬁg;n&é%eca{gwgng@éﬂ%ity.?@é Pagkess 20

addr essed toptahe e nofification control neans makes the

transmg tting i@ﬂ%ff@i‘@f@ﬁéﬁ%%&?f&ﬁ.to the nobile station and nakes the

storage notifying neans send a notitication of storage of the plurality of

packets addressed tﬂﬂﬂ%fﬂgﬁiéﬁ it @hkORebli el ebfmugPchRibhies BBbhe £

comuni cati on system according to the present invention, desirably, the

mobi | e Statigﬂgi¥ﬁ§$¥¥ht4inve%Qﬁ%Eﬂgﬂ§s%ZEHl? NeneSBPahski t #inRE2aN943- 00

conprises : ge occasion notifying nmeans for, when the nobile stati on
changes a basenAtdon desigadh 0idganadhtsa pockainasldéensedngo ¢he nobile
station itself, 'to another "‘base station, sending a notification of S

di scont i nuat ik tHo 15 HWSRI U t 1SR NSHE $iS1 Ocd P éREi Rf b Shael oRagedStRé i on
before the change and sending to the new base station after the change, a

requesd fox tganedd ssik@atof s packehnsuidrssed bachpeulakiede spacket of its
own and identification information of the first 10 packet of a transmitted

obj ect. In theamdnd € DoymMedat fon sysséeaingcondi bgtad vatupresethe
invention, desirably, the nobile station further conprises: neasuring nmeans
for measurind areptei vio) dited | tdastd]l Silppsd s dtankom t tederitbfiicaplomal ity
of bask 15 stations; selecting nmeans for selecting a first base station
desired to triankrtatal packetid adiresdethgthn t v nbe. Jpackest i bthadf iss own,
based on the receiving qualities for the respective base stations; and
transni ssi on tmnEst tired neambitchr sexmifegsasredest iengkb t cdhsnikei on of
a packet addressed to the nobile station of its own to the first base
statih sel ectrezhpsnla bed rotsidet shafubhe Rt diney Merngapsideaidone ihe
present invention, desirably, the nobile station further conprises:

nmeasuri ng nedite fmadamof eaghr eseprpridatsdgpacketesaBd STYREPEtEIBAsHi tt ed
froma plurality of base stations; selecting nmeans for selecting a first
base 42  200h&3Rgencaprriaied  Bgekptsgp and construction Judging

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
encapgalated packet 1s not equal to the length of the
25 transmitted packet that is rccorded in the header of the

transmitted packet.

26



FPOioﬁgﬁégﬁﬁ é%ﬁ@?on desired to transmt a packet addressengdSPhe %Déﬁle
station of its own, based on the recea.ving qualities for the respective
base stations: and receiving quality notifying means for notifyipgobhgnaz-00
first base 5 stata.on selected of the receiving qualities for the

respective base stations; and the base station further conprises:

determ ning neans for, when the base station of its own is selected as the
first base station, determning for each of other base stations whether a

10 packer 1o be deliusregairan Liedhaseelallop pba A dsdahn
L BT TR e S
5 prend RBAVGE Ml R TE SRR R Bt
respecti ze bae§’pl‘:: o5 l{%ﬁisn,g 2 %e#ﬁ%&rﬁcﬁg dﬁgév%r E?%?rggcéﬁ%?lotnl% IZorg)acket S.

In the mobilg ’Eg!é{?éi%“ oy 3YSERR aﬁﬁ(g&i@g £Rat he@r esgnty fpuandd on,
desirably, theé nobile station further conprises: neasuring neans for

measuri ng regeioui i 1G4l d bia@ke@f t?%?.@ﬁ'iﬁ:,tti&ﬁnﬁg‘ahkeﬁofrPé‘&@rcE’iHé%Héy of

base 25 stations; dEC si oh neans maki ng "a deci si on about in”which

comuni cat a. ¢y ghatw; BAE Ny PagRes Tkig®h | Sf Othhe Okboft#31 pAREZ MUHS Jr~~8~
Nu, ~50? F, 4. FP02-0043-00 plurality of predeterm ned conmuni cation

states, basedqntite JLGIVIHESMH i tdeSat@rcidel driegecd f Mendascied@t i ons:
and state transition request neans for sending a request for a transition

of a comuni ¢itoNn Slitgnhdmwi Brbdsewnt dhi eRpPedesk! e el A i} I tHansi tion
of the comuni cation state into another state, based on the result of the

deci sigon. | n defdiapssysitan pdexietabhyt 1hebyaitld by ehcpedeseishperh
comuni cation states conprise: a first state in which no packet

transm ssi ontrcapkider bg dQckhadntgsQLatEa Pickedm dhe Hmbhidwi stirigon; a
second state in which a packet addresskEd to the nobile station is provided

with identifittaiseonehbépsobbiced fpackpes) f wney tbespavkefoandiidgidgch the
packet acconpani ed by the identification information can be transmtted to
t he 15 nobi | eeaest | thata jhdgd st ithenheonkagpspldeked agacksted aoet he
nmobil e station is provided with identification information for specifying
t he packet, @onsbhructerhde facorhaielpacketcartoddpani R$®y t hestation
identification information, the packet copy is delivered, and the packet
accorifani ed Jcientitfiesdton i infarnohipnf donmd s cehebe t itAsrengdh and
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
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 h;; been transmitted contains control base station
25 identification information, so that control can be

smoothly performed on the basis of the control base
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working in the third state and in which the packet copy can be transmtted
to the nobile station. Furthernore, in the nobile conmmunication sygbemoak-go
25 the present in~rention, desirably, the delivering neans conprise
encapsul ati ng neans for encapsul ating the 44 2002 4>A48 17~08~? NC. (B6 |
F. 48 FP02-0043-00 identification information and the packets that are
del i vered, encapsul ated packet delivering nmeans for recording the total

val ue of the éteancgit ofdéﬁgiégﬁ%%éﬁcﬂkggmggﬁﬁhqati on and the length of the

packet 5 that” i's'delivere expresses e length of the encapsul ated

packet obtained by 1%”%@8%‘11 2! 2Bnikle! PicN2B0PLnBhe £8RBCOE TR, Atd

packet, and delivering thesé encapsul ated packets, and construcfion judging

means that j flas, ]Elfg%{(;[ %ﬁ_—a?{m%%ﬂdﬂ edoRacket %nﬁ]rf‘od:oBEt et &g d0e

.o ) ot
cont ai ning i rmation 1 n cases ere the |l ength obtained by

subtracting tiig d.angih of da*}fai?apﬁ{k oérgat@nf@&ggzguzfﬁﬂgﬂop%&eﬁoaraﬁlthe

| engt h of the encapsul ated packet that 1s xecor e header of the

deliveyed en Jf]h;itergg PAGkel 1SnkOt @G 0 dhe cbaRdbh loombribeng

del i vered packet t Is recprded in the header of Lhe delivered packet.

I nci dental Iy, 5 jdinfssence ofr g d nvent k@en@gt0ci at edowkB1t he abpyg- stated
data link transm ssion control" and nobil e ‘communi cati on systens can al so be

20 captured as-drnidWesH/)PEcObtibe Rpseastgiipes yubwadh | @ shabipas
descri bed below. Since the technical idea is comon to the invention of

these, the opaytidw aantlachpiachlate shsisentdtaldivddie wbreinSpeeitstal |y,
the base station of the present 25 invention is A base station, together

with a nobil esdats tatidrmks tgred andobhkes conadpy cafipackyst bm which2UL~2~
1248 1107 oo 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 Wwherein 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 mobile 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
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NTRRALY: 4524543975%%2- 0043-00 configured to performtransm ssﬁ@oﬁ/ﬁﬂec@ptﬂon
of information through a packet and performdata |ink transm ssion control

conprising automatic xepeat request control, the nobile connunicgﬁbgqoo43_oo
systemconprising a 5 plurality of base stations, the base stati

conpri sing: copying nmeans for making a copy of packet in which
identification information specifying the packet has been added to packet
addressed to Lhe nobile station; delivering nmeans for deIivering t he packet

t t h 10 b t f t th
accoman ed aﬁ{ﬁwa%%ﬂ%ﬁ%sﬁﬁ' hal e Sae haE A SeEATTBIERE |1

own and a pack eI|ve ed fr n1an ther.base station d ransnl tlng
means for trdHTis tr?g‘t" écgt %‘ﬁ%{%o?oﬂfﬁ ?%%ﬁ %GSH addedamel v,
a base statiqn r di to th ent ntlon |s a base station,

t oget her wi tf‘niaeafa1 %?qrégsf’é?rpoﬂgh%’ﬁk ﬁf}e f]f'SBI I'e comuni cation system

fi d f [ h
packet and per or middt i‘ﬂﬁ”fﬂ?%' arnifﬁﬁ%# °ﬁa%8m%‘%%’f@??h%?%gf°ﬁ5°§u?%mt o
" epeal requesic GARL Lol o ddige 001 A CAPILRT CALL OB SYSL €T LOUPLL 21 gy

plurality of qse S i-ons, ion conpri ST ng: Ication

stati gEt' on B SR Lo ’?fdsr i onsig‘ﬁ§§2%. Aoy Rl B2k B8 g
means 1 or KJI'{KQEE? %%8%2585 Egiéggo %senﬁﬁgﬁpaamfech by ”?:‘ie46dellweijga' 246

1708n NO, 5501 i'cation i nformation rvering

means for deldaiaid ngd R PaGEAY £ aRLieANOLRGE, Da3ECR! BLE0RE SLATEED TEANS

for storing the packet acconpanie the identificatio ormation at the

base station ofods$ IR R 2adp @crea%%agel s¥geednkr 9MtROQLNSEoPRgERGt At on;
and transmtting neans for transmttlng the stored packets to the ndbile

statigh. In tics Casss st FSPl Shatien baser Sp&ktOPns SpsoRét Qe v pyf urt her
conprise: determ ning nmeans for, 10 when the nobile station configured to

select a fi F%cﬁh&sﬁéhatﬂﬂndﬁfé_ G d @ thtarys,! sadackee addressedréo the
nobil e station, based on receiving qualities of signals transmtted froma

plurality of Huase sHtaAtiics trandnidd ifackdte th tie habelst atabhonf the
receiving qualities for the 15 respective base stations, selects the base

station of i ttsramhi @swiih@ifi r sShebasetwsdek | @an deéermaduces f oandeathe of
ot her base stations whether a packet to be delivered fromthe base station
of its own ischHmobghputansmiart edbeo timecnedséd stati osholbésedngn t ke
receiving qualities for the 20 respective base stations: and instructing
meansl3 or pr dwahsmisoisdm uckalens ofimer anbmitds opaopetat isn Thsed dhet he
result of the determnation, to the other base stations. Furthernore, i,n
the base statderfafmanee ppbsehe gBeralkénsyshendesiy el jmpriesredbl i vering
nmeans conprise encapsul ating neans for. encapsul ating the identification 47
2002 424C 17~09ii ~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 to the mobile
25 station, identification information for specifying the

packet, wherein the first base station stores the packet
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encapsul at ed packet delivering neans for recording the total value of the

| ength of the identification information and the |ength of the pgeketohhsat.go
is delivered, 5 which expresses the |length of the encapsul ated packet
obt ai ned by encapsul ation, in the header of each encapsul ated packet, and
delivering these encapsul ated packets, and construction judgi ng neans that
judge that the encapsul ated packets are constructed containing 10

i dentificati %@éﬁg%{iﬁédé%@t iﬁﬂecﬁé%t%%&&%ﬁ 1 £BLNA0PbA) NEdd Ra ke s

subtracting the | e header of the encapsul ated packet fromthe

length of the engspsukaleld Rowkedt [ Nahelrd iheadled; 8t t Basheafelt tdn t he
del i vered encapsulated packet is not equal to the length of the 15

del ivered paghali Udid the pEEREHRGH N tEhe Nivadtd rakel Seatiebhyanask dacket . A

nobil e station according to the present invention is a mobi [ e station,

together withne Bbebak by sefsPasEo s tstd s theakbNEviRed PREkEE copy,
comuni cation system 20 configured to performtxansm ssion/reception of

information tNOWHEBraipaskelorandrpesi 06 Btdationk icBK\g_trri%ﬁ%@ SB&Of kot 1 ol
conprising automatic repeat request control, the nobile station conprising:

measuring meaasd gtawasurtighéwiei ¥vonghguabbliiles stk tdiognalle tpadkedt tted 25
froma plurality of base stations; selecting neans for selecting a first
base stati on adesimpathite thanshet ialedd ifidmZrort2dAfdrmadiohl. or tiei F. 51
FP02- 0043- 00 packet addressed to the nobile station of its own, based on

t he recei vi ngequatdrde pdaket hmopespecti ve base stations; and transm ssion
request means for sending a request for transm ssion of the packet
addressed to the SNamleillye shathds méthed, awfitstt baski stethasecostaif on

sel ected. Another nobile station according to the present invention is a
mobi 118 st at i enpluggdtifer ofi ttese phataldns addbdse stdionts adideésgedip a
nobi | e conmmuni cati on system 10 configured to performtransm ssion/reception
of informatide theouwughl be packsiorandheet fenhi datatlipnkinfansatishofexont r ol
conprising automati c repeat request

specifying the packet (e.g., a unique number, character,
synbol, 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
each base station stores the packet and one or more base
stations transmit the packet to the mobile station without
providing an extra line control station for delivery of

packet—Eeparately from the base stations as described

[
w

above, the traffic volume can be reduced in the network

and the transmission delay time of packet can be reduced,
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conﬂpgpf45#@ h@@ﬁﬁe station conprising;, measuring neans foxhﬁe%@&riﬁgj4
receiving qualit~.es of signals transmtted 15 froma plurality of base
stations having a function of detErm ning for each of other base gg@3tligS-00
whet her a packet to be delivered fromthe base station of its own is to be
transmtted to the nobile station, based on the receiving qualities for the
respective base stations, and 20 providing instructions of transm ssion
operation based on the result of the determ nation, to the other base

ati on based ult of the determ e other

ransmit a palReT AGHbaSBE 1o She Rer FOTRHEPRHT of i stBA" BasElton t he
sm ¢ a_pdeker” a t i  of 1 s“0UA" Based

quari ty not i B g RiaRee 77 e] FIPEEC KESRRC “bise 4o “2062L 4248 1700h

N, 576 7 F. 53 0210043500t pifgn sebechedsigh Benressei Nk ploq

qualities for the respective base stations. Ano e statron

accor ding {0 SN, B £8eNe WO QLAS AVBREL 80 51aLL Pan] QOCLREr pULLN

plurality 5 ase staflons, ‘making up a nobile comunicati on systéem

conf i gir ed 1 & arf LI (oARMISIOBAECEENL L WAL sf BE Qb PR N QUGR

packet and pertoxm transm ssion control conprising automatic

repeat 1 equests SOl ol % SPRLLR: I8 LEInGOFRE | 5k Rt TBASHAL NgagBans 10

for neasuring receiving qualities of signalS transmtted froma plurality

of base statifng; dgebst U¥ HERIRe f HorMRKENE K JEE IR 1AL BRP¥hel PadRLeED
comuni cation state each base station is out of a pluradJ.ity o

predet er m nechrf @REUY £84 ig¥Na Ht o6 chased that A9 dBes Yhaatqeallikier 15 fox
the respective base stations: and state transition request neans for

sendi ng a reqipsipddie td HIARIIAIVIY @ft &heonBBAleaktaRishat 8rl 0OoA bREE
station desired to nake the transition of the communication state into

anot ey st at qadliased @mdiier i estl én &ff identedidatio?nforinhitiotager
desirably, the plurality of predeterm ned comunication states conprise: a

first stale ispadiffin® Ppapkeketr 86Sbies sledtieel;epid lut irsy clelie i palcket to or
fromthe nobile station; a second state in which a packet addressed to the
nobi | e st ati codmsedvopdivg ded whéehideetntiffiicaatioon inmfomettiam. f oThis
speci fying the packe~ and in which the packet acconpani ed by the 50
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
notification 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.
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1002005558011 8881 ~ NG 5~0 i F. 54 Ff02-0043-00 identificaff"or®] nfbrrati on
can be transmtted to the nobile station: a third state in which a packet
addressed to the nobile station is provided with identification fpégﬁg@&%p@o
for specifying the packet, a copy is made from5 the packet acconpani ed by
the identification information, the packet copy is delivered, and the

packet acconpanied by the identification information can be transmtt Ed;

and a fourth state in which the packet copy is received froma base station

working in the thi S e ?QE [ W@%C- e gfgﬁet:ﬁﬂﬂy a é¥ﬁ

tra_nsm' tted to_the&ﬂmbléﬁe sta ?o&l eh'é{)oye@lgst at ed ecac _rrOD i ane S Oadti on is
desi rably CPQE'CQ;%&%.@I Qof t&pifehgrre%%mr 1198 eHUIrS! tde 418GEBALY ORHERANG: d OF -
upon reception of Tdentical packets fromrespective base “stations,

710 SELEET, BRAFEERY B otE Lp Pk 8D o

i nventi on asSocCl at e e above-st at e stations can al so be

described as-pghishe $4ak ANneAMbhdle REAUIHIP HRdi% BPUIAdDN: Sy cmut er

nount ed on the nobile stations, which w be 20 descr ow. Nanely, a

mobi | g stati gn,gapkioljelQrdd 3 dtid itdh | R Prrasatt Jdvedtiands a
nobil e station control programto be executed by a conputer nounted on a

mobi | e stati Qokek096f hedodyt hod Dleal Hsavclmt bagecshphhoBa, By Mg up a
nobi | e conmuni cati on sys tem configured to performtransm ssion/reception

of inFormati gRehfiFUGtA Rl infOrat f3dauiaer NGokRye PatJEhePOAQ43- 00

packet and performdata |ink transm ssion control conprising automatic

repeat requephseodtselonfSasdAwWl iiverthe Backbe EopPUicLEhbehéy by | gur ed
to execute: a measuring step S441 of neasuring receiving qualities of 5

signal s trangkhttes.f Ml a privwiald thel héwlinsse statiionstodasgh e itige st ep
S412 of selecting a first base station desired Co transmt a packet
addr egsed tophbkerohilktd shatidenvifitstaen, ihdsedabthohhetoredi at nthe
qualities for the respective base stations; and a transm ssion request 10
step 5443 of fiesdi ngoase equedstt ifoor taadsmtdsison bd t lpegradiet addressed to
the nobile station of its owm to the
packet-delivered base station according to the request
from the mobile station.
In the data link transmission control method
15 according to the present invention, desirably, when the
second base statlion receives a request from the mobile
station that the second base station should be excluded
from packet-delivered base stations, the second base
station deletes the 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 packet copy
addressed to the mobile station under storage, whereby
unnece;;ary'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



fi r%QUZ@a@‘@tla{ﬁp% sel ected. Anothex nobile station control Mf)rbéyr any 30
according to the present invention is a nobile station control program 15
to be executed by a conputer nounted on a nobile station, togethgpoiEdg-oo
plurality of base stations, making up a nobile conmunication system
configured to performtranszni ssion/reception of information through a
packet and performdata |ink transm ssion control conpr~.si.ng 20 autonmatic
repeat request control, as shown in Fig. 4, the conputer being configured

Lo execute: aoReasuiing;Shen S4TL AhdieAaU g deceiytigaqual ities of

signals transmtted froma plurality ase stations having a function of
determ ning ror eagl) ofy 9t hesebasg atﬂ%ﬁ%éﬂ_{qﬁ.} hely i RACKGe tihd e
delivered fromthe Ease stgﬁfon(ﬁ ?%s own Is to be tf%nsnitte% to the

mobi l e statigecoRasad t_h%o'b’fésFﬁt?iivf%nit"i'ogﬂrd'é‘éiré&_w, Fehetl the

FP02-0043-00 on the receiving qualities for the respective base stations,

and provi di ngiirgst bskl QRS tabn! M AR TsTHNY BRYALYE iRAS e Ohdthe Jresul t of
the determination, to the other base stations; a selecting step S452 of

sel ecki Ng 5 anbkeStebaseeShalli 9AcHESh IBstor tiNS B de@ RACKA magdnessed to
the nobile station of its own, based on the receiving qualities for the

respective basatsbal i ORE bWl & FEEH Y isRGdOHA D t ¥ DOLt { ¥h NEF Slr@paSAb3 of
notifying the first base station selected, of the receiving qualities 10

for the respegtiyie paskest &bi @RS mABALREstARALIG Sifaldron ce@PHIFn ROgram
according to the prESent invention is a nobile station control programto
be executed hjiea neaifitceat iriynt €de onod idebidtatsiat | 9ol et bgebher baisteh a
plurality of base stations, making up a 15 nobile comruni cation system
configured tetpedibar rodtr ansntha dsecephitdnnel Havimmeapronitdbdoudle a
packet and performdata |ink transm ssion control conprising automatic
repedd requesbtiditrdlionasndhiossnesn Firgquestt Aerconmusei s beong £dfed gur ed
to execute: a measuring step 20 S461 of measuring receiving qualities of

si gnal s tranpeckeédto fthe peseas phtiiahi tandthisasesststd toitsn racddsiisigon st ep
S$462 of making a deci sion about in which comuni cation state each base
station i s otheotegqueblr frengmdts Fhedpreketned Neoverhyhi ot om iyt &hes, based
on 25 the receiving qualities for the respective base stations; and a

transition réguestbaseptdgdrof byéndl ag tHhe sggend Base gl FEore-10i ~
7

NG 5567 P. 5 )
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 addressed to the mobile
statioﬁj 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

33



FroZ)6¥4 4898 B4 transition of a conmunication state to a'Ba®é!st ati¥dn
desired to nake the transition of the conmunication state into anot her
state, based on the result of the decision. Conputer-readable re dLg,
medi a according to the 5 present invEntion are characterized in t at eltﬁe
one of the above-stated nobile station control progranms is recorded
therein. As shown in Fig. 6, the nobile station control programrecorded in
the recording nmedium 62 is readabl e by reading part 61A of conputer 61

ted 0 bi | t 60. .BRI F' 1
Im;ug gysggmabﬁ m)‘?:ﬁ“agr aﬁ:‘ %réllf& cd‘rl‘afv Eﬁ%nﬁ |g§t %Mn sysltgm
Fi 2 t hart_ f | | t l'i nk
tlrgnsmaI Zs?or#t@ngﬁfc?‘%lrofnﬁg%lageug%r % ve&% 1"ona eq‘lrrg égggmn%m c&?l&gn a

t Fi g. t f d by |
Station cont rat® p a«ﬁ 2eBe: aeg o%%eﬂré%%ﬁ .Qn'vgﬁ‘éﬁo‘r’,&%ﬁé'g“ “4'is a
fl owmchart show n Og%bergﬁt dlr{gaqlt; g{lcgh'_ehgp :? ahie OQES‘EQEEOJ.SW ogram

a

accordi ng t o THE pr I nvention rt- showmng athird

embodigrent ofnddiee "{&J Af PRI ATRY: d;ﬂ'lbé’é Qe 5 r&pé@gneotg bRk p

pr esen i nvent on: IS a I agra ecordi ng nmedi um 54

20U2 4n248 17 #\& 234 tHPPh Bgybae x"PPLt &n St at i on
cont rol progra%]q{asn a %@?ﬁ#era?q%g\{gé%at hernegl? Fi 8 Bgyl S angggst em bl ock
di agram of the mobide %ﬂ@mgb%at' R2nRYSt 8Ah8REESH8hedc¥ht Bol hemétrsd and
second 5 enbodi nents. Fig is atime chart for illustrating the operation

of the first £ood o ik Frdferdd ODEERION, CQsEELabLON WReAt ther
specifically 17-1 usit%tl ng the}%)peratl on in the first 10 Se?rrbodl ment. Fig.

10A is a di ag{@éﬁﬁ@%“daﬂcﬁl PRGKYle CANSA galrH O Riddsfieedpta tigksmit
transm ssion control unit in the first enbodinent. Fig. 10B is a diagram

showi\g packel gpdkbkoGlddressed to the mobile station itself, the

mobile station notifies an original base station before

thé change of discontinuation of subsequent transmission

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

for transmission 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 /after 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 old base station can be

smootﬁzy changed to the new base station desired to

25 transmit the packet addressed to the mobile station.

In the data link transmission control method
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15 88%%%6&?@ti@ﬂéﬁat the data |ink transnission control uni 0i%6{hePsédond
enbodi nent. Fig. 11 is a system bl ock di agram of the nobile conmunication

system associated with the third enbodinent. 20 Fig. 12 is a diag%@?L 043-00
showi ng funct~, onal bl ocks constituting the data |ink transm ssi ogt #SI
unit in the base stations in the third enbodinent. Fig. 13 is a diagram
showi ng functional blocks constituting the data |ink transm ssion control
unit in 25 the nobile station in the third enbodinent. rig. 14Ais a state
transition dia ra:se]{or 55 | Ul ~2

T

illustrating ) %&Oo}-‘h?r%%#%égﬁ%&%:’rgrdgggtfgg’;iityégtmatgﬁg{ﬁ%é t0 gﬁ?doo
cvents. 5 Fi GUAAS oRERSHEAR 1 orort DBba S RaRIdd ongtor 1FEYRERI 1

ot acessing cAPATR Gk e o aekwer i S ehel SURTehGy phbRonld 02 o
br ocessi ng CATAATDIC T & paceb Babh ST RSN & AT 1 aie
whon © packet BPFKO5coRFRTRREC LR ¥ boh T HAT BT ESRUNY, KRKEh 0!

of provi i ng ThenorCFEabPoaar B Bacta O drr e AR PR Gy L e

ti me the base st actﬂeog\%%%rﬁgﬁ]tgdl P RAICs FddheOBd:S &M M 495 07

illustrating a secon of providing a notification of a nunber of

a packet del gfedpleash i 2 BLee8@EM-Beenti #Bbi FLOstd8fon. Stoeffawi g for
illustrating a third method of providing a notification of a nunber of a

packet del et edd agirg¥epyskl MBdteibPackess sanedlet edrh3 hdkes?0its a
diagramfor illustrating an exanple

10 feasible, for example, to select a base station with the
highest receiving quality 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
selected, of the receiving qualities for the respective
base égétions; based on the receiving qualities for the

25 respective base stations, the first base station

determines for each of the other base stations whether a
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aAnGNs = L A c[Cene -
adop@&%@4§z@1ﬁﬂﬁmas a trigger for deleting a packet stored §8-ﬁ°2uo§'éﬁ?45
1ill Iip NG 5567 F, 6u FP02-0043-00 at each base station in the
processing of Fig. 18. Fig. 21 is a diagramfor illustrating an %? 890h843
wherein the base stations 202, 212 transmt identical packets to the nobi I
station in Fig. 18. 5 Fig. 22 is a diagramfor illustrating the operation
of the object base stations and the nobile station in E~rent A ~'ig. 23 1is
a diagramfor illustrating the operation of the obj ect base stations and
the nmobile stat] e [ 24.1 S : | ystrating
t he operatio%%cfl&tr}hé: g\é H%tl]‘t%ae?gdgtf%tcf“oggeaﬁgrgEeggﬁ%%m%\{QE : |g$1 1Trdil1 Event

C Fig. 25 is%ea%gja?ﬁ%hﬂ@tbe‘q o Liat paksig E@St?%ﬂr aIahS” %é Pirég%é@é ect

base station e%tati on in Ev agran1for

!slt ;;J;sgaalt inn%vgétetl%q-‘e (a)ttclléﬁrhecg #@C 1’-tecgrlt‘ %L[féuﬁs]t rating ;%{iea oper at i on

of handover ya%’éﬁ%ﬁsdﬁé‘r%%lrt%g {ﬂg!éﬁﬁ:m%%ﬁ%ﬁsh?W:bH{‘ortH%rfL%’ééh

enmbodi ment . is a system i'agram o e conmmuni cati on
syst erg assoc's%a%qdﬂé h thﬁiéfgé&ﬁt%mﬁﬂb”%‘éheﬁ' Yase? gEaﬁlEih@gr@@ for

il lustrating the operation 57 202 4248 17~11~? NO. 556
FP02- 0043- 00

properly ©perform the transmission operatlon or
transmission avoidance operation in accordance with the
operation instructions to each of the other base stations
according to the result of the determination based on the
10 receiving qualities for the respective base stations.

In the data link transmission control method
according to the present invention, desirably, when the
mobile station receives identical packets from respective
base stations, the mobile station performs diversity

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

In the data link transmission control method
according to the present invention, desirably, the mobile
station measures receiving <qualities of signals

20 transmitted from a plurality of base stations; and, based
on the receiving qualities 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 ;-{:ation desired to make the transition of the

25 communication state into another communication state. In

this case, the mobile station issues a transition request
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in fwg:iﬂV4@§U%gV%te inthe fifth enbodinment. Fig. 30 is a M+36?%n1?oﬁU
expl ai ning the operation carried out when packets are transmtted froma
plurality of base stations to the nobile station in a transitionmsi®d£sido
the fifth enbodinment. Fig. 31 is a diagramfor explaining the operation
carried out when packets are transmtted froma single base station to the
nobil e station in the transition state in the fifth enbodinent. 10 Fig. 32
is a systemstructural diagram of a nobile comruni cati on system enbodyi ng

the first ”EEBPda Oéréﬁ‘fiéiéﬁ hirﬁ{jé)%‘i'{ IBRlropfHiGt o3 3Bnhtind datil gRakebl ock

di agram of the encapsulating and transmtfing part. 15 Fig. 33Bi.s a

functional bfceekadhaggikdmsOt e Anansll Bdéagy g dehiyel nGheadeby Fig. 34
is a diagram show ng the construction of the |IP packet in"the firsf nmethod

of the sixt htﬁgbé)éiééms!ﬁati%rgca%%é%?aﬁé?@i&ﬂé&tix?ﬂ?\’@wa%EQoB&QQQ%Si ng 20
procedures in the first and second nethods of the sixth enbodinent. Fig. 36

is a system sppMehbirakidhagtameaf a nobil e comunication system enbodyi ng
t he second nethod of the sixth enbodinment. 25 Fig. 37 is a diagram show ng

the cgnstruction opegheabPypachket ¢dmhibrei S£E08H nRiatet ofohbpeisext B _
embodi ment. 58 2002 4248 1i ~11~1 NG @07 F'. 03 FP02-0043-00 automatic

repeat requesirsenst@tef D WHiaHS Mo pheketeeenhisan s@fi opaehkeieptii®onod sf rom t he
base station; and a connection request unit 34B configured to issue a

request for cappteti outwd bt Heohasheshabiba fisathien £amaedonal sngtet ati on.
The base station 102 is conprJ.sed of a transmtter/receiver 5 configured
to receive datawhiah tdiepaakdet reldredseahdtd r ahemdoldidien $bathenr adi o
netvork 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 Efrom
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 paaiets 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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P, S s roin A
thr&&g%:éﬁ%@sgﬁﬁP%Iion antenna 6; a data link transm ssion ﬁ6588htr6l4&nit
103 configured to performthe data |ink transm ssion control conprising the
automatic repeat request control described hereinafter and contrepogaghs9ioo
the constitutive units in the base station 102; a transfer unit 105
configured to transmt data link transm ssion 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 stoxage unit 104 functioning as a

t t t f 1 nk:
tranam sei onSfoguearioafrudg S8Rk PRy no IRIRPLAITD or e
I t I .M t t b : i 2.

Next, the oot roRdiE B 2erh e bl e e R e PeE e
suppose_her el (L dTobh LEe£L AL 12 MM @S RORDEEaLhAN YRR | e
w th one or nore nei ghbori ng base stations and the nobiJ.e stdtion

e, 3 et S b daen o oy o 00

414a u~n; ~ Nu, can perform conmuni cati on

with ketter SoumUIAGAN dil Yertird Rranatdigyeibase iatdmyagddiambd h the
base station currently under conmunication. Let us also assune that the
mobil'e stati @aclt ithdt 1Y RLoraRAi LA LAY WehBe@0RH GWEURA Gt
quality with the base station 102 and is in a comruni cable state only with
the base staln@apkid atRld thechasei st abitorgdd, tdetHat aehighk torangid ssion
control unit 103 accepts a packet fromthe network 1 at 10 an arrow Sl in
Fig. 8 and paeflanverddeaia |tHkt t1ansatesied canthel ey Iheide
automati c repeat request control. The data |ink transm ssion control unit
103 first addelawadketodukder {edgesabhangthdertidapealiaredipddiestpacket ,
thereafter stores the packet, and then 15 outputs the packet to the

trangmo tt er/ meecicmistrudtfed heopbekeingandeatiddrtitfiond infearmeEckst. nunber
descri bed at the header of the packet fed into the data |ink transm ssion
control unit IX0Bhishmsentitotanrbe reQd abilyr gsdyhd jradchet baseigtdlisorand
outputs it to the 20 transmtter./receiver 5 w thout adding the new packet
nunmber as destywithed aboveot téen envapswlirted t prtketei eat Shasdltegmes t he

i nput packet into a transmtting signal and thereafter transmts the
transmtting deilgvaraedronnteime bdsetsficashoantafeame tion,hesadbiate
station 131 (at 25 an arrow S2 in Fig. 8). On the other hand, at the nobile
station 131, comem®ll camoleszmaohdy MerBynel &5 Fpe2begis- gF the
transmitterJrecei ~rer 33 receives the signal through the nobile station

ant edrfa 32 andletdrfdafateion HenkREMATIOK- t ransni ssion control unit 34
accepts the received packet to performthe data link tran nis%ion control
conmprising 5 the adhehsentaldfeat the qdedentdy idSSafbabadaWilithk the
transm ssi on controllﬂgé 34 perfornms the error detection usi tgﬁ parity
added to the abeiR~ Pehed . daffent Ihe TR TR ORSTAREEPh FRA Serror

in the packet, the data |lipk transm.,ssion_control it 34 sends a, NACK
P captured as tge inveﬂylon of gﬂe moﬁfle conmunication

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

compri;ing a mobile station and a plurality of base

25 stations and configured to perform

transmission/reception of information through a packet
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Y Acren o gn
10 @ﬂ%@%@ﬁ%@ WNBIABW edgment) signal to the base station 102N0t%38f enf 42
notifying the data link transm ssion control unit 103 of a repeat request
for retransm ssion of the packet (at an arrow S3 in Fig. 8) . Tth ghgogELgo
J. ink transm ssion control unit 103 retransmts the packet with Re packet
15 nunber stored (at an arrow 54 in Fig. 8). Wien there is no error found

in the packet. the data link transm ssion control unit 34 outputs the

packet through the data input/output termnal 35 and transmts an ACK

data 11kt SRR ofbal T G0 OFLTRe Bale beat 0SB an
he data 11 Rt PRRGS SURER e ronbho B, A g Lo Hise 110"
Craton 151 PARTE i it £ 4 §T SEPRTLAA. Eand AL SN P 7R 7 1 ne
been conmuni SRCE AerBET PR AR L e 2Ra 0N 131 bl nan g 1 hat
rans ts a FORIon RS, TEREGR T (e Roge o TR it 1
Station 102 [3 BrToa ol A e e, £orgtbE Y g e et ot

enpl oys a method ffr Nt ifyidgst hei SAFesebaihgNnebnd FoP At Aiddernew base
station after the change along with the requést for the 10 change of the

base stati onp Reea \Wdtbridith f&fuspttHeor ddianiogel @t idve fasermdeio®nat t he

data link transm ssion control unit 103 of the base station 102 transnm-,ts

the data .inlHa 3l 66001 ©ONGf ol t5nbahMBti an palvkeugidlierded st esm uni t
105 to the base 15 station 112 designated as a new base station (at an

arrow$8 in Bndt@r HEesoxesestienpodafEant twahsmdesdmigoe meared hofbof using
a packet n~unber without an acknow edgnent of arrival and the | atest packet

number as thedaisnititing tARSPR SEé O cxmlipaliédbyr bheiiaten thihicd hionat a
link 20 txansm ssion control unit 103 del etes all the stored packets for
t he nobil e stizgificymatIbrapd tles raidivesddhpapieketo tthamobidemtaiem. a
packet addressed to the
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
accomﬁghied by the identification information;

25 delivering means for delivering the packet copy to another

base station; storing means for storing the packet
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rmbin‘gﬁs@ﬁa?t[lﬁowﬁw& arrives thereafter at the data link trang%séy onp'céﬁltrol

unit 103 as at an arrow S9 in Fig. 25 8, the control unit nakes the
transferring unit 10~ transfer the packet to the base station 1lgpgs_b45S00
as F3 2002 4248 17~12i ~ NO, 5567 F, 67 FPO--0043-00 indicated by an arrow
S10. zf the data link transm ssion control unit 113 of the base station 112
desi gnated as a new base station receives a packet addressed to the nobile
station 131 5 before the reception of the data |ink transm ssion control

i nf [ f he .b i 02, . , it o1 il
lores the pAERSERIRAE PoTe e eI ThirCraRenon o5 CARERst

i nf ti . A | Vi th { i G 1 S&l

| nf or mati on, SEREIER Bont ¥BIMIGE 3 BECAT o i Tmaar SERBATEREEE 5358, | atest

DRCAEL VOSBRSS AR 00,

packet stored Of age “un pez~

pr ocessi N9 dgseilded atslaliane o diAell: (e hackeldfrplt e L S12

S13, 15 Si14 en thé ation further npves I1nto a ¢

anot hey base (alaliANydiiity AL o Lipbsplisei ensegptoal method of the

present invention can a e 1 nplemented according to the above operation.

20 Since the net ho?ngﬁg?é ﬂo@l%%éﬂﬁgﬂi@ﬁ%ﬂ&nié‘y h QR RRB Pt 10

execut e the procedur resetting the packet nunber and permts use of the

data Iink trgﬁw@'teaﬁ!t %}%j{&{, ugbdi Pibihe basepsisal istatdidrectddher

cormuni ca_ti n e station as descri bed above, 25 the data |link
transm ssi on caRiQe SARNR tBIAKS 203" Fb@JdQUELEAFOLEE }?i@ké@%’ﬂdﬁﬁéd pat h,

i rrespective of "novenent 64 0U2 4248 1713r? NO, 77D| P. b~ FP02-0043-00
of the nobil %ysttqlté QLo @l theartd ansfer delay tine of
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 system according to the
presen_g invention, desirably, the base station further

25 comprises: packet retransmitting means for, upon

reception of a request for retransmission of a packet from
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packdt % 4Rl | BdF t er than before. The above operation will ‘Bed%déscli Héd

i.n further detail with reference to Fig. 9. 5 Let us first suppose that

the nobile station 131 is in a good state of conmmuni cation quali%ﬁongB4§hgo
base station 102 as an old base station before the change. Wen the base
station 112 as a new base station after the change is a base station

adj acent to the base station 102 10 perform ng the data |ink transm ssion
control, retransm ssion causes little influence on increase of traffic or

i ncrease of | a i,qe. Thus the operation wll _.be _descr

embodi ment \A%g‘ree%ﬁgilﬁ%t ﬁ‘é‘?géagé ’f?\tgr%}?%mbggéngttatﬁ g%c §§g¥$$ﬁ1®gs? 0
performthe gﬁtq!link 15 t{ansnission control conprising the automatic
repeat request® ¢ rof TAHY” Wher ei n when the new base station is the base

tati 122 di st f t he. t atd 102 f ' t [ nk

1 ansm ssi on cont 1 o CRRIPSER AL h DR ARL=EiRe BR e " e
data link 20t 1 SSJ LE ti t

base stati onFEP Sy THL GG puste tFEEPTR. | ShelkRas M CESACrAALATE nev
base stat i ‘ ew Base® . a Tk
the potnt. (1M G AotV RHLOHERS BT SRarCateRbrith e

addressed to i t at r t k h S 1 102 adds
a packet nurrbséérberl andJDZSscl aE;2%585215~tt 482[}185:%%5% f\’géHNOt,:h%-S %lgéa%Gé’%P%£2)§hw43- 00

the CRC code sté}léj{(}gq ianHHtc?i?@EgEE.on%Prt%Se sRe BALKSE tb AN terbt Bhe

transmts the pac to the nobile station 131.” Since the noba,l e station

131 detects RGBITOr skB+LBR ;M 68l VedaR3rkelingnand®bs | @ rehdimi+an disd
transmts an 5 acknow edgnent of arrival to the base station 102. Then the

base station glddied @eCLMENELE e %@ﬁ%@z@d&”ﬁ@ﬁg@ﬁsérﬁé wakeghickher pagket
nunber 1, del'etes the packet of the packet number 1 stored. At the next

poi nt1d 2) of dHd. mPoidPaskatisdir essed thb t @oblie emobtheishat fupthés fed
into the base station 102. The base station 102 adds a packet nunber 2 and
the CRC code ddghgihesdacketlest9hgs nidadrspatdeet , upsfl trleeiepafiter dff atlsgits the
packet to the nobile station 131. Since the nobile station 131 detects an
error in the gecef vegk paskeselbetthing tdmwe, bbbe nmrtiorst atkomflaseansnits
a NACK

stations sending the notification; and transmission
request means for sending a request for transmission of
15 the packet to the base station selected.

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

20 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
packefg.addressed to the mobile station, thereto.

25 In the mobile communication system according to the

present invention, desirably, the mobile station further
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anf e rEsn -
(hb&gpfbéﬂ%@kh@mﬂ%dgnenty signal to the base station 102, tﬁ@T%B# P 4
requesting the base station 102 to retransmt the packet of the packet
nunber 2. The base station 102 retransmits the packer of the packgh>0H8RSLqg
2 in response 20 to the repeat request. However, since the nobile station
131 again detects an error in the packet thus received, 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, the conmmunication quality

25 with the %ﬁ@ﬁtg%tsi:O'Eh%%_ebeee%t%ﬁ%ﬁh%g%fggggsﬁgghs"‘%%%ﬁezﬁgﬁ%s

tation 102, and thus the nobile sta i ~13i ~
NG 5~0 | F. mé®ifRR0ZtR043n00nhangequeHadPrahangeq0kiBa P@Sf:hagiﬁﬁi'to”

t hrough the base station 112 to the base station 102. Since ase

stata, on 112ai paciese agidleis@rAdidCeMe tRobNEebata i | 98492, the base
station 102 continues to performthe data 5 link transm ssion control

conpri sing t BacaukeMinLsd epsebtiBHYeSls RISl Andnpentreks ibhe hase
station 112 to transmt a packed as it is. Then the base station 102

transsits thdigaekelinvfattite packetsuwsdeiert ast thRsmhekEaBaM ttled gracket
t hrough the base station 112 to the 10 nobile station 131. Since the nobile

station 131 detgthsinoasersiatibn b fecetned-nacketand BenaBhlyl €0 st i on 131
transmts an ACK (Acknow edgnent) signal through the base station 112 to

the base stahkewn BA2e tbhesebyntransstttilng athasdapwW edgmepiesd agd val to
the base station 102. 15 Since the base station 102 receives the

acknow edgnehtrantnmassival odf athechetkaddodssthecpatemobiiterstat itdie base
station 102 del etes the packet of the packet nunber 2 stored. A next packet
is fed into tfielbssowst anicdondadX bfi @dtidwe poformé8)onf ofi ghed.fize base
station 102 adds a packet nunber 3 and the CRC code to the packet, stores
the plcket, RAdkeliepdakt &ramsavidtieds abeqacket through the base station
112 to the nobile station 131. Since the nobile station 131 detects no
error in the recei Yedhmaokdilea hompsnighitlionssuskten d8d¢otdangmia $han
acknowl edgnent of arrival through the base station 7.1.2 to the base
station 102.pPggsent 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 respective base stations; and
Lransmission 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
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LI = n . - " -
20~ o4 878 ¥ N0, 5567 P. 71 FP02-0043-00 After the bash?§bbtioch 462
recei ves the acknow edgnent of arrival of the packet nunber 3, the base
station 102 del etes the packet of the packet nunber 3 stored. A -
is fed into the base station 102 at 5 a point (4) in Fig. 9. Juggﬁgi BEEKG0
descri bed above, the base station 102 adds a packet nunber 4 and the CRC
code to the packet, stores the packet, and thereafter transmts it through
t he base station 112 to the nobile station 131. Since the nobile stat~.on

131 det ect . in.t i t 1K i tati

131 igsﬁgssaggggaégi %9453:éééﬁf§§¥§gt8?C§ﬁ%ﬂ%%cﬁé@dﬂ%g %@DE? ?ﬁ%bﬁghoPhe
b tati t.i . i i h i ti
ooali by wi tnPRELEO SPErEBRC OF Sl BhR, (habhc g Mind MEecHIBIN R L O"
tati 112, . h t i tq i : h

of "t he baso’ SHATEEeBrESE iy TRRReRLIE bABgat FOHET dhd SUEILiY COON0C
Si th i j b i i t <th

Station 100 SPRSIES ARl 1y Mbafe Tt ChOLLEDIAE) AU £10eL B over
of the data gQFItiiBK tg@fén%%?cﬁsio%n £R0! N LAAHY SR 1L RS UL AR ith e epeat

request contro tf the e station 131 1s configured to notify the base

station |22 g%sg%t%.%eb%@et | Her Old t ke DBESeSERL9BNC Yk @helry

performng t ata link transm ssion 25 control, the base station 122 can

recogni 2e t héBm%EiQ%% -t QotWeR89d 0 i@ d o3, | Whler! RS Hase @tatakin Ol
over. the 68 0(~2~ 4F248 1714rT NO, 5557 P, 72 FP02-0043-00 nobile

station 131 giencerd hepn | Ast his16866a tde base siaktomdd deasiref, have to
provi de the notification. Then an apparatus for swtching between packet

receiving statkapmininghedietawsk b beneesinkd OsE4PPbNs awhettbgeguent
packet addressed to the nobile station hereinafter to the base station 122.

Thi s1gppar at gachag &of bactiean veaablfeonf thsl balsieng tattivee ft He spacket
receiving stations by the use of location registration information or the
| i ke of the frgbtbebstiatansmiBiedStoicehd Gndlhild iswangiod, rkecssd/ioryg thee
request for the base station change at the base station 102 is inmediately
after transnreskedrinky tthalleleantst tthengeppekét vef babe gactkstnsurimet 4, the
base station 102 has not received an acknow Edgnent of arrival or a xequest
gor retransnissicencting theapackeiomf phevpdikgt nimderudtioenm tief nobil e
station 131 yet. Accordingly, the base station 102 does
transmission operation based on the result of the

15 determination, to the other base stations.

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

20 performing diversity reception 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

25 stations; decision means for making a decision about in

which communication state each base sltation is out of a
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station 122 until it receives a notification of an acknow edgnent of

arrival or a repeat request of the 20 retransmtting packet. Therefhereg5hg,
base station 122 at this point keeps storing a packet addressed to the
nobile station, fed at the point (5) in Fig. 9. het us suppose that the
nobi |l e station 131 detects no error in the retransmtted packet. Thus the
nobi J. e 25 station 131 sends an acknow edgnent of. arrival of the packet

o ssbi b abn 3 oot 8t B PR A8E £ T GBS Fel Braretobaretol es
the arrival giyd Q%Egag)gﬁgf aﬂgﬁmég%f@é{ %fe%%;rzeik;eesaeecggsti@ﬁ ; then

t he base station I"es ase ion as a new base station

only that th t tes er. 1S +4 h a k r@gﬁgg ion
con%/r ol inf o?ar#ac?isﬁtﬁigtéﬁgrl% S ge;%élceliséct m\%i%t %osfqa%aggkﬁgm%edg n?éof
arrival at thi i Loy 302 otdifd e Lon 122
of a packet #u%bgﬂﬁn?%gf%g%k%g?%m% an %&gkérilcod eggﬁﬁ'?@%fs%ﬁé\)/gl and

the | afest pacfé%ei:r 1 ha kL0t 9L NCE L 8¢ Fork S 1@ nRACKRMuALELESSRs £ oL & he

nobil e station, to be transmtted or received through the base station J.12

hereinafter, :]tzh?o hara Attt L0200 bneenkhecbase stathomnidd2spdnthis

fact. This allows the base station 112 to rel ease the resources of the base

station 112 15 al | ogat Ghitd tRes @b | eiesd tdwiy 131t hON pherdasty obet he

| at est packet nunber being 4 as the data link transm ssion control

information fyauBadherhased sicdmnem ikt idhesbasesst@dmpri de? addsiaspacket
nunber 5 to the packet fed and stored at the point (5) in Fig. 20 9, adds

t he CRC code dfhieret dn Swhalc®s hbe packet, arehsmbsspbhgretepibhe bwbile
station 131. Since the nobile station 131 detects no error in the received

packetg the rhideestald @@ balftsmnshe mokall ackadiledgeestcohdastaval to
the base station 122. Receiving the acknowl edgnment of 25 arrival of the
packet nunberirb, whbehbasesdledt oadd22sdelettes the pablide aftathimrpatket
nunber S stored. 70 2002 424B 17~14~? NG 5567 F. 74 FP02-0043-00 As
descri bed aboqumviepetwitlon ddnt el dotegwi irgformation 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
the packet accompanied by the identification information,
the packet copy is delivered, and the packet accompanied
20 by the identification information can be transmitted; and
a fourth state in which the packet copy is received from
a base station working in the third state and in which the
packet copy can be transmitted to the mobile station.
_Eurthermore, in the mobile communication system of

25 the present invention, desirably, the delivering means

comprise encapsulating means for encapsulating the
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operQ@?%Aﬂéﬁgéﬁg@ﬁthe data link transnission control method '6f>xHe 6reg%nt

i nvention, regardless of novenent of the nobile station 131. 5 Since the
f~.rst enbodiment as described above does not have to execute thepLoggedur e,
of resetting the packet nunber and allows use of the data |ink transmssion
control unit of the base station directly commun~.cating with the nobile
station 13t, the data link transm ssion 10 control can be al ways perforned

t hrough the shortest path, regardl ess of the novenent of the nobile station

o hs 10 i nordh THEA HrhGHRRE B G SHStenk f SRR HboHRFont TS 15 The
rof erence 1o d g erady G LR, | BepiReng Tbah®  SBOFC" 1 o
he mobi o sCRIBIETA 17 n SSEBmRPAHBI ¢ °& atP 20 S (0  nhbace.
init 103 aceddt S AL oML RerhorR 1 Bno BT RE VRE SR ECF 1
br semt 25 ot rent O heatr o o SRErgR B Ale  COUGRR, ST CRL T
17101 N 590 A g SRS SRR Py aRERTE R dopl o 17 o o

data link trapsjgssi t i4t L b -des [ t g pl ural
bl ocks. adds to f%i°§?§§%§,Eggégggﬁfég%bggﬁﬁgﬁangg?saggivﬁgfﬁgafﬁ?%g t he

sequence of tdifrayddlatd PpleT 1Nt aaRAKS s Bridiber fiRlgireRbbhiscatdon of

t he packet before divided, thereafter adds error-déetectable parity such as

the CRC code afdddethiake tRealdruglaiectddn pifci@it £r BBE QESWEF R &dri ng
transm ssion, a.nd then outputs the blocks Lo the transmtter/receiver 5.

The tr@nsm t tyr fR0ei e i dentQ ARG e S n€achaltiRH 18l @fkes W the
transmtting signal and thereafter transmts the transmtting signal

through the hasgrtsi aibonimed enasdbitad fitngobhé el ehgth opf 18He Hegde20A
shows a packet configuration at the data |link transm ssion control unit in
the first enaadli et . eAbapyullbtedt hpackand. fadmt heroliehetdt abfontHE1, the
transmttez/receiver 33 receives the signal through the nobile station
antenna 32 arxhddpeedtted paurtimit $hilteisececoeded| rkleoheadedavd thak
transm ssion control unit 34. Then the data link transm ssion control unit
34 20 per f or mie tihee med emaatsactaed pEgkpt he parti eguadded tbethengbiput

bl ock. When the detection results in finding no error ~, n the bl ock, the
data 13 nk trafstihesdedivenmedopaaket BAahots fiepndrd dat fhki hkadesnsfi ssi on
control unit 103 of the base station 102 of an acknow edgnent of arrival 25
of the bl ock.thehelekiegreed sPa@kekror in the block, the data |ink

transm ssion control unit 34 notifies the data ] ,
Incidentally, the essence of the invention

associated with the above-stated data link transmission
control and mobile communication systems can also be
20 captured as the invention of the base stations and mobile
stations described below. Since the technical idea is
common to the invention of these, the operation and effect
are substantially the same.
E%ecifically, the base station of the present
25 invention is A base station, together with a mobile

station, making up a mobile communication system



72 WEdEl i hEEn~ NG 556, F, 70 FP02-0043-00 Iink transifssiton Borfdr ol
unit 103 of the base station 102 of a repeat request for retransm ssion of
the bl ock. Then the data link transm ssion control unit 103 retr g3 %4%&%0
bl ock stored. After all the blocks for one packet have 5 been received Wth
no error in this way, the data Iink transm ssion control unit 34 conbines
the bl ocks into one packet by the operation reverse to the division
operation into the blocks at the data |ink transm ssion control unit 1083,
and thereaft by th ac t L 0. term na

35. The foll ?ﬁ%%%ddeg%‘?i bﬁ‘%ar fc%fs}én \Ahhlg?%%rr@-‘{/éegr)rleéﬁp %‘%é?’ﬁ‘épﬁ%bi e station
131 raisas a {igesdori &ha h ation. | gJyﬁ p nty:

enbodi nment , tJhere I'S lr1<:})£|l i%mﬁ;[o(?{goﬂ t Eebﬁaﬁgéﬁ o%r?(gageer}st at'| oﬁg%gi rr%fr?léneousl y
15 conmuni catd g, M idsihe Jphile b .ﬂ%i?ﬂ)g id e | P0G receive
packet s sinultaneougﬁi(??on1a p ura?#%y 0 ggggggggfohgﬁggFt ?%‘ggﬁatter

of course thatyfhe, presgat %ggq@lggﬁmﬁﬁgbgﬁgggbgggggwg§$ﬂﬁ%f%$?{a§e wher e

t he nunber of S|nultaneousF§ comuni cat | ng stations w he nobil e

station is onauas depQd Badd Brhke ohis, Sthe"BadeBrht i HPRORSr i 88ng:
communi cation quality with the base station 102 havi ng been conmuni cati ng

her et of ore widdpyitey Mhbibh@ Stéti adkihg Recps 8l i}ﬁéél?e@eti%ri@ﬁﬁéﬁd and

that 25 of the adjacent base station 112 is inproved to enable

comuni cat i onsiaM ttihf 140t P&s & nFloFinlaion EPe RIS ngt fhe Phacldt hd@0Zan24a
n~n~ NO. @67 P. r7 FPQZ-0043-00 102 and the base station 112. In this

case, the nohiddedt &id Opalidet SHRSrassefuess fhe Caiblerlé onstht hod he base
station to the data link transm ssion control unit 103 of the base station

102. Since t lielciorgning alelatiy foalddi véromg thel babkby 8l ertiooswéellert he
nobile station 131 is in a state comunicating with the two stations of the
base 191 at a. olbak®? andttibe;baseostiayi anedi2, b f ererinfy oghehepdd kst

enbodi nent. The data link transm ssion control unit 103 of the base station
102, recei Vi rrddmpaoiet by theliHdermiglifstat bohifnfBsrdtel dhast shatbase 112 of

t he request for the connection fromthe nobile station 131. Then the data

| i nk transm ssiagriaoptrbts gmint 2163 pakéetcdel expoaddhomm shophet ldse
subsequently fed packEts addressed to the nobile station 131 to packet
nunbers and tH@tisandsandiem 15transnghiting neansifior gnanspdstiot tlee base

station 1.12. 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
packefﬂéddressed to the mobile station, identification

25 information for specifying the packet; copying means for

making a copy of the packet accompanied by the
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T i i ot
dat 2 AR hEHEsi on control unit 113 performs the autonmatfcdobépeldt 0
request control for each block, while the data |ink transm ssion control
unit at either of the base stations perforns the correspondence EO?{%@E?%—OO
nunbers 20 for maintaining the sequence of packets received at t I
station. In the present enbodi nent the data |link transm ssion control unit
103 of the base station 102 is assuned to performthe correspondence to the
packet nunbers. The data |ink transm ssion control unit 113 of 25 the base

station 112 divi des_.each. packet from.t.he bas tation 102 into bl pcks,
t hereafter a&&er&&f[ Ctbli ks INFRTIAEHRN 04 ei‘}‘l’f%é‘?ghu.mggﬁ% F€°%6

- - l,ack n d K bef he divi si
e o e
it 103, . i . j
LY 103, U S S Sl U AP LRERAT DS ocke 1o
i & St at | g b Al an J e eSSl o 108l s LG eLer pcalid and

the nobile station 1 econes capa of " conmuni cation onl e base
stati 112. t _hi ase, . i S ~ 1. Je st for
di scoggtqi nuat iaélnq1 0 %g%@g{f tﬁ%ﬁ?%?g??ﬂéﬁ o%nﬁ%%%é)ﬁaég"gt %Elégt?\lo%'oz rough

t he base statd . i ?r@lq% [ PO | h | i ok
transm ssi onteg%r%ts}%ﬁzte#r#%]m%%ggo?g he Ig%gig?lé??gér#élé%%gﬁgcglag?%gst%&e 15
request, theqataJddink ty@nsig,ssion control unit 103 of the base station
102 transmts a packet including a block w thout an acknow edgnent of

arrival, a packet RuWbeR;Qf ddge perdddieiin PACK@he aphkackspaaben ofsthe
bl ock wi thout an acknow edgnent of arrival,” and the |atest packet nunber 20

as the data ldog¢ il sl 551 Bfr €08E I 8bmpRh 8ETRWeRR A MAYAN riddhd rémsf er unit
105 to the data link transm ssion control unit 113 of the base station 112.

Then jthe bl ogrerOthRaRKBl 3cashdi €868 0410t 1 fers@id @edlerit aNFi3dt f£sst or ed
as they a.re, until the base station 102 receives a request 25 For transfer

of the bl ockgtRrtiRackessi asdr essedanentiite N-Phekéet Shabirerstal td rigma t he
base station 112. Further,
mobile station, based on receiving qualities of signals
transmitted from a plurality of base stations, and notify
the first base station of the receiving qualities for the
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 is to be transmitted to the
mobile station, based on the receiving qualities for the
20 respective base stations; and instructing means for
providing instructions of transmission operation based on
the result of the determination, to the other base
stations.
Elrthermore, in the base station of the present

25 invention, desirably, the delivering means comprise

encapsulating means for encapsulating the identification

47



-

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 tinmgpgrth843-00
base station 112 sends a 5 request for transfer of the packets or bl ocks
addressed to the nobile station, to the base station 102 that has sent the
data link transm ssion control information. This timng may be a tinme when
the base station 112 receives a signal to hasten the data. transm ssion

fromthe nDbiilnefo]J:QnﬁSvfiaéﬂ onilaéeg?&.ﬁéi nq#&ge,_l a”ElleE r Q-‘éeStdS?H\?e a link

transm ssion control unit the "base station 102 transfers the stored
bl ocks or pa €$§ h i t akl 1 .0 ddesf ation
112 and therggglfeciag}ﬁg%{e e?g%#l%% hgeg?g%kgngr ﬁ%g@%egfs% ) l%mn at}g%c IZ%
addressed 15 he yppid e statipe 13Llngkhi ves t herealifindls b Pase
station 102,€¢£%% trans er?%d Fogtheéggse statigﬁlllf'aglit is. The data

link transnmi %{ﬂ!}nﬁ,fe}!%{rgéﬁlacmﬁ%ﬁ]i%ﬂh brerRash St @t ik@atlid g vi slesed he

packet including t out an acknow"edgnent of arrival, which was

20 tr@sferr%ﬁam%i%feééég shat i1Qhgkl?, o f NERe DBk sRNG e rpad  &F

retransmts only the ock under the request for retransm ssion to the

nobi | e stati ghtkdhed NGe tdi-dPAckst B8, f i xed-deagtHeddoeksoritedash
possible to retransmt only a necessary block if an input packet, a 25

packet nunberedd¥ifofateddoackhborkanunaeniokrihy Hde arcapseratdden a
new packet addressed to the nobile station 76 2002 4~?4B 17~16~" Nu, 550

| P. 60 FPO2HHActl), Iavd donsipptt Bsh thedepid aedins ttleabapedsée athaon 112,
it is provided with a packet nunber based on the | atest packet nunber.

notified of. tHe dalcapisullatiddnpbickeiten epst rodnstitctd3 ceonted swidgansfer
only necessary bl ocks. 5 The operation as descri bed above makes it feasible
to imyenment identdafirdtinintiafispmasion denteadesrevhedeof tihee pemgent
nvention. 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 egual to the length of the
15 delivered packet that is recorded in the header of the
delivered packet.
A mobile station according to the present invention
1s 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 control comprising automatic repeat request
control, the mobile station comprising: measuring means
for mégéuring 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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Si né«gu{;héﬂﬁ@t yﬁlu%k transm ssion control unit of the base sﬁwé't%DBh P.ool
comuni cating with the nobile station can be 1o used w thout reset of the
packet nunber as described above, the data link transfer control ppgp_B843-00
al ways perfornmed through the shortest path, regardl ess of novenment of the
nobil e station. and the transfer delay tinme of packet can be shorter than
before, so as to incrEase the throughput 15 of the system The
aforenentioned data |ink transm ssion control information can be a.tens

descri bed Dei < LRl %fse%'t%htaaenm%&aéoetcs@ ohale! yesibyhs Possible to

enpl oy EIthEIP 96 h tens a pac et nunbeér W t hout an 20

acknoul edgrenty OLna' 144ALiy(7y PACkel DU i BPspEkagvbedsBpt O

arrival, (3) a packet nu repeat request, t he | at est

packet nunber nabtl%r)s 2 Q&&C&%ﬂa gs%hh%t;?aeta&lé@% efdﬂrr%n&f gryival,

(6) a block nunber wi'th an ac edgnent arrival, (7) a bl ock™ 25 nunber

Under 2 T epedleqaesicr (Bardie 216510p) ack unber 3 d8ds(Shacegbingt | on of

t he foregoing | to (8 2UR2~ 4H248 | 7~ e~? Nu, 7561 N, bl
FPO2- 304 3- Oonlomllred EEQ@%HEFM 7Bs_thid degmhadi nenEs of phke PEEsedn

invention will be described bel ow. The configuration of the mobile
comuni cati o Sysdteigin the third enmbodi ment will be first 5 described on
the basis of figs. 11, 12, and 13. The nobil e comruni cation system of the

third embodi ment i aneeMe SesbDie astalibe HatdMgt tandhe phrésénty of
base stations 202, 212, 222, as shown in Fig. 11, each base station being

communi cabl e 1\Mvtdhm¢d1er1 dasfoblaki Sﬁatﬁ.bh()uﬂbgébﬁelaetr!\bh ka 11 \ira Tivey nmobi | e
station 231 is conposed of a transmitter/recelver 233 configured to receive

data fromthef bdise stétboksanizkingsip ta tebdleoctimeuniadabiant sws ke hr ough
a nobile station antenna 232; a data link 15 transm ssion control unit 234
confilgured t agefifqrmad he tat a da o tni an s ssssmins oot £ pécepbponsi ngf t he
automati c repeat request control, described hereinafter; and a data
i nput / out put ifrefodmeed i85 thxroaryh nputpackett dret mpeaifoafm pdeket Libmla. 20
Among these conponents, the data |ink transm ssion control unit 234 is
functi onal | y tomrposies iofn fapmdtricdngbrpirdskisigs hownmat 1€ gepedt Neagwést t he
data |ink
control, the mobile station comprising: measuring means
for measuring 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 of 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

guality notifying means for notifying the first base

49



traﬁ@ﬂ*%éﬁgw E@%g?ol unit 234 is conposed of a sel ECtion blg%99§34AP b3

configured to select one base station out of 25 the base stations upon

reception of packet storage notification fxombase stations and gghecho@Reoo

base 78 20(~2~ 4249 1?~16~1 NO. 567 P, g2 FP02-0043-00 station desired to

transmt a packet addressed to the nobile station of its own, based on

rECei ving qualities for the respective base stations: a transm ssion

xequest bl ock 239B configured to issue a request for transm ssion 5 of a

packet to the bhase station | ected; ; asi. o Lfi i bl ock
Soptiod 861 20038 * U £0rnd IS PRGN T  BOEL LERT e

234C configu octasion change o ase station

desi gnated a base. st at i smtting the packet addressed to the
nobi | e stati|§%ﬁégﬁéf§§§é£€o%€%§léﬁgbld base station of 10 discontinuation

o O rer Bty RoBeYEO2RR IR | AL Oia g BES TS Phled oSt and

an initial packet nunber of an :~a measurenment bl ock 234D conti gured

(o measure T aGRlGLAYA It hesial skaRdba, | EaBREhELCHi Ehog AL RlaT ALYty Of

base stations: a receiving quality 15 notification block 234E configured to

notifysa base,£,3ki00t 3t 1 Bnk0CHRAKk PRgSE GChEH 1RaSeImAAn BELE8GLE Vi Fsm

qualities, of the receiving qualitiés for the respective base stations; a

j udgi ng bl ocfc@é;lfgzmw jagges; el Rer o r MdmESeioRpBEc8bBLEAN i §£i N one
y O

of a plurali O specified conmuni cation states on the basis of the

reception qualprddmdOfofadih RARM Shat pABke 8Nthrad S LRE dynAnghthoNL { gRUEST
bl ock 234G wh~.ch sends a request for transition of the comrunication state

to base statiofs i s b e b ch tf N Yol sIing RO teMaNIR eapeat Béghests
desired, 25 on Lhe basis of the results of the abovenentioned judgenent.

The transm t teddd8CE) We{e Jeoh £L &1 CHE P01 &t eSorprPsin@Of m@asdr P Addu§? ~dO,
5567 P. 84 FP02-0043-00 packet; a first deletion block 203B configured to

del etyp a pack@ir arddier ihapire@fivrdg k@alt tdfesaoffi stgnat sat panket taedi val
notification fromthe nobile station; a second
from a plurality of base stations; declision 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 a transition of
a communication state to a base station desired to make
the transition of the communication state into another
state, based on the result of the decision.

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



Y. g (A =cn g
deIé@#gﬁ4B?%%kw@8@C configured to delete a packet on the 5 ggsﬁ@/ofpa54
timeout of a tinmer or a notification of a nunber of a deleted packet from
anot her base station; a third deletion block 203D configured to qw8t8o3z-00
packet addressed to the nobile station under storage at its own base

station on the basis of a request fxomthe nobile 10 station that the base
station of its own is excluded from packet-delivered base stations: a

del et ed packet notification block 203E configured to notify another base

tati f . . Kk I d; ' I Kk
203F cont | gurdb e B OuR S BEckBr s e Safcnes EraTERYaEd rhi i ac s
new packet - del jver ed hase, st al L8, 4. packel, LALIANITL38kaR Dharks203C
configured t 0 Fettansm (ﬁhpacke? Sctor rng to'a reg%a? requesf ?ron1the
bi | tatiqn; t jfi.cati 3H.cqnfj

Focept i on and bt SroBeBits Rearth P8 A E 4t Wrl LA PLr Lac R

{ifv th bi . ' ; Kol - S .

Cont 1ol bl ock AT e T e AP S P oy e S et ol CPhar® aes ron””
t } . ~Si i L f h : @y t { t
ansig . St OTALPURYLd ScEERERNEHSEOTNCAIRE1 BLLRLILA! tn BOHANEL Y, St O 208

of a plurality of packets ressed 1o the e stataon, the packets

are 'transmt 4 at o gandnigh btReBlAbbOMmASi0Qti i ed
of the storageeﬁég#&ﬁzé(}gz 4§%1%Tf7 i g27SpHNEnETRa LRe Bl kLA a1 08

plurality of pachket $deAtdet eaw;Bal i 98- PhaEkoR0Sn GrNtiraHkrd th@djehggm ne
for each of ot'her base stations whether a packet to be delivered fxomits

own base statd abusscH G d HansmildhedhleOphlReDBLbe $batéosiviaseton the 5
receiving qualities for the respective base stations: and an instruction

bl ock 203K canbia@ edateopr O¥ERENY B i thAFdoftat anaimd Sisi ehiepethéi on
based on the result of the determnation to the other base stations. The

ot heribase stpddioss d@y 222 Beetphfsmionatr uot &tei mobd 1w rstaricgiructure
to that of the base station 202. Incidentally, each of the base stations

stays in either of fhe dutre-sdtadtnsd sdwyim mobflg std¥fonrbsadlésirabdyt he
nobil e station 231, and nakes a transition into either state according to a
request fromddref iphiée i duramei3tompri skhdsdeefkrsitysrateptwphl mbans
descri bed bel ow.
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 executed by a computer mounted on a mobile
statigg, together with a plurality of base stations,

25 making up a mobile communication system configured to

perform transmission/reception of information through a



The 20&%5452@517@0% an idle state. This state is a state in %55‘9H tr‘fe Fb%se

station transmts or receives no packet to or fromthe nobile station 231.
The second state is a packet transmi ssible state. 20 This Stateif%gijaﬁ%giOO
i n which when the base station receives a packet fromthe network 1,7 the
base station can transmt the packet to the nobile station after addition

of a unique nunber to the packet. This state is a state that can be assuned
by only either one base station at a 25 certain tinme (i.e., a plurality of

e L L
the idl tate. The fhj t Ny ket i t 1 i bl
e e S R A | IR e

operation as f.ol | oys. mel e b tatio ceiyve Jpacket
fromthe net V\E/f)qu( 1\,§§i tt aeddgxgpgﬁy%u}%{ﬁ%e?%ﬁﬁt éeﬁgctgt ‘,eex[%cglrt%a'ft r maekes

2 SOBY 01 LI Eln T 00 0 UIDEE L L 0EL YL EORY 0 (e

packet (hereina ferr 0 as a " pacC copy

SUaT og AcCOrdi 10 Al SUER el LIS IINP o BLLENs L onlthen the

base station t N recelves a reques t “transm ssion fromthe

robile stall qflradeiddies Pagesaudl i dabsdlig Lheiatkdadd Lhgeiphl ! e

station 231. I's sequential operation 1s car dout 1n Ifd state.

This state | solona phake il acaachea DYoLy 8id hgspope base

station at a certain tine (I.e., pfurality o ase stations cannot stand

si mul taneouslgtd th ddict St @hn 2B sl oat BRE P@é@i%&ﬁgi Q81 8k geknegpacket
copy transm ssible state described below, or in the 1dle state. 20 The

fourth state dife &dpeeaii vOML dd 2RSHISHLD! anst at €radbhsssisheréguasstate in
whi ch when a base station receives a packet copy froma base station in the

packetg copyi gL s 442NSH1 §6h8l fgShatre qard tr €l Mesardsnigsiesh éortRacket
transm ssion fromthe nobile station 231, the base 25 station can transmt

the packet caycket thRiradide 54 aldmoblilies stlation S faitkabani BbocMbi ch, in
the case of a certain 83
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 configured 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
S451 of measuring receiving qualities of signals
transmitted from a plurality of base stations having a
functi;h 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
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| Q@ DIEAHYE [TBYSin Nu. ~5~ 1 P. 8] FP02-0043-00 base stati¥n’¥aki Rg ¥
transition into the packet copying and transm ssible state, another base
station goes. The operation of the third enbodinent will be desc@gq?ioo 3-00
bel ow. First described are operations of the 5 base stations andth nnéile
station 231 in each of the above states . (1) Operation of nobile station
and base stations in packet transm ssible state Wien Eq (1,) bel ow hol ds,
the i-th base station of 10 '~i = 1 is in the packet transm ssible state
with respect to the npbile station_z31,and the her _base (] f (i ~
i) are in thé%dt&Sst hEESLFEGS 1?ué§l%i?51 %Q-r _HnE re8pRctiTe OBEs8
-rMed( ) --<orh, =~ .., Um.zo-~"'nMJ =~ ~ ~=1....1 STishu o=
~~|"'~d ~1~ ~ s_ﬁa_t:.prbm a%)pigvfﬁlf‘ﬂe Jé}ﬂ%ﬁlll%%l%rﬁ eiorjlf, &n%%f?}s?éﬁpesent S

a tinme-average received power (g. Q. medi o] i ved. power. Lp.a short
interval or t eﬁ?’e‘)’n%%eviopaﬁ?%%cﬁs% tec'g"i @S?acilee{rei’é@%(ag%e&\/e Op%%%r to
interference pagwer .20 (herejpnafter_refexxed to "LhBae- aye i ved
power to inté$% :%A%%§%oﬁé$££$%ffoa)g%g%%flggb?gg cggggsﬁgné Qg?Eg gonnon
pil ot signal or dt:.he i trapspitted he, | - Q@ﬁg tati Pred max
repr es%nts a amélﬁrﬁt?)%?av%jreag%%4 dé%%é éeltné18tt?:a| ~ |t-s~ &.ng%g?eF . 88

FP02- 0043- 00 I ecel ved, poyer, O, ir@é(igogf.g%%&{r%@\i%rsag%nr’egﬁlst\é%dggggﬁ& to

i nterference power rati o anbng those e first to the

stations. 'Rl e e3¢l ol Phoadsfuibeys dol Ob ek 1wl haake

results of conparison®of a rence bet'ween Prmed max and Pned(1) with a

predet er ni ned, thyesiol gy Hha e, H&%_Wimﬂ?%%%'f' nEJ%%?ELP.ﬁ gngase of

N = 3 and the base station 202, base Statlon and base sfation 222 in

Fig. 11 will @ﬁrgﬁsﬁéé@e&%ﬁﬂ%éiééﬁe@?s@f_SEBEiPchl{?ﬁn?e?@Qﬂi{?@é% 10

station, and the third base station, respectively. Ec~ ( above hol ds

when pfly onerdeaspk epESbeLBilarBgsamBRatlibbi®@-average recei ved powers or
recei ved power to interference power ratios of broadcast signals, conmon

Another mobile station control program acceording 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 S461 of measuring receiving qualities of signals
transmitted from a plurality of base stations; a decision
step S462 of making a decision about in which
communication state each base station 1is out of a
plural_;ty of predeternined communication states, based on

25 the receiving qualities for the respective base stations;

and a transition request step S463 of sending a request



piIdtOU%%éﬂéz]lBsN%pﬁthe like transmtted froma plurality 15 8f- Bale P 5T
s~Lations (the base station 202 to the base station 222 in the present

enbodi ment) , which are nmeasured at the nobile station 231, e'g'FPW?QBOEQQOO
nobile station 231 is located at a site Ain Fig. 15. This occurs, for
exanple, in the case of ~Y', - 1, ~2 =0, and ~ ~ = 0, wherein the 20 base
station 202 is in the packet transm ssible state w~.th respect to the

nobil e station 231 and wherein the base station 212 and the base station

i he idl , The. following will d i i hg. i ed

out whon a padRer CATSHCaR Gihe GRICILLGAY IR M AR L AL ReE o Ai SR €
t 1 ssi bl t.at f i to Fig. J16. b L th
data 3. 2. nk QSRS ad:%#ﬁmg%rs'n?t?at%ﬁé%wh@? th%%sﬁﬁa%?i;ﬁ@%@ 3 Esok|
F. FP02-0043-0 i i
1, adds the og&fx%ti}e”a”'ﬁ Tide o RE SRroPeRRREcP TRt TR P Ved.

t at t i tati t t 02, | Fig.
By Then the dat SIHE & TSR S8 Ron s e 539ta3ng, Bhohbe T °
packet copyi i s et Bh %9&81{.%95::%&?;92%% tiad & ther ope of

el ver I'tis, y t

transmi tter/ fec ) "as ere ransmtting the packet tv the

o, o et R Lo et o oot o

detection proces the recelve en"no"error |

det ect ed, th;é@#@é&&d%}ﬁfﬁm?ﬂs Qﬂéézﬁi #P. Rasenat AbboNe 2022 {oRN

acknow edgne arriva t he packet ('S305 and S306) . When an error is

detected, the.Jmpbi L Q4 Hf L @S thike ass Sitff indHidld € asrepeat
request for 1 ref#gﬁgﬁ?%tggnggéo?ﬁéapacket (5305 ané%%307). when tﬁe

noti fi cati on fanmife SPhidaHaPan 21k bt eBnpokaovbedasantealoarai val,
202 de

t he base station etes the stored packet corresponding to the unique
nunbefq (S308 il 831 a1 ¥hegot he notification fromthe nobile station 20
231 is the repeat request, the base station 202 retransnits the packet

correspondi NG 0 # heE R fpeT ONMDEr THE3PRARINGE309) . (2 ) Operation of
nobi l e stati on and base stations in idle state 25 As descri bed previously,

the j-th base statimnoffi 9sis siyatichebldtr &iageamicththespactenbidhalnobile
86  20U2 4248 1~~18~? NO.5567 P, 9U f PO--0043-00 station. The follow ng

wi || descri bangsvrescomguabcatonostysvean a packet arrives at the base
station in the idle state, referring to Fig. 17. Let us suppose herein that
the base 5 station Bl ants sheiheshaxttafoon ZAsarating the ¢pératiane. At
the base station 212 in the idle state, the data |ink transm ssion control
unit 243 contodl $hehedaled | Lémk uniannbssboas aomtincdnshethede ipackbe
addressed to the nobile station 231 directly to another base stat~.on or to
t he base 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 a2 block diagram of a recording medium
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Cae 48n o -
J.0 2&9%1%464148267}:’““?1 t he packet transm-.ssible state as it is.NO-Tﬁ*?él‘ef B'r é’,8

when the packet arrives at the base station 212, the base station 212
transfers the packet to another base station or the base stationp2@2_83,43_00
recei ver base station (5311 and S312 in Fig. 17). 15 Since the base

stations 212, 222 are constructed in nuch the sane structure, the sane
operation as above will be carried out when the packet arrives at the base
station 222. (3) Operation of nobile station and base stations in 20 packet

copyzng and transm ssihl e stat.e and . acket co transm ssa.ble state
When Eq ( 2 A h&q’be's, H@E}'fﬁeer oHed Sqoarﬁ:xg%l oﬁr%qriﬁpl?ﬁgl ity of
base stations of. EFt = 1. goes i?r}%o thf packet copying and transm ssible
state with r P&FIAPTRY HESE St $E°%t ati on 231, and each base station
denonstrating 1F 1 . 1 and.not being in.the.packet copykn n 7.,..2002
4248 17~18~? Nu, ST E 7 4 pro0S (oSt OB LBk O S i ok SR g%é‘%l%%to t he
packet copy transm.ssible state. LE(q, N~ e . Ty
p~d(~) < I|h, CORPUnIc}in Gyptem 359%@553“‘(‘\jNi?g>th~e~%|H§i°, shadellng .

~ = (P, ~~ i~ ~ Pnna (N)) 5 The synbols used herein are the sane
as igegléq (1) %mg?d(%e%toﬁ'ds when two or nore tine-average received powers or

ti me-average recei \fq%ép?)vgesr atﬁﬂ&&ﬁg&gfgfq ﬂ%%rearﬁdego%bi @Eiiéﬂ the

nobil e station 231 a arge, as In the case e station 231

is |located a%flocf?e Sfaltn%@%n&,_g fnedp: for exanple, it occurs in the case of

lhl =1, '~ as In the present enbodi nent, wherein

ei ther one base stahion, ot NEsbase SLAHN #0208k rkhathdse shaktonsgd2, is
in the packet copying and transm ssible state. This either one base

stat~. on can hg L a-Hese $haLkeR altd nigher Packple rataRsm s8i bhe statgror a
base station with a large tinme-average received power or tine-average
receijped powedmdcy i f erence power ratio before the transition. The
present enbodi nent will be further described on the assunption that the

base station Fig. 10A is a diagram showing a packet configuration

at the data link transmission control unit in the first
embodiment.

Fig. 10B 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
consti—guting the data link transmission control unit in

25 the mobile station in the third embodiment.

Fig. 14A 1is a state transition diagram for
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20 é&ﬁ“ﬁéﬂyﬁ {ﬁgu%acket copying and transm ssible state andNVHéobasé

station 212 in the packet copy transm ssible state. The followng wll
descri be processing carried out 88 2002~ ~~24a n~n~ NO, 5561 Fgp83- 0043 -00
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 the CRC
code or the like 5 for the error detection of the received packet at the

paoket T nel Li;&g&%ﬁ? e %%S%né ;E‘??’E e S h%ase k
station 202 Jot thoaf ¥r&° §aPRSAt station 212 in the packet
sta ( QZC‘;&F,) e

copy 10 transm ss and ase station 212 stores the

del i vered packet (3324).14gr¢ b t iR +202- N01d {fi &5, nobi | e
station 231 of the st%or age o#§1ﬁ1et%lgg e?ﬁg‘éﬁb ss?ceE to%t he rrl[;dbl eé Qf%tl on

231 (S325b) eemh}é eeééﬂdé on 231 requests the base station 15 with the
maxi mum ti me-; rage recelved power or time-average received power to

i nterference powﬁg“@sws”&k&l SLAL Fol " APBL4E £R L0 b bier DBRKESE COPYI Ng

and transm ssi bl e st as descri previously. This“can limt the nunber

of base statiqns ﬁﬁﬂ#h%%mtiﬂ'ﬁﬁ%'gﬂlgg ehbdaffwneacket to the nobile

station 2.31, to one an be i enented by maki ng the base station

with the maximum tigTg- aygrage aféétXh“ﬁbﬂ&@'lh&)ﬁrﬁftqwgd%éftﬁrd@éséir?@t' on.
In this case, it becomes feasible to reduce extra power for the

notificati on and SDRAES Whed lanbackereageividewater, bakel sthygeseinfat he
interference is weak, 89 2u~~2~ 4n48 1719n Nu, h 5 o | P, FP02-0043-00

it is also pesdldtE gﬁﬁmisjyiméregh@deof maki ng each packet receiving base
station (the base station in the packet copying and transm ssible state or

t he bgge station i mﬂi?helpax:g(etdﬂ@@yaiurmmas:isltlretﬁh@t ehemmtaode/s 4 treg nobi | e
5 station 231, as indicated at 5325b and S325a in rig. 18. The nobile
station 231 regeiMdguthehret ef pagkeonarrives at a base station in an

idle state.

Fig. 18 is a diagram for illustrating the processing
carried out when a packet arrives at a base station in a

15 packet copying and transmissible state.

Fig. 19A 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

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

Fig. 19C is a drawing for illustrating a third method
of providing a notification of a number of a packet deleted
last e—‘_;ery time ten packets are deleted.

25 Fig. 20 is a diagram for illustrating an example

adopting a timer as a trigger for deleting a packet stored
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selé@pgﬁgﬂggséngﬂ%tion w th a maxi mum i nst ant aneous receivegoﬁ%“ér Brﬁo

i nst ant aneous received power to interference power ratio anong signals of
broadcast 10 signals, common pilot signals, or the |ike transnitgﬁgthngLao
plurality of base stations at that point (two stations of the base station
202 and base station 212 in the present enbodi ment) (S326) , and requests
the selected base station to transmt the packet to the nobile station 15
231 (S327). A specific nmethod of this request can be a nethod of sending a

{h base St ati o S S Ht b { Fb PASKBECHBEPFNIOLFSR Sthé Pt nod of 't he
@i Toctly Lo the Soretrodlode 415t FEREPRFBhoN 4R It dortie HETHOLE o
Ctati on not SANGTE: iR BAGR. SRETora bt abin AL Bie ST e g
| net ant ancoud ARG Gaa T She paTASeR B BOB| 2000 | 2U-2- 4243

17~19%2 Nu. 570 7 y425P9g'a0%3é;?%%n§%@tzaiPfuéf.’gggi’}tﬁﬁ E’Réeoﬁiféé and

that while the nHX|%3ﬁ1rece|V|ng ality is yie Arough "t he downl i nk
between the sol epted,fase palkal 02 888 s e FRRI A& 51 81dtQi drhenMBd M
receiving quality can be yielded through the 5 upJ.a.nk between anot her
base stationgaand the nobile station. ~rhen the base station receiving the
request (the base station 202 in the present enbodinent) transmts the

packet to the nobikggst agi 08 23} algP3eBForM 11HEErhtiBg dReIde RRASFoSt at i ON
202 may notify the nobile station 231 of storage of two or nore packets

addr essed t 0 dMehBH ] -5 balkico8t281iondnd €as0obh 51 & hata iy iavabyi ate a
need for further notification of subsequent packets under storage fromthe
base jgt ati ong.,15 The nobile station 231 perforns the error detection
process of the received packet (S329) . Wen no error is detected, the

nmobi |l e station 231Fiet.i Riess thelikasanstati ODD1d8Branihhethacddr Dopym ng and
transm ssi bl e state of an acknow edgnent of arrival of the packet (S330 and
S331 ) . 20 Hf sheaibfectabiase saytbenperrddtiedust Petdtyattiorn he Exaeet st ati on
202 or through the base station 212. Wien an error is detected, the nobile
station 231 skl ects a base stat~_on

e

Fig. 25 1s 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 the mobile station in Event
E.

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

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

25 embodiment.

Fig. 29 is a diagram for illustrating the operation



I (W aed } ” \ -
mﬁtwogzﬁﬁzﬁmﬂﬁﬁmﬁstantaneous or time-average receiving qua”Wt@Ngt hat!
point (S332 ) and notifies the base station 25 of a repeat request for

retransm ssion of the packet (S333) . 91 2u~~2~ 424B 17~19~3 %?% J%EZBZOD
F. 95 FP02-0043-00 Receiving the acknow edgnent of arrival, the aé%
station 202 deletes the stored packet corresponding to the uni que nunber
(S334 and S337). The base station 202 notifies the base station 212 in the
packet copy S transm ssible state of the nunber of the packet (S336).

i Vi h i fi ion, the b L, 212.del. h Kk
Recelvi g L L4 TLERLI D, ok hecage RRALONn LRndclisien. (e packel copy
cor eapondi ng to TS ri QuE it Snlatplho RS M AS B oRE yst em
base. ot at| one Sente i’ SEbec PR SR R Y RT3 BBEEEH86vaino the
15 1 t (ol t] deli . ' he b
stati ons. e kS FLebsnhe S ey iR A SR Ykt i e
net wog k and g{gt%rfgs L §Skpp+flek %o&&ﬂgth packet can be decreased, so as

e

to increase t hroughput "and enhance the performanckE of the entire 20

system For the natjificati agfdfja%teérﬁ%zpfe faﬁ%ﬁgstﬁlggp%{?g}agj’?gg from

t he base station 2. to the base station 212 1n I'sS possible to

enpl oy eithesy0f; 4o &8t MLBANE 28R a2 FitdanIh + B, £ AN 49&n§§e!\'a”9' Y,

in the first method, as shown in Fig. 19A, every tine Lhe base sfation 202

receives an @R eW@A@ERb Ofe mdHUZ staR48niRdhdWrans8€iBn ¥thte
FP02-0043-00 specific packet (e.g., every ten packets deleted) . Nanely,

t he base st ati oth@O0Ri ptRIésbbAempreCESSIi Ng shown in fig. 19C upon reception
of the arrival acknow edgnent fromthe nobile station at S331, resets a

counfer to n = 1 (8Y., 32 ardask9eeemaspaakeliraunaes geam 65PeNHbBY1L0 the
foregoi ng arrival acknow edgnent (C2). The base station 202 nmay del ete the

pertinent pagd@iurei®d€dof heyetomabmbbaysare thieTe iaskst e iod age thec same
will also apply to C5) . Wien the base station 202 receives a new arrival
acknow edgnesiixth 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 delivering 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 diagran of a mobile
communication system embodying the second method of the
sixth é;bodiment.

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

IP packet in the second method of the sixth embodiment.




10 tH&edfitd |T8ldE at <3) . the counter n is counted up by MMe¥¢s) Farfd a
packet nunber corresponding to the arrival acknow edgnent is stored (C5).

At the time when the counter n reaches 10, i.e., when the base s%%hbo%o%QZ 0
receives arrival acknow edgnents for ten packets, C6 15 results ifn yes, 8
t he base station 202 notifies the base station 212 of the |atest packet
nunber out of packet nunbers stored at that point (C7). Anpong the above

nmet hods, the first method has the di sadvantage of high traffic volune for
the notificatign 20 because of h| h notificatjon frequenc

advant age of ¥HSPHHFer maddR Théeggfﬁﬁﬂ met h68" Béﬁéra||;hﬁ3§ t he
frequency but THEBERANTA Egs?ﬂ %&f“t TR e T 87 oot Batbon. The
the i1t and SO MARAIE TR Camie: 5%%? i (a2 RN
Ln&d?ﬁeﬁfoéef%%oé’hr‘erc?”' 25 oFHEC SR Eh P o REHogeRet T RGERE: Aohe
controlled in a g%g %§E§§|P¥a€£8 erly enpl oyi ng the three nethods

descrided 5 ahove. |ner may be adopted as a trigger for

del eting the packetT storg %t t@@a@f‘?ﬁes'{ 137 ongfs202¢m§&gj2%gdfi @£ 18, This

exanple will. be descrlbe el ow on basi s | ~T1 ne?y, as

shown in F|g - 52 5%?@ a ket
com ng fron1t e né§ %P?ECE%S%E?h %é&gq e or t gﬁf ?o?g? efgéﬁor
detection of { WRAGK B304 t Rekepttgbrpt ores
t he packet, and n&ﬁﬁé %ﬁgbpy o?ﬁ¥ﬁgrgggket Fﬁ%ﬁﬁ ?nEH%Sr% he nﬁn%e?r%8321

and 5322X i n {Gudla bé\%etététiw%ﬁmxtme Staidon1 22t s4RshEsa1 68l etion
timer fvr counting a deletion timng for the stored packet, using the input

of theppackereMiide hase SJIEPS'88n£9?u§§daﬂdlﬁgﬁferih(thléa5dht§é agiAr 202
may start the deletion tinmer at the finme when 20 it first sends the

obj ective packeinsmhesibhe LRaseslt abbRpri8andel tver sutddmaiacketepepy to the
base station 212 in the packet copy transm ssible state (S323) . The base

station 2.12.rsq06€6 dditt el idegiced bRar kerednd fekedr 48d tdun thed Bleiaeh difmer f or
counting the
the constitutive units in the base station 102; a transfer
unit 105 configured 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 others for
the data link transmission control unit 103. The other
20 base stations 112, 122 are also constructed in similar
structure to that of the base station 102.
Next, the operation in the first embodiment will be
described. Let us suppose herein that the mobile station
monit&;s communication qualities with one or more

25 neighboring base stations and the mobile station issues

a request for change of the base station if it determines
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annneg (=l ~ T -
25 d@@%iﬁ%ﬁﬁﬂn%uﬁ)for the stored packet, using the input o#“ﬁﬁ&7pa%k§§ at
the base station 212 as a txigger (~32QX). 95 2UU2~ 4248 1i ~20~? NU, hb561
P. FP02-0043-00 Further, the base station 202 notifies the nnbilg g%ggbgg_oo
231 of the storage of the packet addressed to the nobile station 5
(5325b) . The nobile station 231 requests a base station with 5 a maxi num
ti me-a~rerage received power or time-average r. eceived power to
interference power ratio to nmake a state transition into the packet copying

Z‘PSJL?,‘QSL”}EE%:%Q The was i P8 desh Girtor AOREGRAHEREEN o TRPL o BT
t at bI
station can be |lim.,ted to %&%&ﬁ H%abg gﬂgfggée Si %tggﬁgﬁuéﬁaETWEth

notlflcatlonq RE “imaxi Aum

;%P?ffggiﬁgﬁ rfc%f %&% ?llt%§£4%& erenégfé%gﬁﬁﬁéﬁéggd%%fgs;ed {bmever
Tl uence Glod N Al gnancechs VRBKI ! LEa2log Pesei DLe o Al oy

such a et hO(T each pac recel vi ng base S 1 on ion in

the packet C%Q%mﬂﬂl ﬁﬁ%&fg?f% $SLDLE. ?Bﬁﬁﬁnleﬁtﬁgﬁ Qﬁ%ﬁl@@fﬂfgﬂcghén the

packet” copy transm'ss nofifies the nobile station 231, as

i cated at paigaledldordtel J%a%':ig 1nt8 cBRfighyLABILNS ARk hTg kIO, (he

nobi |l e station selects a e station wth a maxi num i nstant aneous 25

recei ved powgh Oh Jstantangousys ecei ved power to interference power ratio
anong the srgha 3 s °of broégéast 96 2Ul ~l ~ e248 17~2U~" Nu, 770i r, iU~

FP02-0043-00 signahg, ¢ e Rid s o 4035 @ ahbe 1ine dransmddash f rom
two or nore base stations (two stations of the base station 202 and base
station 212 hep&idd1 ahnilthatoPedhepts a packet from the network 1 at
10 an arrow 81 in Fig. 8 and performs the data link
transmission control comprising the automatic repeat
request control. The data link tr%nsmission control unit
103 first adds a packet number for enabling identification
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 control unit 103
stores the packet as it is 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 bﬁgé 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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(533&9@5éﬁﬁatH§1#%bi|e station 231 issues a request for 5 tygééﬁgssﬁoé5of

o0 the selected base station (S327) . A specific nmethod of this

t he packet t

request can be a nmethod of requesting the base station by sendingpgsb
station nunber for specifying the base station and a packet nunber

no

e

of. O For the nethod of the request, it is posslb7.e to enploy a nethod of
sendi ng the request directly to the sel ected base station through an uplink
of notifying the selected base station of the request received

or a net hod
at a base st

stations. Th&TAEE%Y

tion_n

different inst

each base st

Proush e SoUnhak BOSVRGR S0, I PLECLER BeE A A A B |

bet ween anot

o o P A
BpPGA e T i 18 ot R FEERLY PR A L of deq

xece\évi ng }3 hlem(rgreggggg r?\': ﬁ%gggag%gleié?%&%é%é ce\):i:jn tT:{b‘;ig%o %&t@% :)gzzikg'?
t2(l)J6t2:%4r2r?18I ﬁhgtllaa{d%“%(??‘égé%‘ﬁl rﬁél%gégo 4§§g8r§%26rrab§§§ota%?;%l ?hriéazrmbi |l e
Q%:ﬁﬁél@ﬁti%tsﬁrongom:rB > z‘%itg% g:rg;%“ot&ﬁgtﬂgdéfféf%é&éﬂl%z{mb' l'e

station 231
station 231.

0.L the recejuedpagety{

station 231
transm ssi bl

nobil e station p

noti fies the base station 202 1 n the packet copying and

error detectlon process

B2Y) addWHER NG TPt S PadREECT e N&HIDbI | €

Betbaltd oof rakuadkney edapeny ah éffbiz‘fiin ofhd s packetteS330 and

S331) . This notification may be perforimed directly to the base stata.on
202 or throughtkhes bage toadlshissdbh ¥beArald aidiy 30 iserlind egt athcy he
nobil e station 231 selects a base station with a maxi num i nstantaneous or
ti meq@ver age (Negeitiivikoaguabiti gdahehltat spohal £SITe basadstetidhesd he base
station of a z~epeat request for retransm ssion of the packet (S333)
Wien the basehstrabiyono202yiher€ié titd edakvesansnepeabnr espessdl fumin t he
on 231, it retransmts the packet corresponding to the unique
nunber (S333)08334, aandpd3BSrequéstt hier exetdesfsFion @0, thdaraakdt neout
occurs at 20 the deletion tamer started at 5322X, the base station 202

nobil e stati

del etes the

20

qlaar &6 apackves 3ciar Fegpodda. ihehdHdidattiankink transmission
control unit 103 retransmits the packet with the packet
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 base station 102,
thereby notifying the data link transmission control unit
103 of the 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 pﬁgket number stored for retransmission.

When movement of the mobile station 131 results in

deteriorating the communication quality with the hase
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(533@3&2%%‘@3’&»%1@ The base station 212 also deletes the stdFetdipacketd?
corresponding to the tinmer when a tinmeout occurs at the deletion timner
started at S324X (5336Y and 25 S338) . Since the processing of Fiﬁ%. 22902%-00
described above 98  20i ~2~ e246 17~21~ Nu, 56i r. |ue 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

knowdJ. ed f 5 jval. of th ket, f h bi i S331
Fg 200 19 m Ry mbe et S IR 1T GRS Fartnere
duced. fhe ti t | . foth | et.i [ y ' i S dt
e set at & CIHE LRIy tnddshies a8 spe ort thehdragt 1EARRNETS,
t i SSi ft 1 O : : l¥. th t. enbod] t
Gescri bed the bt oF 1Eho 15acE Rt fonc b aSHiEl SS SRS et L{EN 5. 18
d Fig. 20 t it i | ' t Lgurat [
and P19, 20) erbbpltslo2rBh85R0R0 Bhinldh BIPLAY B SOBLLBUER LApoNORT 1 1
packets If | el LARNCEaREoheLd WCchs dibla 900N QBLELRALL G dnthe)
receiving quality can be enhanced by the diversity reception at the nobile

station recel g {de dAHd g 'se%;&iys%gl%nf 108 LR Qb -BRECsBaaRass At ians.

Thi s exanple W be specifical escri be elowreferring to Fig. 21.

The base sta?&? 292 addg,a ﬂpgggﬁgnﬁg%gdfi%ﬁ eelglgfggg GO YL dd ogx_:t he

network 1, a the' CRC code” or t or the error detection of the

recei ved pac [ t atLeRont R alhBlbt WestidenPackete and
makes 25 a C(ﬁ%’tgﬁy%ﬁg gggk%tgsiéngl‘:hgi r?a '?)he nunberesﬂé 53A1 and 5342 iﬁ Fig.

21) . Then tk@ci’@.?@nSéf‘ﬁé:@”tl@@%ldﬂé¥ei§oﬁgewpﬁﬁk€$e919e}u3_@2f0ff2ﬂﬁell~2l~?
P~u, 757 F. 1u3 FP02-0043-00 copy to the base station 212 in the packet

copy {gansm ssidhfe SéLt €EnéSB43e, sendibhe base station 212

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

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

20 transmission control unit 103 deletes all the stored
packets for the mobile station 131 and terminates the
packet transmission. When a packet addressed to the
mobile station 131 arrives thereafter at the data link
transngssion control unit 103 as at an arrow S9 in Fig.

25 8, the control unit makes the transferring unit 105

transfer the packet to the base station 112 as it is, as
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stor@gm AEQ@eHméﬁed packet (S344). Next, each of the base M'aisibbn 50267and
the base 5 station 212 notifies the nobile station of the presence of the
stored packet (S345). If the nobile station is in a packet receiyggbgoo43_oo
state, the notification at S345 can be omtted. Then each of the base
station 202 and the base station 212 transmts the stored packet to the
nobile 10 station (5346) . the nobile station 231 perforns the error
detection process (S347) for the received packets. At this tinme, the nobile

1 om two o1 MERD R 15 Sta T B Aot nod of the di versi iy reception can
denti cal packers. Bt B Bt Py At e € et he.
nor i er bnod ol S0 FREFRE B2 G ohe | BT AR BARIN LR 1 g
hen o er rof S T oF oHSCFRE AR L P08 Tkt St B e

! 0 errol tion 231 ( |
of arrdval o %ﬂ&%sfggée%%ég%igﬁa%Eggé’éﬁ&ﬁ;@?tk&n.H?sﬂi‘%&f‘éoﬁ@&d”9 an

25 transm ssi Receiving the arriva

acknowl edgrre(r}tequﬁ%pia&@ il 10000 440 PN 11 03, 78 s¥ordgd21D0d3- 00

station 202 etes the stored packet corresponda,ng to the unique nunber

(S351 and S359)4 tehlpR 2358 Shabiral 202 gheRef Ot LS At Basenstadtan 212
in the packet copy transm Ssible state of the nunber of the packet (S354).

5 Recei, vi, nq ithe ol dn a8 i O, cdrlter PRSER B Ahd ©or( 12 Klet &F eseddpvsh@r ed
packet copy according to the notification (S356). It is possible to omt

the notif~. caliendataS3binkf 4L emeoasrdlheiafernaeabnpneghaet hod
using the timer as shown in rig. 20. 10 Wien an error is detected at S348

on thep ot her dtthol RO 12 &ddd | DM ESElS subsp@asnt etpietlie fDitest:
retransm ssion of the packet to either the base station 202 or the base

station 212 SR80t himbke bese tdleat dava20Z nlecereasmibeivepeadntesglest ,
the base station 202 15 redelivers the retransmtting packet to the base
station 212, ioffomiatias tdelizapackedt istor2t? iof theeshamrbge vhithkld
retransmtting packet (S352). Then each of the base station 202 and the
base station ai® reheaesfites t penfguest ethpackecedd333)g . Osdxibedr, when
the nobile station 231 noves to near a site Cin Fig. 15 and gains a large
ti me- aver age hesost vbalr pdeetronsei et be gaade tr desi yrvopd el t §12nt &k 3erence
15 S14).
When the mobile station further moves into a cell
of another base station, the data link transmission
control method of the present invention can also be
implemented according to the above operation.
20 Since the method according to the present invention
does not have to execute the procedure of resetting the
packet number and permits use of the data 1link
transmission control unit of the base station directly
commuﬁzﬁating”with the mobile station as described above,

25 the data link transmission control can be always carried

out through the shortest path, irrespective of movement
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pomér””‘atﬁlﬂéflﬂi W®dlition, e. g., inthe case of '~1 = 1, = 1, "§rmd07— Bo 0,

the base station 202 simlarly delivers 2S a copy of a packet arriving at

t he base station 202 to the base station 212 and the base stati OQP%%ZOOL}QLOO
1U02 e248 1 i~22~ CVO, 550 i F, 1 u~ FP02-0043-00 The follow ng w

describe the operation of the base stations and the nobile station in a
variety of events of transition froma certain state to another state as
shown in Fig. 14H 5 (4) Description of Event A The event A is defined so

h h i L iti f he,_af ent i d
() hol di ng Stattte ehelB3eaF Sby ortty oFY cExnbeFRE " Reledl KO | 9 Dot
ts the b tat] [ 1 ssible 10 stat h
| Sthbase stafipier i g Cafebith BREBRELSS 11T (e packet copying

and transm ssible g.th[%geabaoq% rloefg%%ﬂr_rj;%ﬂ hgi??sgestd%tsic‘iﬂﬂe% tjﬁp fﬂ—tﬁh%ﬁ- ate,

new y having turne e ransition irnto the packet copy

transm ssi bJ. Slat %’iﬁé'fé:‘%‘gre%ﬁé | dejﬁg. 914S). 15 The event A wll be

speci fical |l y descri be OW W réeference fo Fig. 22 on the assunption

that thie base stat iL%rtbﬁg%iﬁ ghgnggéﬁsmﬂ%m@o&qet E(Eagaaﬂsiéhofsfrom

t he packet transm ssi sta e packet copying and transm ssible

state and theDase, i e lds! fohhBnlaae g Fhallity WGBSt on

n
fromthe idle state 1nto the packet copy trans I"e state. Wen the

mobi | e stati it 431M8YeSaf rbE RepEsle (SHa thilflbBg okatKe idHah dde vRtles 2)

hol di ng state, the nobile station 231 sends a request for a transition into

the 25 packet:{OBYisR0s €8¢ &k ANAThess bler Bhakest oL ide X shattwangd2 and
notifies the base station 202 of a base station 102 2U0u2~ ~~24~ 1~-22i ~

NU, ;501 F, iiQb EPGZz£043+@0 iaunbedijdeentcpadd f yhag e basatsbat i po2 27, 2
newy having turned to ~Irl =1 (S361 and S362 in Fig. 22) .

10 performing the data link transmission control,
retransmission causes little influence on increase of
traffic or increase of delay time. Thus the operation will
be described as an embodiment wherein in that case the old
base station 102 continues to perform the data link

15 transmission control comprising the 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 1link

20 transmission control information are transferred to the
new base station 122 and the new base station 122 performs
the data 1link transmission control comprising the
automatic repeat request control.

At the point (1) of Fig. 9, 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



Receziowﬂhquﬁel%ﬁjfi cation, the base station 202 requESts t He Sézﬂe gt 4t on
212 to nmake a transita.on into 5 the packet copy transm ssible state

(S363), nekes a copy of a packet addressed to the nobile stata. oppd3lyggs3-00
stored at that point (S36A) , and delivers the packet copy to the base
station 212 (S366) . Then the base station 202 nakes a transition into the
packet copying and transm ssible 1o state (S367) . In response to the
transition request fromthe base station 202, the base station 2J.2 makes a
transition i et .c 3 i ssi.ble ( e e
station 212 rs{{h%r tgs?:(%t ﬁgﬁl&atgﬁe?ﬂéo%ﬁggﬁégkgg’(%égﬁgs.éﬁﬁi%aiggp'erm ts the
base station Pt th Vil tyl D G f e base
station 212 r%géﬁes/ace)fsge:} rr'cg(%ﬁlgg{ltf%oghg tranesﬁlegs?%gnﬁgg@tlh%sgégngléljf:En a
packet arrivi f : the base ti .S~ capi t base
station 202 gr}g‘%eﬂgﬂg% %)ng(f::r}guie c%'gay s dg??vg%gg%ltq% tlﬁoe gggggs?g}i{c}ge 212, as
described aboueelq DBSCKLE! I M ImENEIL BelRgoaveqs Bybs dahined so that
q (Z2) holding

at the nobil e stajtlon ransition occurs fromthe S Late

to the 25 Eq (hniRldlidiest 3 Mhars1t ke Rasengkat 5e0wiBnt D2 PaCkety COPY
| d | he 103 1 aa 2~ 4~

transm ssible state hdas turned to Ilri = 0 and only the _
14a n~~ NO, GBQl dasd 540218843030 basee Stald 0BhkN alh@ NALHRnIPYS NI and
transm ssible state stays in the state of 11J~ = 1 (the othéer base stations

with '~P'1 =Qriad baththsadRbt| gusbet inh &b HAuest patRatbagersd ati on
in the packet copying and transm ssible state to 5 nmake a transition ~.nto

the packet tparRMEtssiblstatetansdr equests the base station in the packet
copy transmssible state to make a transition into the idle state (cf. Fig.

14A and Fig. 14B). athehevesktBodnt (B sFediki.cal |y pecket edihed g 10 with
reference to Fig. 23 on the assunption that the base station 202 is the
base 11 at i on twakiheg ridkd e aytHdiican s ded himtpacked oy idigatadsh 102.
transm ssible state into the packet
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 exrror 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 packet number 2. The base station 102
retransmits the 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 request
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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trar‘gm%%@ﬁe”@t@?e and the base station 212 is the base stdPi’dh’ maki ﬂ@] t he
transition fromthe packet copy 15 transm ssible state into the idle state.
Wien the nobile station ?31 noves fromthe Eq (2) holding state F?gg B?g E80
(1) holding state, the nobile station 231 sends a request for a SI 8
into the 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 ~Ifi =0, i.e., the base station to nake a transition into

the idl E state %SB?ladS?Zi g} ?5: eth a tations are
hanfll i ng pacfeir q?&&?eggﬁdc RS #Tg%ﬁ a5€, 3§l°int Eoﬁﬁso&}% ss%i ble to
S U R 8 S
8 FP02 0043- 0

A sy gq%ga?zﬁglét:@s%ejs e PR P,
ase stati on&%]ztz % %té i%n tlrbez 356 Shid d (;?cgsfoﬁﬁ% oY A02) to

make the tra packet™ transm Sssi b % e present

R s o oﬂjﬁf&w@age ;sa%%féﬁfgbw & %%Liég rsi’ég@%?e el ving
into the i Ge tsq;tc(?ﬁ £oPas dst%r}{e)%%ﬁﬁ %n L JBKSS aqbr ition
(

into 10 the packKet transm SSIb ase station 212 nmkes a

Lransition iRt é,@é e a0d; del gt esthRg RAKSa s %rt%dcl(o$3715dz The

base station 2 2 es n t pertormthe copying operation of a packet.
arriving theﬁ:%fz{sifdlt@dtﬂge%nilﬂie@ebffor%é heatxedel hugb¥rof2 t B GaRy

t hereof to another base station, either

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 gcknowledgment of
arrival of the packet of the packet number 2, the base
station 102 deletes the packet of the packet number 2

stored.
A next packet is fed into the base station 102 at
20 the point (3) of Fig. 2. The base station 102 adds a packet
number 3 and the CRC code to the packet, stores the packet,
and thereafter transmits the packet through the base
station 112 to the mobile station 131. Since the mobile
statio—n‘ 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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(6) %%g%ﬁﬂ%%iéﬁﬂé? Event C The euent Cis defined so that amot%@7nDBiI@

station a transition occurs fromthe Eq (2) holding state to the 20 Eq (1)
hol ding state to yield ~i = 0 for the base station in the packet ggaybegs_oo
and transm ssible state and ~i = 1 for the base station in the pg €t “copy
transm ssible state and that the nobile station 231 requests the base
stata.on tn the packet copya,ng and transm ssible state to 25 nake a
transition into the idle state and requests the base station in the packet

FP03- 0043 00 AHGRTC LEORSFRLSET WD AL F SERaTeR SoPnreraos e0HRB n: ‘C
BSsumpti on { RS bECe BT o2 MO he Moot K1 BE B STAELAY (2
State and t hERRRe SiolS GRS 1O (Hed phet &P aFhBReRai REOFRE (ransi t1on
State. Vhon t he moB) P BACHE 24P Avba T bR EEE (St Rel i st at
the t ransi (1 EnPPARS (RS PO EELt 15 (e soaee LrRe At a0D ool MY es the

base stal’ on &2 s 139 BAAE 2L HUHRRS: 4OLnaPORL Iofich Boliler Bange stat | on

212 to nake the transition In e pac transm ssible state (S381 and

S382 10 71 0. flbhedoalyily Lhe gggkéwagh&nth@*ﬁa@é& A G0 202 gends a

request for e transition into acket transmssible state to the base

station 212. rtﬁi:'?ﬁﬁﬂ %éﬁao%%étsaéatgirbﬁ o1 Add Nehd KoY SUee edier: 35

swi t ched ove 0 t0o anot her, the base station 202 further notifies t he base

station 212<§1ﬁtéu@pgrEﬁ%iqep@%ggﬁéyrig@tHéggdﬂgxgﬂaepgggeqﬂmEﬁ@ut an

acknow edgnent of arrival) and the latest unique nunber to be added to the
packefq ( S3838)ec ASr KX PEISL Y HIASETH Pothd mdBe1 d | 64t ESROI MBI sueSi 1Ce T he

25 base station 212 al'so stores packets at the tine of occurrence of this
event, it is AfdeasirblectaneiiBk8Yoh0f the packet number 4 through
the base station 112 to the base station 102. At this point
the communication gquality with the base station 122
becomes better than that with the base station 112, and
15 thus the mobile station 131 issues 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
statiég.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



NE 1R T i RERT n
2U-LBVEAtBIA8 1LY Ny, ~shi F, 11-~ FPO2-0043-00 a method &t P&k erfidg to
the base station 212 and transmtting only a different packet between those
stored at the two base stations (S383b). Therefore, either nmethogp§388849L00
5383b is carried out. 5 Then the base station 202 transitions into the idle
state and del etes the stored packet (S384) . \Wen the base station 202 in
the idle state receives a packet addressed to the nobile station 231, it
perfornms the control to transfer the packet to the base station 212 as it

Stat) on and BREE AR h“%]ﬁ?sﬁi@?eafﬁt‘féﬁ%? e EBENeF M sha ihEisbe
on and statiom: he d .
the t ransi 11 SHEFadiedt ¥ (i REBETE sb i BRT05% BB FIURIBIALY 1T o
E uT D | [ : Q@E ' QE?E |
?r an\s{ie{]iton O?E‘S?‘\égﬁ%%?%ﬁ%gﬁafﬁ? %El ngngtba%%??%?ﬁ% q ?tfj)&ﬁo‘lﬁé}g_ng state
and, for examples; fbasq SLAL ofpauby hayl nfeluliedyi e Zhlpmy 4l ves a

maxi mum ti me-aver agé 20 x' €c€i.ved power or ti average receli'ved power to

i nterfeerence jnawer. rati o uwheleby the Jmhid e tﬁ:t atdiih 23bineduestsy itdie base
packet tr & ) e

station in the nsm ssi bl'e state (t i-th base station with '~ -~
1 heretof or e}, ta;nBke & LLARRLI bl BLOLiBR PASKElTLODIgANSIsSidd e state

25 and al so x.equests the base station in the idle state, newy having

turned into 1hi ¢gndeibQ B 4T BT LLARCHING tBEthEén 40812 AR 1
i ~23~" N~~~, 7561n~.111i FP02- 0043- 00 pacﬁ%t g%pying and transm ssi bl e

state. The eveRleiRiWd |stfishecidy cahd yudesski hedakalaw radils yreftarance to
Fig. 25 on the assunption that the base station 202 is the base station

making the trHaFsirdd281 o e BhkheipackettHe avbpTilessbbe ishal 81i ntsidde packet
copy transm ssible state and the base station 212 is the base station

maki n@ the trRaRSiEmOAGf bEMreheivihe shat pelestt her pesk dawopytiatg and
transm ssi ble state. Wien the nobile station 231 noves fromthe Eq (1) 10
hol di ng st at ehafige t&e Ethe Dabel divagisimt 202t Hes mbimhediately after
transmission of the retransmitting packet of the packet
number 4, the base station 102 has not received an
acknowledgment of arrival or a request 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
mobile station, fed at the point (5) in Fig. 9.
Let us suppose that the mobile station 131 detects
no erggr in the retransmitted packet. Thus the mobile

25 station 131 sends an acknowledgment of arrival of the

packet number 4 through the base station 122 to the base
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staﬁﬁQQZQ%%ESEﬁ%éﬁa request for the transition into the pacﬂ%ﬁSBprR B
transm ssible state to the base station 202 and notifies the base station
202 of a base station nunber for specifying the base station newggghakpdg-00
the 15 transition into the packet copying and transm ssible state 88391 and
S392 in Fig. 25). Receiving the notification, the base station 202 sends a
request for the transition into the packet copying and transm ssible state
to the base stata.on 212. Since 20 the base station for adding the unique

nb i it d t t her, .t o] L i ; t . ifi
The base. st aAriom 102 o HERRAS SR R et ap 2 herRARLSSE, thE S i T9L e
tati 202 ket i t,hout d i t | at t
o aue nonbers ke Bas ke Atk PEAO RtV n B E S A RO, tal 2 e
in the first i t. Thi,s..s b he. tyaf d Eéﬁ% 2 ~ ~~2~8
|19~2~-E !\I:J,r553§‘r$lo Ihneeirfl’fﬁﬁ?(flztsao%lff’&p goc%?%érrla e%gzp??a%él%n%n r%rrlnt e idle
state MAthougné%Péggeﬁ§%82g¥aBﬁggeBP?gdfﬁéﬁeQ¥%Olgg&ﬁenﬁgéféétﬁﬁﬁﬁgk Then

t he base stati‘on a transi nnto e packet” copy transm ssi bl e

state 5394) ; 5 Basedyan Lhe NaLY Gkl A LSS fioReraietoon 212

makes a transition into the packet copylng and transm's state and

stores the packeheSent <! 1 Odie: BAYHRHALH00cRAZw] SA8RbncTEEN, L hovnse

station 212 pertorns such control as to nmake a copy of a packet newy 10

arriving at tz{gg) £ é&%wntmﬁ@g& dof 4 ¥Eont NB2PAGH]IF ICRPKHO Bdige base

station 202. scription of Event E The event E is defined so that at

the nobile StatdonFqAR2)ohd G sk fidibexasP! €ne thechasasstRéuONani th the
15 maxi num ti nme-average recei ved power or tine-avr~rage received power to

~. nterferencePawsr diinént S £Nanaees DVaid tehanDd bes t Whes by hinebebbi | e
station 231 requests the base station in the packet copying and

transyg ssi bl g isicd eHle@dTRkend PSSt tddurd S8 & thee thackebitepytdthos)mi ssi bl e
20 state and requests the base station in the packet copy transm ssible

state to nake-cabkrenshinobtedtoxr eedgiavketheopghnghand o ananissi bl2 state.
The event k~ will be specifa.cally described below wth reference to Fig.
26 on the asHspdimiftdmt tthe bHhsee 2S5tsttatdronl02 notifieehatbestaseon
maki ng the transition from

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 13l.
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_éase station 122. Receiving the acknowledgment of

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

deletes the packet of the packet number 5 stored.
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t he 955 48280bIRIAS and transnissible state into the packet 189507 2a82 Mhoas
17~23i~ NO. ~50 i F, 113 FP02-0043-00 copy transm ssible state and the base
station 212 is the base station naking the transition fromthe p@.?légt_ %&EXOO
transm ssible state into the packet copying and transm ssible state” 8 en
the base station with the maxi numti nme-average recei ved power or

ti me-average received power to interference power ratio is changed over
fromthe base station 202 to the base station 212, the nobile station 231

State to the base BarSeRrSHs*Anaoa Peqieiet oyl The bl SHE 11 OREIRHES t he
V102 in P o SRS SPREIERe YT | PACA | HY | BECBRLL SIaR oRo305 15 makes
base. st at | on AT Do ih e arAle HUMIER 1% Rt 0a ST SSrareht ™ he'
base stati on&zfg(zlu{]egt%%gig?t%h\??ﬁgﬁe f%f"ﬁi on 212 of a nunber of a packet

currently st C an~acknow edgnent of 20 arrival) and the

| at est. uni que nurrb@;intc% l%%ea?gggtt gm_gg?ai@?glﬁeéizaéfg}@ggaségoggscﬁgéged_ in

the fiTst enbodi ment. Since € base s al So stores packets, it is
al so i npl enent such ; L o the
base stati onr}fi‘g hla%’(? !t'5 %a%%ﬁlgﬁ{éggﬁ?%/tb?%%%???egt%g%latgggg gleltE %%ﬁ% ose
stored at th a St aty - 2 Q@gg%t : ShOr ; base
station 110 %‘%Mé)exg §§d4~ﬁ214£§dn%78§§i[)§¥\ﬁ{g§5n P. /?Clé% F%%%%%%%%)%ﬁzoz are
cont i nuously shorach %J}]@Q%’jf e ile Idtdtiorader &t IPecsinhed i fgt PG hod
based on the tinmeout, the deletion timer 1s started at this point far all

the packets s}onednBanaoh 00 dhecNh i ficating oftd hesek ¢hendasessbation

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 systemn.

[Second Embodiment])

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 bease 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 au——tomatic repeat request control. The present

25 embodiment will describe a case wherein a packet is sent

as divided into a plurality of blocks to match radio frames.
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5 Zrﬁoéﬁﬁgéﬁiﬁﬁﬂﬁpansition into the packet copying and tranyHig@ﬂblg'spate
(5405). Then the base station 212 perforns such control. as to nmake a copy
of a packet newy arriving at the base station 212 and deliver t@%oeggbgg_oo
copy to the base station 202. 10 Since the third enbodi mrent as descri be
above is configured to store packets at respective base stations and
transmt packets fromone or nore base stations to the nobile station

wi t hout provision of the line control station for delivery of packets

ly f he b 1 i ffj L b d d
he-networ k dHPRE S3EIds Reth o daty L0Bnet it SpSAE MRa TERREFTEh . S0 as
to i the th hput d h the f. t.h {l
Syst om [ FourtaPEbbdRRER 1120 SRECGFI B A KA 1| BRGSH 0 th® BBEFAL | on

i h t 1 SSI | with t i 2 Th
Cont | gur ati o BT e A0 6 SBAERCEATT o SyRrER POt RE AR HEe hgr |
fi ti f Fig.11 i third i {.. i tati
Focei ves. br omtts S B edgndad bl chE A FFHpodi R IARER U o
From & 111 2002 8248 Qo N0 5308 Fe 3309, FP02-00K3: 00 b sizgh )ty  of
base stations 10 dret ermne t1Nne-average recel ng qualities (ze. g.,

Cattons. o sen HER ey SRAF A0 Ce PPRe L F BAELER BN, BRCrRe R ke

stati ons. Then i'on no ion

stat i o OB 16 STati _ 1
Ci moover age T EBi KG AT T G L HOL G MR BRoeh oh SR PG oy of

time-average §gcelyi NS bRl $4168, tine PRbATLeELREs the basexstabi@Rein the

packet copy~.ng and transm ssible state instructs each of the base 10

stations in the pagkete£pPYcLipasNi $5i bl enst at eahompetbeoyFekbansni ssion in
packet units. Each base station transmts a new packet according to the

i nstrygti ons.yyders £ &3 re”amﬁia?mnbhéckeﬂueétae@zaa!smttﬂe;doas.gnatlaamn
receiving the repeat request fromthe nobile station 15 retransmts the

packet. The ipisdraictiOPS I sies AN THaeSARk HihgPatkdl 1UBhtsughetkarri ed
out specifically as follows at the base station to add the uni que nunber.
The base st atpde toaon antenna 6 to the mobile station 131. Fig.
10A shows a packet configuration at the data 1link
transmission control unit in the first embodiment.

15 On the other hand, at the mobile station 131, the
transmitter/receiver 33 receives the signal through the
mobile station antenna 32 and thereafter outputs the
received block to the data link transmission control unit
34. Then the 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 block, the data link transmission control
unit 34 notifies the data link transmission control unit
103 of—t?he 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

72



t he M&?%&EQ%Lh@@éﬁcalculates Si (j ) based on Eq (3) belom4N§05m§in5'fﬁe
plurality of time-average propagation |osses and adds an "identifier for
instructions of transm ssion"” to each base station in the ascendgggzg@gﬁ?_oo
of the base stations fromthe smallest Si (j ) for the packets sent“to ITs
own station. When there are two base stations with 25 the sane S; (] )
the base station to add the uni que nunber adds the "identifier for
instructions of transm ssion" to 112 2002 4248 17~09~ NO, 5568 P, 4/109
FP0O2- 0043-00 .t.h ase stati,on with a.smaller 1ige-.average propagaiion | oss.
The propagat ilc?ﬁ'ﬁ? g§§ni5ﬁlll§c?l€§)) CBEEBWCW%E oéﬁﬁ%%%ﬁf%eﬁgﬁggogﬁ %Qdesi r ed
signal to interference power ratio (CIR Q. receiy signal_,po

i nterference YoRet SPEEF F TR f°§ gegééf‘F’g‘dsfilﬁﬁ‘a? t ?‘l%rlsoec]%ov%k}e? atio
(CNR) , and recgived .si.gnal_tqo .noise power_rati.o. , w?ich ar e i ndexes
i bat i ng. e SRR g b gy ey e 4 ol 03 e IR T
equation, i represents nunbe f _ea ase.stati nd ..t unber of
packet s receitj'gedng’f%rsg?lrﬁ ta 5985 iﬁf t%‘se §%°8>%§n€$léj%qdenéaf:ggf:ghv@mﬁ% will
describe the.,operation carri o] t t tje- a ge 15
pr opag%ti on Iboégeg’egrel%eﬁvescg a"tqggtllnﬂéhlggtﬁgﬁ"hgrge%g%%s?agﬁr ee %aéége@astj\é/t |%ns (1 =

1-3) capabl e of, {ranarm 4 N9 HAOKELS ¢! 84 AsulPRLL &1 Bhicks LREoUS, 2! 90

suppose that ndi cates a base station 1 n the packet copying an

transm si bl ¢ 8ale by tho2atiadi BASR AALL A5 b 1061 200RA5HEL 2 COBY

transm ssi bl € state, e time-average propagation losses of the _
respective Stiq{q&ﬁﬁf%gogﬁsfaod ltﬁ‘éﬁ?a@ﬁ%iﬁ{]@%%@s‘nﬁ%éi%ﬁ?cgﬁ’t%ﬁrhﬁ:h@_ first

base stata.on ( ) and the nobile station: L~ - 1 25 The propagation

less betveen e SeraNEHRISE it | 9Nt ddBs thR0ZAMR: 17r4R-tH. dd65 P.
i /109 rP02-0043-00

10 input/output terminal 35.

The following will describe a case where movement
of the mobile station 131 ralses a need for change of the
base station. In the present embodiment, there is no limit
to the number of Dbase stations simultaneously

15 communicating with the mobile station and the mobile
station can 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 guality 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
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- : cr¢ .
(i 120%¢ %Hﬁt h@l%bi |l e station: L~ = 2 The propagation IossNB&SMenP't H«Z
third base station (i = 3) and the nobile station: L3 = 3 The first packet
after the update of the 5 tine-average propagation | osses is assgggg 5949900
the K-th packet. Since S, (j ) is zero for all the stations at this point
the base station to add the uni que nunber adds the identifiers so as to
transmt the packet fromthe first base station with the snall est
propagation | oss. 10 The identifiers can be of one-bit |ength. Nanely,

i nst_ructi onsrlqut h ocpeC (L)ba'tsdenstﬂa{c egf be“gi ‘1&”& bé’a ki eﬁ’&%ﬁ%? out

statl ons opera ransm an

Lo store a pagkst; 4 gglagssﬂs ffc—?cﬁ%%%i% f;bl cwnaﬁ%lﬁlaéfagltagtﬁé-L g ues  of

SI(j) 15 af t & |t|ono ers are as

S, (1)=6 SZ(O tatho%Q:%) th %QEQ fﬂﬁ{(é%sﬁ%ﬁa&{(%todﬁ:ofleﬁnlgdf @f th' S

poi nt Si are zero ase station to a e uni que

20 number ad%etg SEE‘cHaﬁrfﬁo il %ﬁadcwﬁufl%eg%&oyg@;ﬁy acond

base station W propagation 1 oss . ues o t this

poi nt are as O%Wg(?&tlgg ?lerQ.os:aat(eQ% THe Jn%%lleZQQ%t‘i%ﬁffl%Z ~10~ NO,

576d F. 6/ 10y ati i nput of K+2) th packet, only
Sri (0) is z S0 S P i 00 A i que
nunber adds the IGQ:CEI’]'[I I ers cs%&gg p}(’)lftsgé:l]ﬁ‘%)he pa%:%tle% fromtﬂ%%%?%@base
station. Val ugs,oforml1dd a)ndatthtehb§seogeat§oﬁr e185 fotkeovent|Efombins3d ~1~ =

6 As descri bed above, the base station to add the unique nunmber makes a

copy of an inpulspaaketiaretenaiieaat 1vex irdemsntiisyidH cpatiolltumndt
transm ssion of the packet, .for a certain base station, based on Eq ( 3 )

above, in deligserys oththpapackalattiy. 1620, rdéepiengntthd heowmdetiahi on
results of Eq (3) and the identifier states for the (K+3)th to (K+10)th

packets ther aaiditdst 12cAS SR@MiheNbakg. s2Atich 11® df theofeyapst Drthe
(K+3)th packet thereafter, S1(1) is mninum as descri bed above, and thus

the base statﬂk@cb@n@@tiﬂdmefuamquee moBire 3¢ds iohelBentTHdrerhesdatds to
send the packet fromthe first base station.
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 request control for each block, while the
data link transmission control unit at either of the base
stations performs the correspondence to packet numbers
20 for maintaining the sequence of packets received at the
mobile station. In the present embodiment the data link
transmission control unit 103 of the base station 102 is
assumed to perform the correspondence to the packet
number—;. The datz 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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20 A IERAAHBETRIPT i nput of the (K+4)th packet, SZ(2) and Sz{1)*°4fe &qudl,
"2/6," and thus the base station to add the uni aue nunber adds the
identifiers so as to send the packet fromthe first base statioanb%hobgg_oo
Smal | er propagation loss. 25 At the tine of input of the (K+5)th packet,
S1(1) 115 1002 4248 17~11~? NO. 5568 F, i/lu9 FP02-Q043-00 is m ninum

and thus the base station to add the uni que nunber adds the identifiers so
as to transmt the packet fromthe second base station. At the tine of

i nput of the

(1o bece st o\t Sty BPoloe VTR s, o7,
opaie o e (BTl Pl st ol St
itﬂgnﬂ ETLegfs ?Hfaitésrtj?s?to&hsﬁggf%g B%(%Eefq iko%%%%g%t%hia%%% ﬁ%lgﬁ; 4% )
and thus the tggesree%?'at ?gﬁ( Eg‘%sh%%)%g%&ﬁietﬁnﬂzg%)e Bralfu%}g%( gédg:ht%h?gdl’%ieﬁi fiers

SO as 4o trargﬁ,_m' ; cket fromthe first base station with the snaller
propaggati on Iosasglgﬁ{?%t e time of input of the (K+9)th packet, S2(2) is

m ni mum and thus Pst%e ti t ugt a t he
identifiers so as :é(;u% ransm'%?l%t hgeg%ngﬁggqgcri%?ﬁ t ﬁgggg_g%gdsggggégt g??%n. At

the time of i) ofsther &9}t bnBacket naSH Dedisi i Mamins ange thuss ¢ he

base station to add the unique nunber adds the identifiers so as to

transmt the RAcKe!o2ordd ORd Nend IfH 1 P@SeL £ 864031 becones 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 data link transmission
control unit 103 of the base station 102. Receiving the
15 request, the data link transmission control unit 103 of
the base station 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 transmission
control unit 113 of the base station 112. Then the blocks
or packets addressed to the mobile station 131 are stored
as the; 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,



an = n i I cn bl
TheﬁU@%CNméQSQﬁQWEtion transmts only the packet |16 20~~5%5£Eh46pi7311t1
Nu. 5506 P, 8/1u9 FP02-0043-00 with the identifier of 1 to the nobile
station. Wen the time-average propagation |osses are updated, tpgobaggs3-go
station to add the uni que nunber resets toj - 0 to clear Si(j) and
t hereafter continues the 5 execution of the above processing. Wen the
nobi |l e station sends a request for retransm ssion, the nobile station
selects a base station with the small est propagation |oss at that tinme and

reduests the el seled hse, Sl g7 cbocLELLAL Bk iea40, paskel o cffie T eason

: a
why an arbitrary base station sele he "o fon can execute

retransi ssi gae0h ! N6 RAGkPte fon DAL GAENSPASY SLat]pns st opegea pagket copy

delivered. By structure and opération as SCT i bed above, each base

station can B%EE@%@EaEBEOQQ£ﬂ§% V;%ﬁﬁﬁéégnsnission based on the

ti me-average propagati on | o0sses, executing the procedure of

notification of pagket arringl f‘{%ﬁ#‘{;%%ﬁéﬁ%féggﬂen 4199 Rends a

retransmtting packet can be 1ns romthe base station 20

Wi th tche Smalrle%?tesﬁr QB_@Q%tria?i%f'e‘is%_fatt_htehi’;tad%féiﬁ%t o MR Tdld

feasible to perform quick retransm ssion while reducing the interference
with other cebl $her mebhel FRRItiGNOt ald ﬁm% vlafsd tdt FERadientdn.45 nbe fa, fth

enbodi ment of the present invention w be desczi, bed below with reference

to Figs. 28 tendlehdRakh/]inRUtin &eidsildd ZoreoP36Gokma/ibly, MRGRs 00a3- oo

shown in Fig. 28, the nobile comunication system~.n the fifth enmbodi ment
i's conprisedtahiagmplil Beshatioe Whdh 2R BaRleUlstatiivrofl IPagse iatdsOns

1102, 1112, as the
a signal to hasten the data transmission from the mobile
10 station. Receiving the transfer request, the data link
transmission control unit 103 of the base station 102
transfers the stored blocks or packets addressed to the
mobile station 131 to the base station 112 and thereafter
deletes all the blocks or packets. When a packet addressed
15 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 station 112 divides the packet including the block
without an acknowledgment of arriwval, which was
20 transferred from the base station 102, into blocks and
thereafter retransmits only the block under the request
for retransmission to the mobile station 131. Since the
blocks are fixed-length blocks, it 1is possible to
retraﬁghit 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 mobilec station
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af orzgpr%ﬁnt‘lﬁzo el]l”%@’ér. J. e conmmuni cation systemof the first 5N8'n5i§86i rr%nt80
(Fig. 7) was, wherein the base stations are conmuni cable with each other
through the network 1. Among these, the configuration of the nmobgbgosh@iofo
1131 is the sane as that of the nobile station 131 in the first enbodi nent.
The conf~.guration of the base station 10 1102 is different fromthat of

the base station 102 in the first enbodinent in that a packet copying unit
1107 for copying a packet is added and the transfer unit 105 of Fig. 7 is

I db fex/ del i Lt 1105 .f i LE ket t
(e R0, by 955 SRSSALEEL YA 1107 A el KECLOgem PICKEL PPy, 10
f i the data || t L.SSi t T i 1 SSi
Bont rol uni ¢ Bre3Re Wi rRRCkeE RRERE] Roraa ' R Aandi R TR
rz)grl;gr s 1 henﬂ@:@rl bglf:itfri%rais INESST Gy C(a%ttra?!li%mrx"aﬁs : ststl%r@"&.lo(?@dlc repeat
guest control” for transm ssion/reception of "a packet to or fromthe

request cBit . . i .
ot 11 cat | G EnTOPTaETbR T SRR o B 6 L PetRaR bkl S on

identification infornmation

per forgn ng the dat a,Li ke LLANSHT 351 RO CPPDELA! apd PSR OMst I il | 1 nk 25

transm ssion control i ntformati on. ase station 1112 has the same

SLruct ure asLLhen0asgent oo 102% 1afoni2002n1248¢ 1T 0ol W0 £50 F

| u/ 1 U9 FPO2- oW Nng W escri e operation in the fifth

embodi nent . Lek B3 3EPROSENRIEIghthat at the initial stage the radio
comuni cation quality is good between the nobile station 1131 and the base

station 1102, 5 thg;padi ©nh&JFRN¢Aki OPafERissYoh TdHirJ006 ik pagie t he
nmobi l e station 1131 and the base station 1112, and thus the nobile station

1131 is in apaiski 5tatishat6mphnPELBIn§OMTRRI trADIOLANlY sPhthohh€aRase
station 1102. The operation in this initial state will be described al ong

10 Filg 29. tledihethase sését 0F th@adbet damdbdr Bl déSEBIbESIABLEHNT I Ol
unit 1103 accepts a packet ~z'omthe network 1 at S41 in Fig. 29, and the

data |ink trahemday=orliagntftdnsfet 4dABrpdr tanmbet ad wigtsa dérmiormed
transm ssion control 15 conprising the automatic repeat request control. At
this point thardaigh kthekshpanesicspabh,coagaotlanst of Md@venestiabnthd i cati on
information to each packet (S92). The identification information used in
t he present ewbddiensitatdonsi ahd ie packetfedeiwtliay tdmeonfipdokettdan for
be shorter than before, so as to increase the throughput
15 of the system.
The aforementioned data link transmission control
information can be items described below, either of which
can be adopted. Namely, it is possible to employ either
of the following items: (1) a packet number without an
20 acknowledgment of arrival, (2) a packet number with an
acknowledgment of arrival, (3) 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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20 étq%ﬁ‘ i4%4ai H@‘ﬂt"ﬁfi cation of the packet fed into the data Yoitw? 61
transm ssion control unit 1103 and control base station identification
information for enabling identification of the control base stati®8>-0043-00
performng the data link transm ssion control (i.e., the base station %
performng the addition of identification i.nformation). The data |ink
transm ssion control unit J.103 add: the CRC 1 1, 9 2002 4248 17~13~? NG
55d6 P, 11% 09 FP02-0043-00 code or the like for the error detection of the

recei ved packef, to.t cket,.,stores the packet after the addition (i.e.,
t he packet acct)’l;‘}:bja"?ﬁ1 ekla’&ffgg MRt lentification information) in the storage

110854 | S B LB

5
the transmtterlrecéiver ates O atransmttin i gnal

and thez~eafter Lransm ansmitti i ough e tation

antennaZG to}%ehe&reﬁ%ﬁl F‘]}égét tggﬁgyllg%%sﬂ%é&%t%% g héctrhr%haxﬁ ,J_e% thle
bi | tati . i1t i i | at

The st gnal . t RBUEE st Eor o M HE BRIt enbloSERERL SR PYBCCETBLY ates

obtained by A derpddloal tRA BA 106 Hptgsl | Nk, LANaRuSPs ONTRAThEPRL &N ¢

1034. The dat transm ssi on con unit 1034 perforns the data

link transm SSiOR,CO0 ¢ Pbn GG dr bROLh & 1l P TR ineRRAY 5T SSthissise@nt r ol

and al so performs the error “detection using the CRC code added to the

packet, for the J api RAGKEE 1634451 phanat peudst eeli 9B K&sY! §8atNohéndi ng

an 20 error in the packet, the data link transm ssion control unit 1034

identifies thgnunher 9f21he pRckel ifafi R nepeaick nskrard ohlse bage
station 1102 as the control base station, based on the identification

i nformation addaflin fesh 18 HH aRaEIrt 5ade NAGE S dh o drhehBasetwéd aki on
1102 25 an the basis of the result of the identification (S45). This
resulie ~.n noti.f.ying the data |link transm ssion 120 2UR2~ 4248 1714r?
NO, 5766 P. 12/i U9 FP02-0043-00 control wunit i.103 of the repeat request
for retransm ssion Mfe t hgopatket .stHtiomot 2Blcatiison campbsednpleeirented by
ei ther one selected fromthe nmethod of directly notifying the base station
1102, the netthmchafitoérf/yeogitvae DRSedmhEiqiradh tbl@2ceiveudhtanbromr base
station, and so on. Then the data |ink transm ssion control unit 1103

det er m nes t hzie thedipetwsignaing- teanemidn dack soghhk 8419, nebdork
retransmts the packet stored (S43). Wien the error detection results in
finding no ertloroughire t hebpdekestanivhe arhernhadB21 he ddesal | hknk
transm ssion control unit 1034 identifies the base station 1102 as the
contrb$ base Bransmhssposedonhroheunibn2dfi canfbauraforrapPeohcnBdede and

then transmts an ACK signal to the base station 1102 on the basis of the
result of thedata link transmission control comprising the automatic

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

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

25 the base stations upon reception of packet slorage

notification from base stations and select one base
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- » fo
15 bR AT d 2R l8n (S46) . This results in notifying the ddlla’ibilnkP 82
transm ssion control unit 1103 of an acknow edgnent of arrival of the
packet. Then the data link transm ssion control unit 1103 det erggyes 2\
the input signal is ACK signal (S47), and then deletes the pac%gﬁﬁgﬁggggbo
for 20 retransm ssion (S48). \Wen novenent of the nobile station 1131 | eads
to deterioration of the conmunication quality wth the base station 1102
havi ng been comruni cating heretofore with the nobile station 1131, to the

I I i val h i ' | i i he adj b

evel s egkeTiah Soble 28, STRTiSal enpalt iy WAl adkaceR) base,

2002 4246 17~=14| -~ .. 4D68 P..13; 09 FPO2-Q043- . .

transnissid%°%+i?d%g?gzgﬁlOgaiﬁgtgg?foﬁggﬁg %gsggggé??gﬁeﬁﬁﬁgggﬁgsthe base
tati 111 9), ' in.t ' ' I

" eaponse 1oL The S ARRREC A {th FERSS " Ta o= P ARE FEE D SEHBEE At on

f . . 1 P X f
he base SURToh Z10% SSEAIAEY 8 Canadr cellRhe el cPathPesylh’ 100 ©

€ Sahne processing as a

packet (S51) ﬁgg&%@ %ggzxgggé%émr&ygglg%emggﬁ%ﬂpﬁ EESELYRr 5 to

the hobile S es a copy o et at the packet

copyi ng unir}oé%ﬂcﬁ?gklblg@&{g%ltg]cg%gif&%ﬁ%c'ﬁse SRhd Rugh &g s

transfer/delivery uni ata i transm ssion control unit 1113

of the base ﬁéﬁéé%‘flﬂﬁ-}% $298) st 2LD6R 5B8igakRehi BE LT BASHI $8heRoRONIT O

unit 1113 f% Is"controlled so as to output "the delivered packet to the

transnmitter{seCeir®@ismiR tBihd t the, pekde @algddsistld t tanressimenigent rol
unit 1103, identical packets are transmtted fromthe base station 1102 and

fromthe baseasighi Yr 1113 (ShR). -yt hins stap Bdee daitadidik of
transm ssion control unit 1113 can determ ne whether it shoul d output the

arriyi ng pagketoRsihtiatsofr oFerd B es ta aahbnkoltigys saéwnbaset r ol
conprising the automati c repeat request: control as described above, by

detecting wheibesntbe artryhs@igbipackequestasaanpanindthylt packet
identification information. Specifically, when the data |ink transm ssion

control. 122umb@P~@f #424D>jlectl5d measurement block 234D configured

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

gqualities, 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 aigfansition of the communication state is desired,

25 on Lhe basis of the results of the abovementioned

judgement. The transmitter/receiver 233 incorporates a
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NG 2&23%4@451}17“@@15 FPO2- 0043-00 unit 1113 detects addition (qu EIBHZJ AL
identification information to the input packet, it outputs the arriving

packet tv the transmitter/receiver 15 as it is. On the other hangpowhensgheo
data link transm ssion control unit 5 1113 detects no identification
informati on added to the input packet, it perforns the data |ink

transm ssion control conprising the automatic repeat request control. The
nobi | e station 1131 perforns the error detection for the received packet in
the same man cleécﬂeas%':%%dd%getﬁfow Sl§§§5boéﬁdceﬂtl§ljh§ea NRCHe P& £ ACK
signal to th ase station 1102 (S56 and S57). 'rhe base station 1102
determines whethelkdthen BREl ba548absi § litkdo S 2 Hifdrabkyaasadkeve,
retransmts thé packet In the case of NACK (S52), and deletes the stored

packet in theoase 0fndei AKatE8R) rrofexhe Mbile SHHMOH 1 hatsébdna
comuni cation quality becones deteriorated between the nobile station 1131

and the base &l@didh bidkiand Ihe IV tiOBAedd bYpikkBit B brse
station 1112 becones better. The operation 20 carried out upon transm ssion

of packets fnoBies plfus aifeowf Jfase: Shet icdNs ki NHeca®bdh @ Shath@hetn this
transition state will be described along Fig. 30. The nobile station 1131

sends a notifdral idsefed E@@M@et firof chatgeeveasd dtherihnse Stehiod
perform ng the 25 data link transm ssion control, to the data |ink

transm ssi on g idn Ui llodkl U3 03D t ke nfasmrsidt ten d4e0dtd23a PJoHdRet~24e
1~~15~ NG B08 P. 15i 109 FP02-0043-00 (S61 in Fig. 30) . The notification
can al so be iaguimyesdeddthe modilef sttheiont hadcaf sdbragel gtnbtsfewng t he
base station 1102, the nethod of notifying the base station 1102 through
anot her base ksisd ismptaom eo bhe hasdesofi laedesuersdyifuest ythkaeabvlag t he
request for the change of the base station, the data |ink transm ssion .
contridl unit steO3iserndstathegbhese $bathosteaf titf omime idaerncludkdtfamsnm ssion
control over the nobile station 1131 through the 10 transfex/delivery unit
1105 to the humsKet-awldbivdrd® abasenewtmsioniati an idsdBted Fupadkeet the
systemis set so that a packet fed to the data |link transm ssion control
unit 1103 af atifHicapmbliosk PAAEf eprEHTRRed Ugh Nottd fivk apstherdeasgery

unit 1105 to the base station 1112 as 15 it is. Therefore, when the data
i nk transn shadrh o g 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
2031 configured to perform such contrecl that when a
transmission request is received from the mobile station
during-%torage of a plurality of packets addressed to the
25 mobile station, the packets are transmitted to the mobile

station and the mobile station is notified of the storage
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110300 6 4R8BS Wl Jhcket (S63), the packet is transferred to theBase’stlétion
1112 by the transfer/delivery unit 1105 as it is (S64). The data Iink
transm ssion control unit 1103 of the ?0 old base station cont|n§§ t8q4
performthe data link transm ssion control only over the packets store8 ?o
retransm ssion, in nuch the sanme manner as the operation from S52 to S59 in
Fig. 29. hbnely, for these packets, the data link transm ssion control unit
11D3 of the old 25 base station continues to performthe retransng, ssi.on

LTSN %%%%%%%Eﬁ%&v oA B i iine o i ca
paCk?tS 111 aoglcﬁ#?relﬁréscg]t][t Sﬁg%l on %%al n n‘Uﬁ] X l'}él].ozb@e gmtp&?g

station 1112 € Sane manner

de_sGd bed be reeclbasgg%ggegt@oe hgggivgggddgf&nl '\'{yo%aﬂégésé‘&%frﬁm rol

unit 1113 of ron 1 as~a new base "station perforns e data
l'i nk t trol
over an arr 3%3%%%22%%5@%%‘&{ RR TR SRR R i e
arriving thrqugh %@3\092 g@fi)meét fEP'én§ dia ALl 8 aEiBﬂ oS54 0N

control unit 1113 entification information to each packe adds to

the packet t o OR$0AGc Ol ob Nech ks Fogo dahe £6521 gfiekact ikan Cgrlﬁxh:?dé ecei ved

packet, stores the et after the 15 addition .e., the pac
acconpani ed Ry, dth& iR f bgal £ Panshl 95 1BA | QfBefé‘ti&? %tao,reageoﬂmﬁhém
(S66) , and outputs the packet to the transmtter/receiver 15. The

transm tterl neGgeiMerlo fl Y HD Hd tadres Hdte i ckett K tdk et IBHd S néﬁéﬁ:{d;rgs si gnal
and transmts the transmtting signal 20 through the base station antenna

16 to the nolaiHee otthatd BAsE13Eat$0Ak 2The gopyang ansd ddddtrmkesdaigopy of
t he packet acconpanied by the identification information (S68), and the

packeto copy issindaldw eytedidthirsioto tiiea?Sof I eRef BaSEELLYeiYnuRiDR , 1115 to the
data link transm ssion control unit 1103 of the base station 1102 (S69)
Since 125 e~ui ~ 4gc4dentaldy, NacHSSB thelbbbkUsthRAdnd04H0 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 station 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
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t he Z%@kéﬁzﬂﬁasl @é%rrpani ed by the idEntification informti on,NO't5ﬁ@’ daE'a 8Ibi nk
transm ssion control unit 1103 controls the transmtter/rcceiver 5 so as to
output the packet as it is, and thus identical packets are 5 trapspgblbgds-oo
fromthe base station 1102 and fromthe base station 1112 (S67). The nobile
station 1131 perforns the error detection for the received packet in nuch

t he same manner as descri bed beFore (S70) , identifies the base station
111,2, 10 and outputs a NACK or ACK signal to the base station 1112 (571

and 572). The,base station 1112 determ nes_whether the input signal is ACK
(S73), retraﬁ%%ﬁ?qsn@rﬁa%t]t]]?%]t ec%%%é%f NACK (S67), and del etes the

stored packet in t c f  ACK 74) .. 15 Th i il d pbe th
operati (F;n carried gﬁ-ﬁ 3/?1 OIf;ldsi 36% eb?asleslstét ?(};naoéf]%%wsnmg??bghgagiﬁdtg thg
nmobi l e statiqQn_in_a tr, i ti t i i.ch_th gn_Hg' t h.0 k?é@é't
beclorressdet L%Igbgtmédssb%q\j%glﬁ%?ﬁz rarltolﬁ% gt\g?lgt?sona %E%? andk{i’ﬁghbgse stlat?/on
1102 and t he i I i t iy t h tati
1115, i | oSt B SR ne QAL EXaDoGOLERE DY Y LU I RS e B A"

embodigrent, t(he data phak EE@‘E?E})S§EQQiQQQF£%aEEEE 4147 Ofe the o

station 1112 receives a reques or transm ssion of packet only 25 fromthe

base stata.on 1;{. Jleysfd aiﬁ‘ih*&% HRRbES £ %H@%aék%%,(%éréaffég-mé%ﬂés and
t hus perfornms 'such control as not to 126 2UR~ ~>~24d 17#i 1~1 Nu. ~7~d

- =1 FP%-%giﬁ-oQot@l%rfp%rdn&pmﬂaglﬁn hendatk@ber Foind sl 1€ason, when
a packet is fed t0 the basé station 1102 after that point (S82 ) , the

packet is trangfessed be the basexst atherelhhd te383R e BoEr édie taf areen@nt i oned
processing is executed only 5 at the base station 1112 (SB4 to S90).

Namely, the dejzalddtkedpamsntssiaod h@t sdinstatibld akcolidibasestation
1112 adds identification information to each packet, adds to the packet the

CRC aqagle or t dderiem the miyidle fetetbh@BDf Whenridoebued paakidn St ores
the 10 packet after the addition (i.e., the packet acconpani ed by the
i dentificati ahdmirec@iviedn)s raguketstorageckatt tiddsps84jon fndmotheuts the
packet to the transmtter/receiver 15. The transmtter/receiver 15
nmodul at ES t hengididke s tiattiona2 3ty atisaibds g teitgral tandsmhidscbhtegpatckansnits
the 15 txansmtting signal through the base station antenna 16 to the
nmobi | e stati co thalmpB83)e sthdeiwmbizBé .st@hisnsddBénpaelopperahbonrisr
det ecti on
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
certain time (i.e., a 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
packct—t.:ransmission 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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identifies the base station 1112, 20 az~d outputs a NACK or ACK signal to
the base station 1112 (S87 and S88) . The base station 1112 det egEBhPEG043-00
whet her the input signal is ACK (S89), retransmts the packet in the case

of NACK (S85), and deletes the stored packet in the case of ACK (S90). 25
As descri bed above, the control base station performng the data |ink
transm ssion control transmts 127 | uul ~ 4A~4d |1 7~l'i NO. 5508 F. I ~~I Wy
FPO2- 003- 00 h ile i,0 | . j q;eé?r ation

i nformation %’%rstei gg%?‘?f’lhc%‘??{g%gog %}E%n%gﬁ%% l%gégtlg% S%Elzcggénﬂi n tyelaﬂo&of t he
data link tr m, SS| cant i i agee] tation can 5
identify the§%§hf%%F&§gée g?aiéﬁgéﬁft % d%?§5§$¥tﬁggggﬁtrgﬁe ase station

| dent | £ cat i on i nf ggRtd o0, 2018 nejebynLhe ok | endlcal k@A Cals e ARl m the

data link transm ssion control conprising t utomati c repeat request

control (€. QegerddAYRSoWS0r E&Q’yle‘ifeis‘?ﬂ*i‘ﬁéd" %gd?%%% datdgh or the

like) with respect to the contr base station. '\ e mobile station and
the base stapqR RRLHATAL G HalR mdHs itd ANSEH B LU Il I NG Hde.
control base station identification information i1nstead of the data |ink
transm ssi on g@Rtr Qe ddformation as 15 descri bed above, it is feasible to
reduce the data volune of the control information transmtted and received
and decrease thg togffdci el yFemebitie StaitAK. addieppsesent tarhdi rpent
described the configuration wherein the identification information always

consi st ed Zopgfck@h:e drafrymedd . d astaekentificati on of the base station and
the inLotrmation for discrimnation of the packet, but the present invention

can al so be subst agheat @d Wil hBl owntlodais, NG Hehe “thirers ofs it iordfo f he
identification information too nuch, by a c:onfigura~lion wherein the 25

i dentgigf i cati @, i=nflOEEBLhOPhEOEEREE ©Fardsthys § 61 é Né Piv@lw Dth frdspect
identification of the packet in a state ~. 2 8 20e2 424E 17~18~7
to the mobile station 231 and the other base stations of

¥, =0 (1 # j) are in the idle state.
[Eq. 1]

ilwl -1 (1)

1 (Pmod DIRY _Pmd(i)é -Thsizly"'sN)
V: = B : .
0 Plned_max_Pm«d(’)>7h'l=]""’N)

Pt e = 02%(P s (1), P, s (V)

15
In the equation herein, Pmed(i) represents a
time-average received power (e.g., a2 median of received
power in a short interval or the like), or a ratio of the
time-average received power to interference power
20 (hereinafter referred to as "time-average received power

to interference power ratio") about a broadcast signal or
a common pilot signal or the like transmitted from the i-th

base station. Pmed max represents a maximum time-average
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NG G968 BLUBVFUE FPo2- 0043-00 in which only the data |ink ' &ddmi dsibh
control unit of one base station executes the data |link transm ssion

control conprising the autonatic repeat request control and Whe“?ﬂbfjﬁﬁ43—oo
identificat:~on information consists of 5 the information for

identification of the packet and the information far identification of the
base station in a state in which Lhe data |link transm ssion control units

of two or nobre base stations execute the data |ink transm ssion control
conprising the automati c repeat_10 rﬁ%uesé,coptrol. éfix&h.Engodinent]

Next, the sixtH ehbodi REHEr of* t hehF t“PRCent FORTRI FF-BaVaBsEPMBEd. 1n

this sixth enpodiment, a first nmethod in which only d LNk, i ssi
control 15 | QT WA TGHeTeOtT anGNE 1 BOCHPORPERE PRPEE BRCEOE! SEFER B the |
ther b tatiqps,, and d methgd in which data |ink trapsmissi
Control i nf or 8% (T A P S KAt SLERE: ( 1 BASHAPL BHCHES: RACBBAROF| RERSEY |
whi ch packets_tg which,identjfication jnf ' d :
{ransmttted, PUGETE 03 HEocP BER T BFAef SORuE ngrmy G S i NG Bf clont

embod gont 2, cApeL0cuh! slbchf i BRRLELOt el ) BAGHSLS A usedawi 3

be desTri bed; i, the prese odi nent can be us th any packets

havi ng a pac 1,0 L t Rat e SH First,
the f1rot ettt errropibicthfehota ts. t d8le Brorttat chboRERERRw, f1
construction pparat ys. Hsgd_129,._ 52 1 9K5 5

21949 FPO?-O%%%&ggn?ogp%rg SroAThiT 117 2 h%_%.é%%E? gb?m%??é_ Has
comuni cal i o, syt 6 8RN dry Fbfse S2caR 1BhUrA] Ly O 1Gasa 151G 1 PNBa2102,
2112 are arranged to allow nutual communications via a’network 1. 5 The
base station 2J02 08BN a%eStife t ERRSHT WA I SELLYER, 5t Cdedsieei ¥ggedat a
froma wireless network and transmts data to this wireless network via a
base gpati on sdeNvA, 6and datachink bharsFHraTih,C eI ctintd12103 which
perFornms data |ink 10 transm ssion control including the automatic: repeat
request control desgqfihedabéve i fdy FheRMIOY BReime a8@rahient iGODbEgES the
respective constituent units inside the base station 2102, an encapsul ati ng
and transm ttimengntind18oevhgehrbtansait podaka birnketeansdi psiwer ¢tontro

15 information to base stations of altered destinations in cases where a
request for alnespfépsnoé pbeehasetdioat ich brsoadess vesigaalswhiohmnper f or ms
t he encapsul ati on descri bed below, a storage unit 2104 which functions as a
tenporary nmenptlyotegignalsy packbé Haka brahbmifitelefobm 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, P, = 0, and ¥y = 0, wherein the

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

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

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

station 202, the data link transmission control unit 203
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20 thH\éz‘*d%%HI”mBﬁransm ssion control unit 2103, and a decaB%uij&Li nE;; d#i t
2106 whi ch perfornms decapsul ati on (opening of the capsules) of the received
encapsul at ed packets. Anobng these units, the encapsulating and 2 02-0043=00
transmtting unit 2105 is constructed f. romthe functional blocks shown in
functional terms in fig. 33A. 130 2002 424B 1i ~19~1 NO. 5506 F~.22~1u9
FPO2- 0043-00 Specifically, the encapsulating and transmtting unit 2105
conprises an encapsul ating unit 2105A which encapsul ates the data |ink
transm ssion ggntrol information acid the ckets th ar traQ§nitted, an

5 encapsul at 88%FaR kB 4% 8T hg ThE 2R SRR LS ftﬁgﬂr € AFNFR val ue
f the | th of .th t i nk .t i SSJ trql inf ' th
Cength of £he’packs “BRaERFsoTREren iod L hhi I Gl GRee? B 4SAgth of the
ncapsul at od Patke: SaRGERaRIEE £ hosts dhearhtr s Fhe iRt Feghe 2™
. Cdai . 05 ch. K
are constructBd BoREarnISRCHAE I thapeh sirbn ZBr SRR ERER TR
wh he | t bt ai by 1 [ he head
of the encaptaraeiy pacToberPaat tal S Kool HRE R EORT Bl That
is recorded in.the der, of e ansm e ps pagcket s, not
Lpitkhe 2 dde t thed epnapsylahad pagket d
Fe t R P a‘gc ot thS £9% s,

equal ~o the“T'ength o transmfted p t i's record in the

header of th ' Rag; 2 B thernor e, LW Pt Hase: sipt | on
2112 is also%géﬁgﬁyﬁﬁég?%r1tli§§ane ﬁﬁnﬁérlaé the ab veneﬁiioned'égse

station 2102th@egackk%etepeﬁ@txwﬂf;% &festibastzﬂegé@@aml lorhe oiasicrd bed.

The data |link transm ssion control unit 2103 25 of the base station 2102

out puts dat aghiRk tf aneM Sl @-EONf Obrio Bf Qek BREH 08N ph@ dies @Xcasdll ating
and transmtting 131 20(~2~ 4J~?4B 17~20~? Nu, 5568 P. 2~i1U9

FP02-(043- 00 ridRichi ve0Pa A%t S(sFMN, | M no3bridd S Lt ad,i nthend

transmtting unit 2105 sets the |IP address of the base station 2102 as the

originating adgrass aHatith I3hessler Ukt thangdaset sthteohP 2addres st the
base station 2112 as 5 the destination |IP address. Furtherngre, in order to

transmt thedandwliddgridtnoy 33rafadobifr @hei phokeat (HB0S eidesImSHe. st ation
as UDP or TCP data, the encapsulating and control unit 2105 sets a nunber

t hat express@hedDEnsrddiP iasdebecped) ocioé nubday stamndone? 31 trive iftited val ue
o the base station 202 of a repeat request for
i5 retransmission of the packet (S305 and S307). When the
notification from the mobile station 231 1is an
acknowledgment of arrival, the base station 202 deletes
the stored packet corresponding to the unique number (S308
and 5310). When the notification from the mobile station
20 231 1is the repeat request, the base station 202
retransmits the packet corresponding to the unique number
(S308 and S309).
(2) Operation of mobile station and base stations in idle
state -

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

P, = 0 is in the idle state with respect to the mobile
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f - / N - I 0
10 £hes @%@cmméﬁlengt hs of the IP header part and IP data"}’)a@rbt"7 (UbP I8¢
TCP header, part and UDP or TCP data part) as the packet |ength. Then, the
data link transm ssion control information that is to be transm’%{,@ _Q& 3-00
input ~.nto the UDP or TCP data part, thus constructing the IP 15 pac e%
that is to be transmtted to the base station. The | P packet thus
constructed is sent out to the network 1. The I P packet thus sent out
reaches the base station 2112 in accordance with the set destination IP
address. In the _base station 2112, the I P packet that has 20 arrived is
input into tﬁEaEéOPapsul ation unit 2116. This decapsul ation unit perForns

i di fl h i I S, | , Fig.
55 al 50 shove the bischabifBPckEhErdedeehbs Phictuli st Bim on ©
ill be d ihed later. 25 First_of, .al th | f | f
enterpac s MBS P 82r Tt n lk bogk FrRE PRSP S e el 1
4H148 | f ~2U~_N | FPO2: 0043- is tdentif] 01 .in Fig.
35) . In ther(ezgsleégg%t EFS%%(%%‘G,B%ECG%PSI eu%gllo:‘slsee e%rg%%’ogggtg%? é)ral%oelsgnot

| p ) : ) . ) : dingly,
XPress P SRERPIULA PR bUOORTE L £0: AP7p RIS PFOREle cyaGor ol nly
data |ink {1 aRsghasholeCORLE Qbn! PO IRILRD {0 Qrarldy SIfXIdAM A lata |1 nk
transm ssion control nformatron 1s Input into the data 1 nk transm ssion

control unit 21134153 50 éoﬂ%&%ll LAk £t 29SELSEEODs CHM Il U by k% the

data link 10 transm ssion control described in the abovenenti oned

enbodi ments b3s5pgh_akof HeE-ids ACLOFK@NTA- Wb hddee d SRUtt Sl idMile
transm ssion control information. For "'exanple, in cases where information

that specifiggathen®di |l datlipRosiedtRer i d Braddbassr tbotBeHale number
or the like of the nobile station, and a nunber that tentatively identifies
the hatest paeketonan@2cant &hkedackeithe rdaishild il lld FHUSHOM Qi I ol

i nformation, the next nunmber following this nunber is used for automatic
repeat requeshegeibrel, whehhthdpekalet?QraddesssedHeobhbe swbtien i, on.
Furthernore, in cases where information that specified the nobile station
and ACK i nf otHetbase st st e Imaken sivdred ithie patkemats andiosr asarobi | e
station is contained in the data link transm ssion control information, the
packet 25 costespondbngtlio balse ACKtdbnt 202 awhi teceivtrdeseldrteassicst ored in
the storage unit 2114, or the packet 133 ~uu2~ 424a n~~n NG 5566 F.

~0%i n9 FP0O2- Y83310@ndoiSkdpdmdiFigr t althe del etion information, is deleted.
Next, the second nmethod (a nethod in which data Iink transm ssion control

i nffodiati on and paBkare the hasmshatimhsi2liZhe2gdnereigansrudipediirch
packets to which 5 identification information has been added are

transmitt ed) Michl the skserstarrtuie fdosameernsdatdonsed abpeasts hhere
packets stored as waiting for ACK and information that tentatively

i dentifa.es PReGarpaeferst ahen Fhashrekel a1 Wandd- bherbRe St#dtivBh base

stata,on in
222.

(3) Operation of mobile station and base stations in

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

When Egq (2) below holds, either one base station out

of a plurality of base stations of ¥y = 1 goes into the

packet—.copying and transmissible state with respect to the

25 mobile station 231, and each base station demonstrating

T, = 1 and not being in the packet copying and
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10 0445 dApe LIFI8R hand- over or site diversi ty during packetNUt?DaQrﬁsmPssqlon,
cases where packets held as waiting for transm ssion and. information that
tentatively identifies these packets are transmtted to a hand‘O\f?roz—oom—oo
destinati on base station, cases where packets are transmtted 15 together
with informat~.on tent~.tively identifying these packets or control base
station identification, or both, in order to transmt from a hand-over
destination base station, or cases where information that tentatively

identifies the packet.,..contral se stat.ion, i denti fi i

i n~ormat i .onﬂjr#}%?ﬁ?g% \Mﬁtcah md?gs%esnlv\ﬁg? he&q\oer nggytk%g pa%i%)f' isto
be transmtt ol C [ pat | of These different types of information,
are delivere aﬁnogr‘f@l%%f%o ?%gebackets to a base station in a copied
packet transmi.ssi b}le state. 25 Fi.g. 36 shows an exanpl e of the
construction ottt He apparatus used to pexformthe second nethod. In

addi tion 134 ~ 20u2~ ~H24a 17~11~ Nu. 575 N. ~b/:1~9 FPQ2-0043-00 to the
construction Djwpi% base station 2102 shown in Fig. 32, 2fe base station
shown in Fig.i:86 1s further equi pped with packet copying unit 2206 that
copi es packets, an 1i(13meﬁmgi_plp_g¢¢(,‘)w 14)i an,-ey¥papsul ati ng and delivery unit
2205, 5 which d,eil#fer the cqpiad pack tse& ot her base stations and
perfornms the encap Qul( rhed ik Tﬁa-t@/ﬁ ?’?’ Bg"'d Xri bed | ater, instead of the
abovenent i oned encapgul ati nog,a0d tanspi t ) g unit 2105. Anong these
un~.ts, the encapsul atTf§ and detiVery ™ unit 2205 is constructed fromthe
functignal blagkss ghowns i fsédngei-enal ater Bhel Bakieas33B E3paaifically, the
encapsul ating and delivery unit 2205 conprises an encapsulating unit 2205A
whi ch encapsul at es g 20ah81 b Nkh &R aAdNczShereCOMhEChvERhgeNBéEOIvead t he
packets that are 15 delivered, an encapsul ated packet delivery unit 2205B
whi ch recordsdiherd obal rialewaveirddie +eagivedf pbherdain intkr feéaassessi on
control information and the length of the delivered packet, expressing the
| ength of theencapatiaiccpaaket sbathd nobhllai siedt byn @flapsel hirga, in 20
t he header of each encapsul ated packet, and delivers these encapsul ated
packets, and ss densheuctsenwhadgi tige uml i P& @ wtorc 2 Jludgedothaedt A
encapsul at ed packets are constructed conta~, ning data |ink transm ssion
contrbd i nforarediton B nicaies. iher efoheexampl e, obt adeedrpyirsthebtaaeti ng
the Il ength of the header of the encapsul ated packet fromthe | ength of the
encapsul at ed padkets Lha¥,i=s1, and T3 = 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
15 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 ba.s_e station 212 in the packet copy transmissible

state.

The following will describe processing carried out
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WV a Ccen non
135 034U LIBE7 1722 No. 5566 P. ~~Iuy FP02-0043-00 redbriéd if tHe
header of the delivered encapsul ated packet does not equal the | ength of
the delivered packet recorded in the header of the delivered pac%gb ~0043-00
F~~rthermre, the other base station 2212 is also 5 constructed in ?he anme
manner as the abovenenti oned base station 2202. Next, the operation of the
second nethod will be desc:ca.bed. Here, the description is made, taking an
exanple in which a packet with copied identification 10 information added

it ransmi 810 CORTFBT AU g5 ore Areehatacebh fon Fhbasdakets
K whi oh i. Do . , . . h K

Eiﬁifhgt Sn%fc%ﬁoﬁzgfﬁ@%@#@’?%ﬁ%&%f%%% _%39155?? SIS A e b

Itofgngﬁn' t?er/ Irr[glceeba\e/sgeﬁl ,actgitno:ilogds% %%ﬁé%%ieﬁ%%%ggguﬁgﬂtgﬁﬁ% copi ed

packet] to the_encapsul ati iver nit. 2 . i 8.,.S jn, Fig.
37, this 20 ecr?énalgls%l eirtolnhémgél% gllal(l\?erly &%le;é 52%‘65382'[ g%ﬁeéprg rielges of the

base sfation 22023 Lhecpr hukaaking It Ak essclovhhe AR Al payt T @)

, and sets P address of the base station estination IP

addr ess. Fur gy estit{)kj&{,deéh ﬁéf@é‘ﬁ@ﬁof@@ ¢ife pﬁ&%ﬁét} hghdiMakes

transmtted to 25 the object no e station to other base stations, [the

encapsul ating apgddeld vaey aek&%ﬁéh&%g 2hBUABRketha331 3n8 s3282=
49248 17~23~? h0. "5508 P, EB/IUy FP02- 0043- 00 expresses | P encapsul ation as

the protocol jpueber, 1end §gka tHe Ha@ecakt¥RhHA D62 IdRA inesReeheVSadREgt hs of
the I P header part (a), |IP packet that is transmtted to the

copy to the base station 212 in the packet copy
10 transmissible state (5323), and the base station 212
stores the delivered packet (S$324). Further, the base
station 202 notifies the mobile station 231 of the storage
of the packet addressed to the mobile station 231 (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
limit the number of base stations providing a notification
20 of a new packet to the mobile station 231, to one. This
can be implemented by making the base station with the
maximum time-average receiving 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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Then, the | P packet that is to be transmtted to the object nobile statlon
and the identification informtion are input into the I P data pagbgeloblg-00
| P header part (a) , thus constructing the IP packet is to he transmtted

to 10 the base station. The I P packet thus constructed is sent out to the
network 1. The I P packet thus sent out reaches the base station 2212 in
accordance with the set destination |IP address. zn the base station 2112,

the IP packet that afll %Sgagrﬁbg%d 'Os #}ll%trjct 'Qtﬂetcﬂ dd%%ap&% odrg&&plt

2116. This decapsul proces 'ng in acc nce with

Lr?xgtogtcgir%'ﬂghe pr f% n%g Epgt?ﬁ (gﬁﬁ 5%§‘g%§ﬁ]ocated quEhest
to the outsi %h & et Eﬁg%@ng tgaa?{%?% Hﬂ‘?@tt'aft'eegr fﬁé?ﬂ:a&@ Hbigy) - In

t he case of I's exa protocol expresses |IP

encapsul atl 03 { Fnefpacfet Jttarfym@%dﬁer&%h ﬁ%@%ﬁﬁ&%ﬂm'y the

packet |ength e packet transmtte e ‘base sfation 1s acquired

by ana yzing s%%ttﬂﬁ: @@clketasl emtlpactfeé he EBoBgadgn §§Et5a| Qﬁaffgi fugthest to
the outs ide ( 1 P header part ( a ) in Fig. 7°) 137

101~2~ 424E 1723h Pt'@te i?a%&l'& s%)é('dllek"n 0L (Y (@@%atl@@atim packet

length X2 of the packet transmitted to the object nobile station is

acquired by apalaedgat headengtthtbnt hgi sRCANAnARIRGAdEn PRAA c 4 @Fn 4 he
outside (i . a . , the IP header part (Y~) in Fig. 37 ) ( S504 ) . 5 Then,

in a case whelerdieed oldvdng @Fuald st dhdowS| NeddEvpackedweengtds X1
and X2 thus obtained and the Iength of the IP header part |ocated furthest

to the outsidededfisrdide powed, ratioCasmmondersd ghglidgeferireddcadS is
made in S505), it is judged that there is no identification 10 information,

i . ao , thaiigmdls,a qaoket piaesnstyadlee bire thly ddtkdasearsdrat toadi s
present in Che | P data part of the IP header part (a). (X1) - (length of IP
header | ocat efikdnuré hpdtirkad itthe cfit sade) statXdns .at (#hats doirtthi stwase, the
| P data part of the IP header part (a) is extracted, and the foll ow ng
processi ng i stperfarsed [thre bhise piaakepn &92amnHPbpaekstathan 232tin be
transmtted to the object nobile station (S508),
the present embodiment) (S326), and requests the selected
base station to transmit the packet to the mobile station
15 231 (S327). A specific method of this request can be a
method of sending a request to the base station by sending
a base station number for specifying the base station and
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
selacted base station through an uplink or a method of
notifying the selected base station of the rvrequest
received at a base station not selected, through the
network between the base stations. The reason for it is

25 that an uplink and a downlink exhibit different

instantaneous receiving qualities between the mobile
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e . N EEcT D g
Spe@ﬂ?#%éﬁr@,lpﬂéﬁextracted | P packet that is to be 20 tran§H1¥Wéd fogﬁhe
object nobile station is input into the data link transm ssion control unit
2113, and the data link transm ssion control described in the FP02-0043-00
abovenenti oned enbodi nents is perforned with respect to the input |5 packet
in this data link transm ssion cpntrol unit 2113. 25 On the other hand, in
cases where equation (4) does not hold txue (i. e., in cases where a

j udgenent of NOis 138 102= 4824e 1724r1 NO. 06 N. :~U I Gy

s present, AR R GRCRy CRR6LEE G & o PAFngh | Sapkg maFHIATS "
B
i s R P 1o e O Sl U R
extracted szﬁfwa&eFefﬁéyng1%?61}E¥a%§hi?¥%d9{§i§§e %&ﬁ§ﬁ%qéﬁ%?e

The data || i raHEmeBetaRohfiobhas, RAPRC P RS CHE, indifre 2

enbodinentsiéi rgﬁwnﬁd inthis data link transm ssion control unit 2113
using the 157 hplt [P packet and identification information. Here, the

cases Of o P packet sy Moo duo 610LEANGERANSHEUCINS S | Pl gs. 34

and 37 were respective d as packets trafnlsmtted or delivered to

the base statd Qns . tHQWRHED 020¥n UH & pridie e bhedadasait)bedanlaves €Reit IS
possi bl e to distinguish cases in which packets that are to be transmtted

or delivered JJon@ €SIl MdifSEe S§ 8¢ 0on t Y3 Dt (@320p5€ At ath POSL LRSS ai n
only data link transm-.ss~.on control information, cases in which such

packeis contaife @alse kitBlkibhansemssidt COPtE mdd 11 erartioan2andoan | P
packet that is to be transmtted to the object nobile station, and cases in

whi ch such pagkstsgd 39 twdludr AbE48patRert =ddrddEd Ro ~thé uyobile
FP02-0043-00 contain only an I P packet that is to be transmtted to the

obj ect nobi | estHtEtdR3ACCOHd B@agorcanst thktcahibecanpobhligtpeafneadd on

the basis of the data |ink transm ssion control information and

identificati ofv> £atohewtircotification of subsequent packets under
storage from the base station.

15 The mobile station 231 performs the error detection
process of the received packet ($322). When no error is
detected, the mobile station 231 notifies the base station
202 in the packet copying and transmisgible state of an
acknowledgment of arrival of the packet (S330 and S$331).

20 This notification may be performed directly to the base
station 202 or through the base station 212. When an error
is detected, the mobile station 231 selects a base station
with a maximum instantaneous or time=-average receiving
quality at that point (S332) and notifies the base station

25 of a repeat request for retransmission of the packet

($333) .

o1



A&&&%ﬁﬁﬂ&mtb“ﬂﬁ@ present invention, as described above, t e Base &t &ion
executing the data link transm ssion control conprising the autonatic
repeat request control is changed over to another according to }ﬁ n e b
o~ the nobile station, whereby it becones feasible to suppressF gggéggeg
the transm ssion de~.ay tinme and to increase the throughput fromthat
before. Even if the base station performng the data |link transm ssion
control conprising the automatic repeat request control 15 is changed over

to another, the sequential data l|.ink transm ssion control nformation i s
transferred to a Wing &ha |%ﬁ¥%ﬁﬂ%?é%@ sﬁf%ﬁ%ﬁfb q?ﬂéﬁ@@ﬂs to the

Sﬁﬁﬁgh;gﬁgrfﬁ%#:%n"%?z.%%ia? %92828%%?%?%% FRHIBE tan be
[ . A
packets, WAETEBY | PUBRE IS SEaadt s cord /ecr CGE PRECAAA) Mhes Of

.retransm ssi.on..and i se of trafE| |n thﬁhnetmnr pet en base

stations. MCH& % alt creg}gg%l gtttag: Serform sfibot Sac%e? Fansm$si on even
ur <219 NAIONETc s b0 o4 SR 4D Tlaop MW RENG B B2ty

0043- cco resent inventio

nobi | e sta&ion eX|st Iéqw%&l%QQg at Ort%%'BgéereQSEEFH‘?fE % fg@%éon | evel

on
wher e handover: dal“packets~are transmi roma

plurality Oéhebaﬁscﬁe%t d Sseggeahsc%%srmﬁgtwn%h%r;@!ﬁfefgae@leg\gen the

mobi | e statlon €aves f of égoi hg range
handover (g jﬁ is elimnated while r.ea~,i.za.ng execution of the
handover contr at the base station closest to the nobile station, and

whereby the 10 delaynefoifly RASAT 5@1&@&‘ t'h% b cah WMH 6h2Cad £k d ze nore
efficient data |link transm ssi on. 2U02 414E 17~25~? No, 568 r. 3iilu~

FPOZy 0043- QD WpAL ¢! &@E&VEQ& §et3ran‘§m£iaésith'e“ﬁa&kéﬁ%ﬁﬁé%&@mcﬁ0| met hod

of performng data link transm ssion control conprising autonmatic™ repeat

request cortg alnd qinici@@s,m@épn/sgggptbggqpf adddspasket between a nobile
station and a pluzality of base stations, wherein when during connection

with a first basgisicd iths Spdé€emDDE| gosfatheBdSeAL Y SRIEStbd 9¢ .
connection with a second base station to said first base 10 station, said

Lirst base sdaatid sttioaesf ersaciaéa dnm&n@aﬁaﬁammeceﬂtatmbnsré@ﬁmtl on to
sai d second base station. 2. The data |link transm ssion coritrol method

accordi ng tthlmdakdet wbetkenmsbidef iststtibaseritratitonpddbridionsfens sai d
data link transm ssion control information
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. 193,

every time the base station 202 receives an acknowledgment
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0096 A - G7
to égﬁ%:é%ggnﬁﬁﬁﬁ%e station at a timng identical with or dﬁ*ﬁé?kntpf#6n1a
transfer Limng at which the first base station transfers a packet
addressed to said nobile station, to said second base station. 2Ppg>-db83-00
data link transm ssion control method according to CJ.aim 2., wherein when
said first base station receives a packet addressed to said nobile station
after having transferred the data link transm ssion control infornmat~. on
about said nobile station, or the packet 25 addressed to said noba.le

bace a2 UOBS aiopCkst] BNE " BB e e BB TR S o I B on
he basi f . ' ' d i f
Sai d mobi | 6 S04 PBRC Sara oy P2 SEREER PhE PIOZERERR SHERE MNA packer

to sald second DAsE,SIALi0Rion dk +HPa0313a0i DkiLEANSHERSRENELORIEAL Tt hod

according to n en sal secon ase Ion recelves a

packet addr egagd L0 3aid Pl &S LAL AR Pl dhddyerd RSt ghy af ter

t he request connection w th sai'd second base station from sal d nobile

10 stafion apdastbBsol JRORM komeRl: LBerdabandiilg thapsaiRsi O Gapt ol

~.n,formatio out said nobile station, or the packet addressed to said

mobi l'e stati qp-rgRe 1t %Mﬂéd%ﬂf apesy ssi QHeCBETs"e0|sﬂa'%fi%erzoﬂnJ(jy om sai d

first base station, said secon ase station stores 15 the recei ved packet

in a nenory. fa]ete gl %éf%éﬁ@n%ﬂﬁékogtgeear eheFREROG A didige t O
Claim 2, wherein when said second base station receives a repeat request

for retransmisgiconsotha spRAR]e zltﬁ@ﬂ Sahe withi lag st app 0y whdshas wrdn
received the 20 packet addressed to said nobile station fromsaid first

base stationtpelbasaidt Serand okapecst fbs N newagsrivsl adurmialeigiauest for
transfer of the packet addressed to said nobile station, to said first base

statijgn. 6. Therdalfadr nelsr a6 SSithie eonhtelr Ael Had et aprdiyngné o C ai m
5, wherein when said first base station receives the request for connection

wth the secqmd)based 143packet number corresponding to the arrival

acknowledgment 1is stored (C53). 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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AN e . T o
0 o BLGAAHELHE N0, 55e6 F, 359409 FP02-0043-00 s tationfriofisafd %8
nobi l e station, said first base station transfers only the data |ink

transm ssion control information on said nobile station, and whergigs \Wak-go
said first base station receives the 5 transfer request for transfer of the
packet addressed to said nobile station, fromsaid second base station,

said first base station transfers the packet addressed to said nobile
station, to said second base station. 7. The data link transm ssion control

net hod 10 acc:@i:éif €O%+ én}r%d Wg%g%nggﬁgggh ndl e transferred in units of
o y

packets or in un| cks obtai né rviding each packet. 8. The data

link t e
hase sii???nsié"zn?zﬁ%aﬂa : UGN ELE P, HOPEELING Ml o
i nformation apd, ngﬁgf&f‘ g%fn%nttr WSH tE&0pe’ EB?lrt‘ri:.}Bltl@a tiof al %‘%ﬁe of

the |l ength of "Sa ata transm ssion contr ormati on an

encapsul at ed o hock bt#"%%?&?ﬁ%&"*%ﬁﬁ%%% B P et Rt Thedach

encapsgl at ed packet, transnmts these encapsul ated packets, and judges that
t he encapsul ated packets are constructed containing data |link transm ssion

control informtionddyfases Wiere {hifed 4ROY HONIAOPEEd bYs 28 £RDEFREL I NG

the Il ength of the header of the encapsul ated packet” fromthe | engih of the

encapsul at ed facked] didly ithel patket?Qeededtat8thsBhka 50aB208sF289/ 1 W9
FP0O2- 0043- 00 recorded |n the header of the transmtted encapsul ated packet

i5 not equal Arptiie Hiengtis of Thhe bkaﬁgmet wed1pBekgksthabedsbegsqr §g8d in
t he header of the transmtted packet . A data lank transni ssion control

met hod of 5 paid sashg satmigl nkotransm ssion control conprising automatic
repeat request control for transm ssion/reception of a packet between a
nobi | o station and NamEly aldd whdwibaie Biqli20s, thbebesd acaasenseagi on

performng the data link 10 transm ssion control transmts to said nobile
station, contadds basmisjad imumbedentio &i patiket cbhmdnwafron the ndewbrki cation
of the base station perLorm ng the data link transm ssion control, instead
of data link I, aks sSioCROorodel oirnfthendtikenfoanthébenher edateéhbionbil e
station identifies the base station performng said data |ink transm ssion
control, basedf divesaietecord plackase ast dheomobildat statavhontheafer iheron.
stores the packet, and makes a copy of the packet including
15 the number (8321 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 deletion 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 timer for counting the

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

the packet at the base station 212 as a trigger (5324X).
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10. 4iEF 48448 118 t r ansni ssi on control method 20 according 10 2P i nf-e ¥’
wherein said base station encapsul ates said data |ink transm ssion control
information and packets that are transmitted, records the total g?bEEOQEB—OO
the length of said data |link transm ssion control information and the

| ength of the packet that is 25 transmti~ed, expressing the length of the
encapsul at ed packet obtai ned by encapsul ation, in the header of each 145
~UUl ~ 4H248 | i ~?li~ ~~u, 7505 F~. ~~iil U~ rPQ2-004~-00 encapsul at ed packet,

LQ?EZ{T e ORI %ﬁ'ei%%?s?%?%ﬁ%é@d PRI Eﬁés{:%ﬁi vl led h
t t
of the header 31 CEnEPEnghREtAe B4 PARVBECREE s e paB o oohe pib I 1 €10

encapsul at ed el that | orded in the header of the transmtted
encapsul at ed s%%ccéég’t% i%ﬁno{ﬁeiq%g)l “to the length of the transmtted packet

that 1s recorded | BrbhRoReadRle of; bR 31 ANIddad PREKE! st dit-wit AroD! | €
com’r_unl cation sysf[em conprising a nobi | e _St f[lon an a_ prura !ty or. _base
stati (%S and Cqmﬂmlﬁdtmepsme%@e} NANSH Pk OBLY8ECRI A n - d U J&t i on

t hrou a packet, wherein sald nobile station conprises: 15 nobile station

transm ssi on ;conisraly pBaRs £0ri Melf Al ik ¥ bRk i br 85 3HIES bk sat r ol
conprising autonatic repeat rEquest control for transm ssion/reception of a
packet to or frQ/giSaidh bageostiald OpachBe 2PPPIHEChhan trAWiesssiEpas for
i ssuing a request for connection with a base 'station as a comruni cati ng
station; whergiAt5acds sabdcbapedsaplovdy) wmféﬁfSthea&%mbb&t i pase
transm ssion control neans for performng data link transm ssion control
conpri sing 2% iy peokeRealy tRIURSE i E0FE £ Dbn foF atfiawn P ORLIEEEPt i ONn
oL a packet to or fromsaid nobile 146 U i2~ 424d Il ~bn NNJ. ~~5n r.
3d~; W FPO2- a@A3-100 statiens cd beandkmdrdddgteeans . f or ThianPetsmeyg dat a
link transm ssion control information to a second base station, 5 wherein
when sai d baskeadiddlen denuyd $hiconotafticalt imeads pecfbymedaf remuese for
connection wth a second base station fromsaid nobile station, said base
station transnsssi shatbonhxotitteahbenmicosimgam. Himrapykergei . e cpiteang
transfer the data link transm ssion control information 10 to said second
base station.quEditkhe nolinl etbdsnuciesati obhsyseshraccpeueng for Cl@hen 11,
wherein said transferring neans al so transfers a packet addressed to said
mobi | e stati owtitficdiciaecond Bage redadesh, andd 8 esherdnce aicanbaee
station transm ssion control nmeans makes said transferring nmeans transfer
sai d Idat a | i serazg®sIRdsi on control information to said second base station
at atimng identical with or different froma transfer timng at which
said transferring #e¥eyen ffadsfénsncleofathet 1RBBFESEBBCEOIS AR Robil e
station, to said second base station. 13. The npbile comunication system
according to i at¥n adsoyResEiRLendP SMRL PEsEUCHaRi Jif tPthsThasi 8HCRont r ol
nmeans receives a packet addressed to, said rml%iéll e 25 station afier having
made said tr RAFRSY i FRCFERMRI t PARST &Fathend ARy RAST Sl ¥%i bh ERGt r ol

information | 47
packet copying and transmissible state, or the base

20 station in the packet copy transmissible state) notifies
the mobile station 231, as indicated at S325b and S325a

in Fig. 18.
Receiving the notification, the mobile station 231
selects a base station with a maximum instantaneous
25 received power or instantaneous received power to

interference power ratio among the signals of broadcast
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station, or the packet addressed to said nobile station and the data |ink
transm ssion control information to the second base station on thkegbaghgznhg
the request for connection with the second base station from5 salg nobi ['e
station, said base station transm ssion control neans nekes said
transferring nmeans transfer the received packet to said second base

station. 14. The nobile comruna. cation system according to Caim7.2,

wh in wh Al b i . ot i t

uher ein then SSLARSC GO0 LpnSTRIGY 10 SO0l O JRES LefeLug: o
the request fulcqnReel oW b csakd basg st alhon: Leoghsale fROiLS.gtation
and a tinme of receptlon (0] the 3ata Fln Fr Nnsm SSi on contro I ntformati on

about sai d M) & BePNand pLlE 18aR36KCH 300G 14 saldh MRpIde

station and the I'nk transm ssion control 1 nformatio ase
station pfev'%é%é') Laneahpd Mﬁﬁ% h&i@?&ﬂezsgi a4 Ofle s SR FedSt SESL! ON
transm ssion control neans stores the recelived packet in a nenory. 20 15.

The mobi | e conpyyd cadd Mh systela l%?@}Eé*& NEb 110 & 2 1 dded WISELT S WPEY, Sai d

base station transm ssion control® neans recelives a repeat request for

retransm ssi ofs 9713, PRCKSIc{riE R BME JOBhES FEGhe oD v Yaa Metnésgcei ved
t he packet addressed to sald nob~.J.e 25 station fromthe previously

connect ed basgsr HRfddyt MR} +hAbd A% a%HdN BY EEARSAGSSI BEsE 08t Ol oREANS
transmits a 148 1062 4e48 17~29~1 NO, 5566° P, 4u/lu9 FP02-0043-00

transfer requegstbdOrokl SpsEeryohgt fite PRGCEtaddbaSSRE d pashied ARNBete
station, to said previously connected base station. 15. The nobile

comuni cat i omgistiedd ageording to 5 Caim 15, wherein when said base
station transm ssion control nmeans receives the request for connection with
the sigrond base st @drorcHe anetsiiod oBbthe skatieph, a0 d Hasessiwle oto
transm ssion control neans makes said transferring nmeans transrer only the
data link 10 dnpEne $shethednbEokendiagnahieonreauessti dimddt by stat tba, and
wherei n when said base station transm ssion control nmeans receives the
transfer requesitedtord thansfetabiohhthpaukat aaddipdsised am a3 anettinodi ¢ &
station, fromsaid second base station, said base station transm ssion
control 15 newmtsifwkes shied sedrsted i bgseeatatiemsicdi the poegeest
addressed to said nobile station, to Said Second base station. 17. The
nmobi | e conmmuniecgiwd sgst embrser gtagico aclt nselechpds eithrigh the
transferring nmeans transfers 20 packets in units of packets or in units of

bl ocKEb obt ai meFUBLr HibaterR ddeh hafkditations. The reason for it is

that an uplink and a downlink exhibit different

instantaneous receiving qualities between the mobile

station and each base station and that while the maximum

receiving quality is yielded through the downlink between

20 the selected base station and the mobile station, the

maximum receiving quality can be yielded through the

uplink between another base station and the mobile
station.

Ehen the base station receiving the request (the

25 base station 202 herein) transmits the packet to the

mobile station 231 (8328). AL this time, the base station
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18. HHéE 46098 & TRY Auni cat i on system according to claim 11, Wetdi'n Laid!
transmtting nmeans conpri se encapsul ati ng neans fir encapsul ati ng said data
J.ink 25 transm ssion contxol information and the packets that arggg2-0043-00
transmtted, encapsul ated packet transmtting neans for 149 | uu~~ 4H-4
i1~3u~ Nu. ;god ~. 4lilu FP02-0043-00 recording the total value of the

| ength of said data link transm ssion control information and the | ength of
each packet that is transmtted, which expresses the length of the

cach encapeul S08dThe gt EY BRE AL DYSEAEFRALSY OF: Rl BLhRELERBECT O
constructi Onc%\b’nc?%Pgno@eagfaaél{%ﬁ(jatm%éé@& .ttohf-eh%n@eeﬁq:eageqteeﬁkgéi .are

constructed al ni ng d ransm ssi on control nrormation I n cases

uhere the 10 1engt hnabtaiiad RY-34RH 25110 idnd dl Brob-! Bechepdeh, of the

encapsul at ed packe rom-t ng encaps packet tha
recorded in t elp Fﬁ;@ 1 nps'asozs%l at et pheS N equal
to the | engt _% (h%%ge] %%%%%nr}%éeé pa%nlée%%gt I's re'c_o?g)eegﬁ?% %ﬁggﬁegéer 15
of thestransmiisd: 0acldle ndBi1e s fROLLE 2OTHURL ¢3LLOM S YSRILEQIRERS NG 2
nmobi l e station and a plurality of base stations and configured to perform

transm ssion/seseptione 0babRELT BB PRyt BLAUEPARsRECKED] e 2@t WRET BiENzRaCh
sai d base station conprises: base stafion transm ssion control neans for

perforning dagahblikel§RBER §81 OPr £OM TP HURE S (@WOMBhGCsEEREat
request control for transm ssion/reception of a packet to or fromsaid

nmobi | e 25 st ath Py, nedri£ansBht b PObBEPEEFhehell dngREtivNBot @hsabdsaDbi | e
150 ~QUl= 4249 | 7~jo~1 Nu. ~~od e, 42; 1u9
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
($333).

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 (5333, S334,
and S$335).

In the example of Fig. 20, when a timeout occurs at

20 the deletion timer started at S322X, the base station 202
deletes the stored packet corresponding to the timer
(S336X and $337). The base station 212 also deletes the
stored packet corresponding to the timer when a timeout
occurs at the deletion timer started at $324X (S336Y and

25 5338).

Since the processing of Fig. 20 as described above
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f -“-f\,- h 4 .'“ - . - I*,I/\v
r poll8454H88 4184lZon, control base station identification infoiiatidn ar
identification of the base station performng the data |ink transm ssion
control, instead of data |ink transm ssion control infornmation; %1%25_

. . . . . 0043-00
wherein said nobile station conprises: nobile station transm ssion contro
means for identifying the base station performng said data |ink
transm ssion control, based on said control base station identification
i nformation, and perform' ng data link 10 transm ssion control conprising

automat i ¢ eRagsideguastc SR ob:l90 LE AN A PrLecapt s%eofmapfgcket to
se S

or fromsaid ation; and connéctron reguest neans for 1Ssuln

request for cogneqti ggn\g&g}&giﬁ(ﬁ%ﬁ%‘ 00 acsheatf‘grﬁ:ﬁ@' '%Stt'h%?nérc@&?n

20. The nobi I e com‘rum catl stem according to € erel n sai d

transmi tting gwap rgfsfee%am&rﬁé il RS G1eRgRRRLLaELDO: fal o

control base statlon e |cat|on I nformati on an et t hat

transmtted, f@lc%@f eatn%q: i d&I{ ansn&*ﬁ%ag tHRans &kab Vﬁent %glrtdao@g t he

total value o ngt h o contro se station | catron

information and ihe1 lenghh Ofcitdie rRackehe a1 stERASH (4 96h 1‘9411:"

expresses the length of the encapsul ated packet that is o tal ned

encapsul ati omqy .- s thst hS@QQPeOBe%@%@ag@Ca%@ atelk Packed 1yme e&ﬂ be

transmtting these encapsul ai ed packets, and construction judglng neans

that judge thairther Febuced)2rhdeddnddaBlvdl N or 2BROde1 e 43%MUbiner

FP02- Q043- 00 encapsud. ated packets are constructed contai ning control base

station a.dentrd fiigat20nd AEOLMNBHI ) biels £83@Sa WieiE cbhelieaslly shbayped by
subtracting the length of the header of the encapsul ated packet fromthe

length of thed senreapsuifathd pasket td@ledts AaCeedednishildid Jeadetnhaf the
transmtted encapsul ated packet is not equal to the length of the

transndtted peckedtihat is recorded in the header of the transmtted
packet. 21. A data link transm ssion control apparatus 10 nounted on a base
station for performimg. derarsld §,sithe peesphtoambbdinkatmdéseribbdotig a
packet t~ or froma nobile station, conprising: transferring nmeans for
transferri ng dases SEC @k losee sttt i oon thamsthi nkihg anseisackatcoRigol

i nformati on about 15 data link transm ssion control conprising automatic
repeat requeslt8 camdr 8Hgf.or2@)ransat sdtorisr eclein i passibiepsokeamplan dase
station transm ssion control means for, when receiving a request for
connect i on wiadnfiguratben wasken thathapefsbattond2@oband thatbase naki ng

said
15 station 212 Dboth 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 unique number to the
packet coming from the network 1, adds the CRC code or the
like for the error detection of the received packet at the
mobilé_étation, thereafter stores the packet, and makes
25 a copy of the packet including the number (S341 and $342

in Fig. 21). Then the base station 202 delivers the packet
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traﬁ%@gryW4é H@&Hﬁ transfer said data |ink transm ssion con@?&PD%nf%rhﬁ{ion
to said second base station. 22. The data link transm ssion control
apparatus according to Claim2l, wherein said transferring neanSF§§2Qb§QB—OO
transf, exs a packet addressed to said nobile station, to the second base
station, and 152 ~Ul~2~ 4e48 1 i ~3ln NC. 556 r. 4411 u' ~ FP02-0043-00
wherein said base station transm ssion control neans nmakes said

transferring nmeans transfer said data |link transm ssion control information

to said secoQ%ngsgos&ELEonbggaa ;£%%$gniq§y§ic§£ vﬁﬁglgﬁiéﬁgéﬁggg%%fron1a

5 transfer ti at I'ch sard transtérring neans tran ket

addr essed 10 Sab Ok S18ELED. (343910 S800RE DAL S 2bbPDon23  The data

link transm ssion control apparatus according to aim?2 erei n when

sai d base St%%%Q%leH€7§E¥§G¥¥éH‘ é@l(gyggf‘receives a packet addressed
after having r

to said nobile station made sald ansferring neans transfer

the data Iink trangg&§§i%%dgngfoiggnggggagﬂgkfggng%gaéganHéeﬁ tion,

or the packet addressed to said nobile station and t at a nk 1

transm ssi ons¢aRtsel 2115l QIR tad heiacond Nassh YA e ddig-dasi s of
the request for connection wth the second base station fromsaid nobile

station, saidshane $taLbQNpdERAEMSHON, CAH kol HBBNTNBKEEiSAI Os in
transferring neans transfer the received packet ro said 20 second base

station. 24, of Bac@tata rbicek vialbaRs EtSHON tHRNIHGH i BRRN i R glidih t 0
Claim 22, wherein when said base station transni ssion control neans

recei ves a paekehigtdesTedn €ashisif mpli basst atdoloReiorandathé Pase

i medi ately after the 25 request for connection with the base station

equi pped wit Btagiidndadi® | t PknénbbsNthel Gty rpdcR@patat the fmoynisai d 153
10 station (5346).

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,
a second method of combining the received packets weighted
by received powers or received power to interference power

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

25 transmissible state (5348 and S349).

Receiving the arrival acknowledgment, the base
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| wul 4B BB NG ;566 P. 4; 11U9 x102-0043-00 nob-. | e statPortand’a ftme
of reception of the data link transm ssion control information about said
nobil e station, or the packet addressed to said nobile station arﬁg 5h% ngt%
. . ! . . . FPO2-0043-00
link transm ssion control information fromb5 a base station previously
connected with the nobile station, said base station transm ssion control
nmeans stores the received packet in a nenory. 25. The data |ink

transm ssion control apparatus according to C aim 22, wherein when said

b [ 0 .t 1,SSI I ' f

ot ansm sei GHUL S DRZARE LT FEmIe BEABA B GERE I LR AL E o BB ved
th ket addr. dt [ bi_ | [ th [ ted
base stati on JHOCCAMIART Sk PBR 57 AnEm SRS Lo SABaACL: 108 t ¢ a
15 t f t f t f f . th t add d_ t id_ nobi l
tation. Lo SHHPIS] G ) DS al Bike 2otat fn 38, RAGHRR TPRK

Lransmt 551 0N SO Lol s 2APAL AL 6P 0% L8 3 1 25, Mhepeln uhen, sai d

base station ransm ssion control means réeceives _ :
LG 813t500at

connecd i on Wil 4 165 SPGAN0 0ASE SLALIAN 1ATLSakdsagh ggi d base
station transm ss~. on” control néans nakes sal transterring neans r ansf er

only the datald nkeLEagsHasan S99y AledHARIPtEON L SpLh RBIE ot all on,

25 and wherei n when sal d“base sta n transm ssi on cont nMeans recei ves

the transfer (et T (L BBSLeb18 thBniPlrne! &bt kidatdonlat Fa55 . i ~0b

~. 4ai |l uy FP02-0043-00 packe ressed to saird nobile station, fromsaid

second base sitfkh@NsySakfl HASEoys aAlHOR AJTARTHA ISH Y GMHY uHFiﬂBStl'i@kes
said transferring nmeans transfer the packet addressed to said nmbbile

station, to sainhisesPnshdaseir Bigtipy. 27. The data link transm ssion
control apparatus according to Claim22, wherein said transferring neans

transfers packets iwhetbhSefoPakdlet odtdd1ating$ 58 An Riheckshebtwined by
di vi di ng each packet.
the mobile station sends a repeat request for
retransmission of the packet to either the base station
202 or the base station 212 (S350). 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, ¥
2 =1, -;nd ¥.,= 1, the basc station 202 similarly delivers
25 a copy of a packet arriving at the base station 202 to the

base station 212 and the base station 222.
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I ey~ f st Ay ~ s . -
10 Zépﬂﬁﬁgﬂﬁa{g&F?nk transm ssi on control apparatus accordiHb‘%B’clgi&W?l
wherein said transmtting nmeans conpri se encapsul ati ng neans for

encapsul ating said data link transm ssion control information ang Qe004
packets that are transmtted, encapsul ated packet transmtting 15 neans
recording the total value of the Iength of said data |ink transm ssion
control information and the I ength of each packet that is transmtted,

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

P o o™ e T hteoalzi][er‘%f)ndg gggggfggégggbconii& l%%tatj?oq“ o thRans

transmtting t hese elcaps i"on ] udgi hg

that ] udge thal.d Ug-2NeaRsL AL RARKTLSALE: 6O %Eqﬁ%rﬁldeﬁggtfa%@ Lhgs dat a

link transni s&on Contro ormatron~In cases ere i ned by

subtracting th@ %;gggr % tggoﬁe?d?ﬁrgglgfggy%e |r1t§¥é%1£?$%gt gronrthe

| engt h of t he’ encapsu c 'S record er of the 155
| U2~ ~g~ 4a 1{}E§ 559§BF 4i il Wy FP0O2-00~! 3-00 transmtted
encapsul at ed pac S H%t equal to the length of the transmtted packet

that is recordggg 6%&@@1 eagder . ngggﬁte%ansnltted packet. 29. A data link

transnrssron contr appar at us nmount on a base station for performng

Lransmi ssi on/ r ecepliya Qbrlt M Of SiJA dN5BUGNA R RALRI nbB19E LEQELE, TODI e

station, conpri si ng: base station transm ssion control neans for perfor m ng

data |ink transwLssiion OBLEREs OB 'tﬁ'e”ﬂfé?eﬁé‘ﬁ@ﬂ@hh& E@Rqathéfﬂﬂﬁﬁt
control for transm ssion/reception of a packet to or from said nobi

station; and éﬁaﬁf‘éfﬂi FﬂH’éQ E{fqas B@&d&h@nglﬁfﬁt@ Begdt ehsahéb DB §€ati8hi on,
control base station identiTication information 15 for identification of

the base statizn meefifedtd fet besdadtat i i @ReNpaaken tomiselissipséead of
data link transm ssion control infornmation. 30. The data |link transm ssion

Contrpj appargtdise 3¢&Qr fl A Ha@ £ 8aE1 8.0 MBS i1 $3irhitd anerdhtipgoneans 20
conprise encapsul ating neans for encapsulating the control base station

identificatiomtdf eheatpookend dopsy iprckehdt hatansni s sitshe t tsédteengagsul at ed
packet transmtting neans for .recording the total value of the |ength of
the control haseissasite bédert statabnoin 2the nfdlreattiade ,andwl yehéeihggh of
the packet that is transmtted, which expresses the |length of the 156
~Uu~~ 4d46 1Zumédito-¥hb=-1, téohakly PEAn8A43000irhe aysubatdetpacket that
is obtained by encapsulation, in the header of each encapsul ated packet,
and transmttirapsmissible 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 Egq (1)
holding state into the Eg (2) holding state, the mobile
station 231 sends a request for a transition into the

25 packet copying and transmissible state to the base station

202 and notifies the base station 202 of a base station
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t he encapsul ated packets are 5 constructed containing control base station
identification information in cases where the | ength obtai ned by P02-0043-00
subtracting the I ength of the header of the encapsul ated packet Fronlt e

| engt h of the encapsul ated packet that is recorded in the header of the
transmtted 10 encapsul ated packet is not equal to the Iength of the
transmtted packet that is recorded in the header of the transmtted

packet. 31. A data link transim ssi cqntrol thod of  performng. data |ink
t ransni ssi on %ﬁ}errolé%rﬁﬁ??i‘{%‘ﬂ%% b qurt%feoarf %‘)]E%qdé%"ff%orph?‘?b?gf or
transm ssion/reception of a packet  betwee nobi |.e station and a plurality
of base st at it¥ae éﬁﬁ a Ei?§§65a38g§§§ﬁgoﬁns difes “Md makes a copy of

baen addod (o packBECRITAc AP 0 Cat B HBbHoE- SEAE: BASSuR AR 7 o
car a second Haaets G KA St RR1E & I R B A Tl
5306 401 1 U3 BOE TG4 8088 TEFrBasa Al ek e I aen { TYE5i 1 Tobl o
el vor ed pachot G0y S BRAu T )4 i A L P G AP e °5 ¢

perform ng dafia hi;RkpLE ARSTESENPN LARIIO! 1 FAMDIHS HAG IR QBRI €07 ERLaL
request contro or ?ransn155|on/recept|on of a packet betweén a nobile
station and gfldikRlitli%r0b19238386RL1 Offfen the base stakion 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 (S365). The base
station 212 stores the packet copy delivered (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 station 202 and the

20 packet copy is 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 trangltion 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 ¥; = 0 and only the

103



BN i 1A 00 cee -
mher@w%qéﬂfﬁképﬂﬁﬁse station adds to a packet 10 addressed Wg'gﬁﬁd froblilll e
station, identification information for specifying said packet, wherein
said first base station stores the packet acconpani ed by said FP02-0043-00
identification information, and makes a copy of said packet, 15 wherein

said First base station delivers said packet copy to a second base station
wherein said second base station stores said de~.ivered packet copy, and
wherein one or nore base stations conprising said 20 first base station

dent 1 11 cat i GIPS HEGARIEPOS U1° BAFTRcrT oLt od JHLRBr CBAY S 24® Thethat o
Stati ons por UAE 38 HBPot FRES<H F pabhel o A TRE DRGSS 6F ShLPctaFof o
el ot i ng. sai dUpGERD: 261 ERBSLBSF St 50 fHA 1) PR in A oF SBRcbAPRont | ool
ot i 11 cat 1 on S1= FIRR (408 PoRSY APERRRS anct ore0smerybtl SEERERER° O v

del et ed. del gj i ! be packehoCoregspADG Nl i (33t e CobkaNng

i nfornmation. Irnk™transm ;’ssi.on control ne according to

[ nf or Rt i on. "4 TR SSi*"on “Cat POl et Hod g t
Stati on of 'S HR S Han IR RATF oI ok L LB TSPty T Re TS EERL (o

be del eted syfhdidonAare tatanoplors e 9618 cedbLnakionyoh, two of

nore nethods selected trroma first nethod of 15 providing a no ation of
the identificpidomgnfpsmedipn every tinme a packet is deleted, a second
met hod of providing a notification of identification information of a

packet del eted | astrHeh S qHedgt QLM Ned tpdRi ARG 1A ¢ N kB d@dp8f owlpon
del etion of a speciFi.c 20 packet determ ned based on a predctcrm n~d rule,

provigdng a npttH ikatdah&d tdenly.f bgadh athd skt idh @¢hatakldeppsket . 35.
The data |.i.nk transm ssion control nethod according to Caim 31, wherein

when said firstabase 222 skatnObaRCSLYeS ol FLHUES tHd @an3iid idBbE Femst ati on
that a nEw base station should be designated as a 159
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 Eq (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 ¥; =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
packegg addressed to thc 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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o N s A T T
1UOZOMQ?$H4ﬂ~U§é%i Nu. ~~~~ ". FP02-0043-00 packet-delivereﬁugégé s%aﬂ?%n,
said first base station nmakes a copy of the packet acconpani ed by said
identification information under storage at said first base statypen.-0844-80
delivers the packet copy to said new base station. 36. The data F K

transm ssion control nethod according to Claim 31, wherein when said second
base station receives a request fromsaid nobile stat.i.on that the second
base station should be excluded from 10 packet - deIivered base stations, t he

second base sfabhap delgfas,d heia %kgtcaEQB)ﬁ gadsg 0 g

station under storage at the secon ase station. . The ata

{ransm ssi on onigioli JIPURRY A0S Lhd D %sf@gt%'ﬂg\ﬂggmzsﬁ& first

base 15 station, sal second ase Stata, on sal ase stations

receive and ?t&rl%l%QWtbﬁ@rMﬁ 02 B2 & TR | Byt &t 1 O, tﬁ@'ﬁa?@se

stations send a notification of storage of the packet to said nobil

station, wher&it i@ %ars%CE\?&tS?BnOioéP@conﬂEkE'E}?é Q3 i 201 ABBI fll?e station
sel ects one base station out of the base stations having provided the

notifigati on Antkd s THan shilsRAUSd StQitd r apagl ek oen of eibsd Paeketwipl saa. d
base station, and wherein the base station receiving the request 25

transmts thedamrialr @@scﬂf@e@%@shmﬂﬁgt £RBS MbembeNme@Rbdel method 160
UUU 2~ 4A 48 173 5~1 NC. 5506 F, ~2;~109 FP02- OO@®3-00 according to Claim

37, wherein when saiedeofivfigly Rise BéBifoBatsohy sREeOBE sRas Siiadd opw20or both
of said base stations receive the transm ssion request fromthe nobile

station whil eesidy iang eyt Adr Yo dirFreciicion adttesidesl i1 S sitd te nbbi | e
station, ss.id base stations transmt the packets to the nobile station and
notify ehe nuihd dasteatstartiein AW a3 D3) tdred makes id vt xdn patcket sieidelr essed
to the nobile station. 39. The data |ink transm ssion control nethod 10
accorldl ng t o tHaipaXet wheresmi shelnl sastatrebi(E874t at i on changes a base
station desired to transmt a packet addressed to said nobile station
itself, said nobil &hethbtsentedtidn é3 2amies gi hadnbhtiontiatiotheeidle t he
change of discontinuation of 15 subsequent transm ssion and sends to a new
base station sifater amd deaidages shecqpashetf ostoredsifddbon ofThe pgorket
addressed to said nobile station itself and identification information of
the first packeétishm 2023 slend mad ry ferm Qo 40P ey deperdthknteEngni ssi on
control nethod according to Claim 31, wherein said nobile station
packet arriving thereafter and does not perform the
15 delivery of the copy thereof to another base station,
either.
(6) Description of Event C
The event C is defined so that at the mobile station
a transition occurs from the Eq (2) holding state to the
20 Eg (1) holding state to yield Wy = 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
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A f = i ) 7 - n
meastidE @ﬁé@ﬂ&ﬁ%@ qualities of signals transnitted froma ptlubailityP. of 09
base stations, wherein said nobile station selects a first base 25 station
desired to transmt a packet addressed to said nobile station itgﬁ%& -85855%,
on the receiving qualities 161 20u2 ~~24E 17~3e~ Nu. 5568 F. ~7~ u%
FP02-0043-00 for the respective base stations, and wherein said nobile
station sends a request for transma.ssion of the packet addressed to said
nobile station itself, to the first base station thus selected. 5 41. The
data link trapsghgsk9BnCOREHOkHIE |10 30 im31l, wherein said
nobi |l e station measur eg recei angtp%ua e;:‘l:tcicéei;aqlo sélsgl'nbaqé;1 %m?%ﬁ‘n%m tted froma
plurality of base stRti @pgntWeeLsi ' j [ .ect.s.a,first
base 10 station desired tontransn#p gﬂég?ﬂ%¥i%ﬁ%?%ggeggfggggFg %S&Phé
station itselfithasefePentod 69g Vindoduahlty - [ bue base
stata.ons, wherein said mobile js?_ati ononotﬂlﬂfi%%é?[f?gﬁ%éﬁgiﬁaﬁg%%%skégiepn t hus
selected, of &Petiefeiod AG Qﬂéluéé@%.tfa%riotr{‘ﬁaﬁnpe&%‘%tfa‘{fsiQ?i%gx $h a3k ons.
wherein, based on the receiving qualities for sard respective basée

stati ops, saithéipstkdasopiaid %@%ﬁﬂgﬁ%fﬁ%%@fﬁb £ tpehep hase

stations whether a packet to be delivered fromthe first base station is to

20 be transmiéteretansaiit Batd statabhoni2ans e S3atdohl hiskiRgse
station provides instructions of transm ssion operation based on t resul t

of the deternthatioansioisherpbiethOaseckbal £8PF takshSsdBha LEalk
transm ssion control nethod 25 accorg?ng to Cfg?n131, mhe?ein mheﬁ said
mobi | e stati admteceheesatdedt teghspaekebs of s@mteespecti ve base stations.
162

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 S382 in Fig. 24).
Receiving the notification, the base station 202
sends a request for the transition into the packet
transmissible state to the base station 212. Since the
base station for adding the 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 exp;Essly'descrlbed.in.the first embodiment. Since the
25 base station 212 also stores packets at the time of

occurrence of this event, 1t is also feasible to employ

106



2u~2 UV a 48708718 pa~~ 5568 F. ~4~~1U9 FPO2-0d43-00 said HoBPPE stadibn
performs diversity reception of the packets. 43. The data |ink transm ssion
control nethod according to Claim31, wherein said nobile statioPP§2_0 43-00
measures receiving qualities of signals transmtted froma plurality OP

base stations, and wherein, based on the receiving qualities for the
respective base stations, said nobile station or each base station sends a
request for a transition of a 10 conmunication state to a base station
desired to Kk r it .t he.co [ i on Ledn a er
conmuni cat i g% ?%@954%§Tﬁgﬁﬁéﬁ$nfggt mgm%%égns?g%tlr SI ?rgtzhor%w

accor di ng tO_tga\%iﬁlﬁﬂcih‘{?thig\@gsmiyna%?ﬂﬁf&?éﬁ@'ﬂa%toﬂei%%ﬁstﬂésé%wéé&ﬁ a

first state in ackét transm ssion/reception is carried out to or

fromthe mobie Haltan: wasecopgksbate (gedh)ch athaskebaddrenangyto said

20 nobile station Is provided wth entification information for

speci fying sgied ppackets AN s ¥dHeh; § hea Packet ogeconpani ed by the
identification informata.on can be transmtted to the nobile station; a

thi.rgd state in weheh Ehpackes MK RHFSbA 0reaisd tionhhts shatidlei s
provided with identification information for specifying said packet, a copy

is made 163 stdEe-gnd4ddBeldsdirel shoredbplcket SE 86P) FPAZ=0088e Kude om t he

packet acconpani ed by the identification information, the packet copy is

del i vered, ardatthenpackeinagconad edate rheeiivest bfpfekéOaddiss@ii on can
be transmtted; and 5 a fourth state in which the packet copy is received

froma base %ioatirmn e ki&@gstatsand 231,r ditstpéerantdsi nhehicohtined pasket
copy can be transmitted to the nobile station. 45. The data |ink
transm ssi on teanisfelr melchedcke tateotdienhake stattvil2lBhasein L&) dadirst
base station encapsul ates said identification information and the packets
t haClar e del deeredbeadecin dshiehefdioéadingl secdfionhe" [2Zngbperhtiand of
identification information and the I ength of the delivered packet, which
expresses t hamobddgt Istaft itdre difd v sst &t eanpatkeidbbt aktatd.By
encapsul ation, in the header of each encapsul ated packet, and delivers
t hese encapsul at edOpatketsthandandy chsebawkesbathen|2hg)ttrasis i sus by
subtracting the I ength of the header of the
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 W; = 1 heretofore) to
make a transition into the packet copy transmissible state
25 and also requests the base station in the idle state, newly

having turned into W; = 1, to make a transition into the
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encaﬁgaTéﬁéw ﬁQ@Q@t fromthe length of the encapsul ated 20 &ac¥@€ tﬁaﬂlﬂs
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 heade@p@b_mmq3 -00
del i vered packet, judges that the encapsul ated packets are consl.rucCed
containing identification information. 25 46. Anobile comunication .,ystem
conprising a nobi.J.e station and a plurality of base stations and
configured 164  ~0~~2~ 4248 17~38~? NG 55b8 P. 5G 109 FP02-0043-00 to

perforn1tran%m Eﬂ%éﬁigﬁ%rgﬁdo{rhﬁgﬁiggabgg g@ggggh a packet and perform

data link transm ssio r|5|ng automati c repeat request control,

wh h d
erei n each sai . enh?‘f t o QQYPr nge%fﬂ%ﬂl’l%r r@@é’@r{]e pg@gi&g a copy

of packet in which cation |n tion specifying t et has

been added t A4 d S ﬂﬂ%? iz\e ns
f _o.r, dellvgflng&?ﬁ% paéﬁi?ﬁbg%g t%5§% é‘%§§£§¥?§¥ggh %18h§?%€?%g means

for stori ng tdie PPagk el ACoQMaARLRE BYatabf haenid fiHatranshRiehMBERN at
sai d base station of zts own or a packet delivered from anot her base

stati gn; and dHeanpHckeithot PRRERI §91bl eanstdtd | Rgtbhecpackaickbt aggpypani ed
by said identification information or said delivered packet to said nobile

station. 47. thamdmniss DODEUNtLed 101 D SAsRORREtIIond 22 2RI tReSHaséon and
a plurality of base stations and configured to perform

transm ssi on/steceidn makiing therimdnoht 1 b dign 20eai be tfatandnper £l m dat a
link transm ssion control conprising automatic repeat request control,
wher ei n each peackeat basey i@t andntcanpmisseblei geéatiefi cati on i nformati on
addi ng nmeans for adding to a packet addressed to said nobile station,

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

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

15 transition into the packet copying and transmissible
state (S$391 and $39%2 in Fig. 25).

Recelving 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
acknowfédgment of arrival) and the latest unique number

25 to be added to the packet (53893), as expressly described

in the first embodiment. This is because the base station
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25 bkt #H44BakTHH i nf or mation for specifying said packet; cBpyPhl nBadslfor
maki ng a copy of said packet 1, 65 20L~2~ 424a 1738i; NO, 5566 F. 57i 109
FP02- 0043- 00 acconpani ed by said identification informata.on: dekbysLphhg3-00
means for delivering the packet copy to another base station; storing neans
for storing the packet acconpanied by 5 said identification information at
said base station of its own or a packet delivered from anot her base
station; and transmtting nmeans for transmtting the packet acconpani ed by

sai d. i dent | 1ot hope L Qimaidion o +38h 10 dald KeLed prokstc stk mobi | e

station. 48. e conmuni cation system accor "~ wherein

sai d base Stgff'b;!/ﬂggpé&%% GQHPLLSEN: ¢ efﬁ%iﬂ%gﬁ%{; F%E’ioﬂ?' Sl 3 d

packet store stori ng neans. 5 € conmuni cati on system

according ¢ opQenaridln hs' £hResaL d-pRRELEL BT B S UGS CRLPTY,

del et ed packet no i ng neans notrfyrng ano t he

identificatigga%% QraBL{1Qn aggﬂ(§§§g*et to be del eted, by either one

met hod or a ination of two or nore nethods selected froma f~.rst

met hog of, every tEHESH%%né%%&%t@%&%?%@es‘@c'Eﬁta’d%%’éé"éﬁﬁﬂ;%(rgt a

notification of the identification a, nfornmati on of the ete

second net hog10f piENEdiNg+RaRQL IR LAl § QRO dephiikiet: aLb9Pi LT At i on of
25 a packet deleted last in a predetermned tinme, and a third nethod of,

LPop 2 LSS s g RS Peer ke
notificationpakel detdtiowatioon (SEPFRLI Ofheéd $akd MA¥&kebtation 212
performs such control as to make a copy of a packet newly
10 arriving at the base station 212 and deliver the packet
copy to the base station 202.
(8) Description of Event E
The event E is defined so that at the mobile station
Eq (2) holds and, for example, the base station with the
15 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
20 state and requests the base station in the packet copy
transmissible state to make a transition into the packet
copying and transmissible state.
The event E will be specifically described below
with reference to Fig. 26 on the assumption that the base

25 station 202 is the base station making the transition from

the packet copying and transmissible state into the packet
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50. héE MBI ETE8%muni cat i on system according to Caim 46, WhePdin 8aild]
base station further conprises: 5 packet rctransmtting neans for, upon
reception of a request for retransm ssion of a packet from said ¥%®|J%043*00
station, retransmtting the packet in response to the request. 51. ‘Izhe

nmobi | e communi cati on system according to 10 Cl ai m 46, wherein said base
station further conprises storage notifying neans for, upon reception and
storage of a packet addressed to said nobile station, sending a

10011 on e 1 81k oy VI BRSS! B0 WISTRRLLSCRL 24508 15, her el

said transm t nmeans ans in

response to g J&AuU&s] jf‘{r?rﬁat‘%enem%etn%%%l?g?naﬁ%%mgie%?é%gogggkl e

. t
station further conprises: s I on e 20

notification., sel gefi g pe DRgeeStalbiQ) oo Of age.st aédﬁ‘iguqﬁ;‘?h?g the

notification; ransm Ssi on request neans for sendi ng or

t ransm ssi on gaﬁ%%fédéga{:?e base station selected. 5~ . The nobile
I n

comuni cati on system accor g To 25 Caimb51, wherein said base station

Furth conpri ses: | £4 i : 1] h | ~, 67
202 4245 1 303G PECREET THTHD MRS OB8 B0 T Par T hren ToeEa. vi ng 4

transm ssi on Irésgegjdﬁﬁédf rodshe ngi ltgm_gtgn,ie%ggni |6 iR d 19 ﬁo‘péyrafgt y of

packet s addres to said nobi station, said notification control neans

makes said transdgfdidie ek 2B8HLL 15N ARtk Qv A fROIbesstation

and makes sai d storage notifying nmeans send a notification of storage of

the pluralityoft ckeds @ldigs Buhd GtdeidPple, stid mbbildeseioion3. The

nobi | e conmuni cation system according to 10 Claim4 6, wherein said nobile
s Lation furtidmr seadpr seyueanger 0gta Tirah s1atiidny i Ao B pakiet ¥bEp the

”Db'|f; 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 S402
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 unique

number 1is 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 unique number to be added to the
packet, as expressly described in the first embodiment.

Since the base station 212 also stores packets, it is also
implemented by such a method that the base station 202
refers to the base station 212 and transmits only a

25 different packet between those stored at the two base

stations (S403). The packels stored at the base station
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st atth bif éMngQ%gﬁbase station desired to transmt a packet N%\é&?‘éss%d/ﬂ@
said nobile station itself, to another base station, sending a notification
of discontinuation 15 of subsequent transmi ssion to the original gpasepps3-00
station before the change and sending to the new base station after the
change, a request for transm ssion of a packet addressed to said nobile
station of its own and identification information of the first packet of a
20 transmitted object. 54. The nobile conmun~, cation system according to

Claim 46, Wil - SALA ORI AL dILNeheGOUPE] SBAL [RABNG | O geans

for measuring receiving qualiti signals transmtte oma plurality

of base stat idnghe2509ELeRL! AGLABASade@lon ShkeELIBEuE [LRatqbRSE Sh Ll on

desired to transmt a pac essed to sai e (68 2002 4n48 |

| ~40~1 NO. ~%l;ifd P1500ddP e&@@t@qugggﬁt%f%l@%h@tﬁaem@tsb@@c?ﬁe@f‘ the

receiving qualities for the respective base stations; and transm ssion

request means for @%@@dnSn%Héaﬂ\é%itfifd&ﬁ:itdrﬁa;?r‘ﬂﬁééé’,n tfe BaB@C:k@é agldressed
to said nobile station 5 of 1ts own to the first base station sel ected. 55.

The nopi | e compuni£eds ORndY XARACCHH RELEO tHAl Pa dRet WS i 5 3dkla obi | e
station further conprises: neasuring nmeans for neasuring receiving

qualities of r-anaMisdirnsnitded _tsmsg.pl ghahi theobasestdetdrons140
selecting neans for selecting a first base station desired to transmt a

packet addr egeaddrnss dudnTebnkeost aki 08 Miké 15 Py ofasefadRet heawIgcei vi ng
qualities for the respective base stations: and receiving quality notifying

means for notrniivichd ke Ehe ivade bassidmt210n el edd pived the pagiedvi ng
qualities for the respective base stat~.ons, and wherein said base station
further conprde®as toleiltey Basa1ostnEabsnf»02 . when the base station of its
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 1line 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,
so as to 1increase 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 from a
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omwoazi'is@%at é&h@ﬁéﬁ said first base station, determning 20 ¥Q3r55@8achp-c31/109

ot her base stations whether a packet to be delivered fromthe base station
of its own is to be transntted to said nobile station, based ongbhe-pgq3-00
receiving qualities for said respective base stations; and instructing

means for providing instructions of 25 transm ssion operation based on the
result of the determnation, to the other base stations. 169 2DD2= 49248
17~4Di ~ NO, 55h6 P. eiil D9 FP0O2-0043-00 55. The nobil e conmunication system

accordi ng togglbl?:a?ni{%e X‘@G]Eb IS8 Sé{gti@ﬂy etoSt&H:Q?r&fLH _ttﬁrmec_og{zéé%ass%s:rom

diversity re ans for, upon TE&ception o entical pac

respective b j : orm ng di 1 eptal of . backets.
57 The. mobi [ Sanai car D Eyar dm Bedorts o et Bt

Tobi 1 ¢, St al | BB LU h SATRAIRES LABARIENY (TRATR LTy 4 N FRgeI Vi ng

gqualities of signals transmtted froma plura ase stations? 10

deci si on MeaRhe! AbpIRK! $ith i SLHTITLADRHE b WH G EHTUNLGE RS at e

each base station is out of a plurality of predeterm ned comunicatl on

states, basedopyinliahBCeLyhEMi SYBhLEI $6a£Ortd RAL BARGEAL ¥ke BARRSE Al T ONS
and 15 state transition request neans for sending a request for a

transition oBfatﬁenﬁmécabgeagataé@ew,iﬁ?b@@ﬁﬁ@é& oth e dtaddihdmke the
transition of the communi cation state i nfo another state, based on the

result of theadea sicen. fife THEuADDiItP COFMURIiGALLR S EBAAOOFHAY t0 20
Claim57, wherein said plurality of predeterm ned communi cati on states

conprise: a tuadttdleat ehus wét LHi @ dfckhk hisoyilsiamAhetRPtgatkd s
carried out to or fromthe nobile station; a second state in which a packet
addressed t ocsayd npiad kreandnis oibles sraned dadtwithsZ2baciaft thedaison
information for specifying said packet and in which the packet acconpanied
by the® ident stetainenin the packet copy transmissible state to perform
transmission in packet units. Each base station transmits
a new packet according to the instructions. When
retransmission is requested, only the base station
receiving the repeat request from the mobile station
15 retransmits the packet.
The instructions for the transmission in packet
units are carried out specifically as follows at the base
station to add the unique number. The base station to add
the unigue number calculates S;(j) based on Egq (3) below,
20 using the plurality of time-average propagation losses
and adds an "identifier for instructions of transmission"”
to each base station in the ascending order of the base
stations from the smallest S;(j) for the packets sent to
its own station. When there are two base stations with

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

adds the "identifier for instructions of transmission” to
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170 0 BUABLE BB 7410 No. 5568 P. 621109 FF02- 0043-00 i nf or M8k chrd/bb

transmtted to the nobile station: a third state in which a packet

addressed to said nobile station is provided with identificationgpg2-0043-00
information for specifying said packet, a copy is made fromthe packet
acconpani ed by the identification information, the packet copy is

delivered, and the packet acconpanied by the identification information can
be transmitted; and a fourth state in which the packet copy is received

froma base stat ba@,emeggic'ﬂani Qisgi g §ﬂiﬁe§t@§n?%gé\%r%§g¥m%bémﬁpa“et

copy can be transmtted to the nobile station e” nobi I'e Tomuni cati on

system accor digag .t ord irEAGa LAY SbasSHh @nghb V1 W JRPBS LPETE ¢

encapsul ati ng neans for encapsulating said identification informtion and

the packets tRabjaherldrdeldaerad sqms;abaiﬁéeia@e%ehfﬂeﬂ:w@fi{%mans for

recording thetotal value of the Iength of said identification ormati on

and the Iengtleraf) ,t herdackedd g 15186l d ver edrenbl thuwRPrasses s he | ength
of the encapsul at ed packet obtai'ned by encapsul ation, in the 20 header of

each encapsulaagedipagketgnane odghi veddiged PSS cCICRRS M ALY Rackpisq and
construction judging neans that judge that the encapsul ated packets are
constructed edRnailnity hderll fysadd 0ORatNBONIBNR)QN WHiERS ey Wi gestdie | ength
obtai ned by subtracting the length of the header ~5 of the encapsul ated
packet from tineilcangiy athd hee estepsyl telipacket that is .recorded in the
header of the 1%  2U62= 4248 1i ~41~1 NO, 5569 F, 63/109 FP02-0043-00
del i vered end&psul3dt ed packet is not equal to the length of the delivered
packet that is recorded in the header of the delivered packet. 60. A base
stati on, togq;@%g ith a nobile station, q3gaking up a nmobil e conmuni cation
systen1configﬂredﬁtEIperforn1transnission/r ception of information through
a packet and perfésmdata |ink transm ssion control conprising automatic
repeat request cofitrol, said nobile communication system conprising a
plurdlfity of base 16 that¢opmstisai di bayersCatirm vompersofigeachmeserg neans
for maki ng a copy of packet in which identification information specifying
t he packet h&tatdesn anfllell tbepasmbreradl epzeketsy sardimedi lafteratdamon; 15
delivering nmeans for delivering the packet copy to another base station;
stori ng mean¥PEgtestdrilng t he packet acconpani ed by said identification
informati on at the_base station of its own_and a packet delivered from

anot her base stati®fi; 3hdeze™Plansrihe i fglAeWhasf oFikk adssrribeg e stored

packets to said nohile statian. _
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, i = 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
(1 = 1) and the mobile statiomn: Ly =1

25 The propagation loss between the second base station
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61. 4&05%5131‘5& aﬂ%pﬁ together with a nobile station, nmaking u;g 5a5°|8ﬂ)blpl e/
communi cation system configured to performtransm ssion/recept~.or~ of

information through a 25 packet and performdata |ink transm ssi QP AUNY4¥-00
conprising automatic repeat request control, said nobile 172 2002= e249
17~42~1 "du. 556a F, n4/109 FP02-0043-00 comuni cation system conprising a
plurality of base stations, said base station conprising: identification

i nformation addi ng nmeans far adding 5 to a packet addressed to said nobile

station, identjfiocpfionyi ?EQHHBBLQQ EeLrspgCi Lyl Qg%sai d packet; copying

means for making a copy of the packet acconpani ed by said identification
i nformation; deli ve:raengrgs%%tfl n 98k5ViISEt Reh Nen P2EKEl BABY §adfoAnot her

base station; storing nmeans for storing the packet acconpanied by said

identificatiop infy nBtdyophatmbher1bageastighi:on,0f gts own and a packet
delivered from another base station; and transmtting neans for

transmtting the stygyed f.]'@rggck?ta%kteqt sal k- d®bi L geSt adate 6%t Thenbase
station according to Caim®60 urther conprising: determ ning neans for,

when the Wb'ﬁﬁn@ﬁé@é@é?ﬁd&&@@léﬁ 1R ig AkEhebBase 1 2hkeOR-ERSI red
to 20 transmt a packet addressed to the nobile station, based on receiving

qualities of sdaret s tsidesTist ey £50fRA0 pids @lilt ¥ hef ska%e onlsabkOBRLsand
notify the flrst base station of the receiving qualities for the respective

base stationgpoisef eaihe bagdatatibal tonaa@f the unias nsdibd f bddls 2hebase
station, determining for each of other base stations whether a packet to be
delivered fraddhel frieses stataontoltdangmBt 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 c¢an be given by
making the base stations operate so as to transmit a packet
with an identifier of "1" but to store a packet with an
identifier of "0," without sending it. Values of S;(j)

15 after the addition of the identifiers are as follows.

[Eq. 4]
1
Sl(1)= s 32(0)= 0 83(0)= 0

Then the (K+1)th packet is fed. Since at this point
S,(0) and $5(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. 5]
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20030 W5 A 487 498y, 7508 P. 60/109 FPO2-0043-00 base st at 18298 maki®d!lip
a nobil e communi cation system configured to performtransma. ssion/reception

of information through a packet and performdata |ink transm ssi gpopecnioysloo
conprising automatic repeat request 5 control, said nobile station
conprising: neasuring nmeans for neasuring receiving qualities of signals
transmtted froma plurality of base stations; selecting neans for

selecting a first base station 10 desired to transmt a packet addressed to

the mobile stationaQf i snOWs ikesgdoenth e K-eoelly il bhh§sst pf) the

respective base stations: and transm ssion request neans for Sending a

request for t4raBamL,SghaMmohihif, ParYetn@d RS 3RG d 3thhe oiPRbl gagt@géon 15
of its own to the first base station selected. 65. A nobile station,

together wi t R Rld/hghbey MaH3FR $HAhLOPS erEBis BAG £P serd®bhkSacket
communi cation system configured to performtransm ssion/reccption of

i nformation tAHoRUER ot PEEE HaNE tREH L. Mytkalhpe d !orfkszgj } RANSRL§pSMEONt I Ol
conpzi sing automatic repeat request control, said nobile station

conprissi Ng: r@RsWd MpIeAns. for neasuring receiving qualities of signals
transmtted froma plurality of base stations 25 having a function
determ ni ng fiEg. egich of ot her base stations whether a packet to be
delivered fromthe base 1 /5 20fi 2~ 4nmR48 i ~~44~? No, 5506 F, 6i/l 0y
r PO2- 0o4s- 00 statﬁon of itz own is to be transmitted to said nobile
station, base;j(l)nﬁ—ihesig@):e'ving3 ities for the respective base stations,
and providing insfructions6of transéission operation based on the result of
the 5 determnation, to the other base stations; selecting neans for
se~.ectao.g a firsAsbaksctidiednaddesers edthieo Hassnsatathopatibetadaidiessed to
said nmobile
unique number makes a copy of an input packet and enables
10 the identifier of permitting transmission of the packet,
for a certain base station, based on Eq (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 TFig. 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 Sz(1) are equal, "2/6," and thus the base station to
add the unigue number adds the identifiers so as to send
the packet from the first base station with the smaller

propagation loss.

25 At the time of input of the (K+5)th packet, S;(1)
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staﬂﬂ%ﬁiéﬂﬁwts”ﬁﬁﬁi based on the receiving qualities for th@OT%é%ec91M%09

base stations; and 10 receiving quality notifying means for notifying the
first base station selected, of the receiving qualities for the F@%@e%hhgeoo
base stations. 66. A nobile station, together with a plurality of base
stations, making up a nobile comunication system 15 configured to perform
transm ssion/reception of information through a packet and perform data

| ink transm ssion control conprising automatic repeat request control, said

oD L0 L, SRS 2 UL T e i B8 0 4400

qualit7.es of signals transm oma plura

deci si on ”Ea%ﬁmib%fr E@iﬂé‘%h% g%%}lquii‘ﬂ.e;i%"%?a ig% iEPaﬁggg‘drc‘%ﬁﬁiﬁé’Ek?E ate

each base station'1s out o ral’i redetérmn ni catron

st at es, bas:% 7§§“5§%£§§ﬁ§9%§9§ ?E%§i§hes for, the respective base

stat ~_ons; an 1°NC. ~56~ P. 68i 169 FP02-0043-00
state transition r%&“%%k'?%HESJf”iéygg'&@ g%éeﬂkﬁéLgﬁ?EaékEE?nﬁéiﬁPn of a

conmuni cation state to a base statl esir to ma e transifion of the

conmury cat i o3¢ %geelbnhefeaeehaﬁs sgaker bagednhRy CIEH& bssyl §tfibheto

decision. 5 67. The nobile station according to al m 66, wherein said

plurality of Jyedehsr Hnief < ORMBE ealdRs SERE €S deBf itrs asbi I gbate in
whi ch no packet transm ssion/reception is carried out to or fromthe nobile

station; a segeibrsitatthd paWlah rroRaEkRt raddiepggd d0atonakdtAObhE e

station is provided with identification information for specifying said

packet and i rmahildy thhegkeio@crespani ed by the identification
a,nformation can be transmtted to the nobile station; a third state in

whi ch a packet addmpes3e@ ttdnaick niMpute st athen(Ks7lbhppavkded 8ith)
identification information for specifying said packEt, a copy is made from
t he packet adceompanimete byardehwenthd iwpde ararnia ned i add the wackes copy
is delivered, and the packet acconpani ed by the
number adds the identifiers so as to transmit the packet
from the third base station.
At the time of input of the (K+8)th packet, S;(4)
and S,(2) are equal, "4/6," and thus the base station to
15 add the 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+9)th packet, S;(2)
is minimum, and thus the base station to add the unigque
20 number adds the identifiers so as to transmit the packet
from the second base station.
At the time of input of the (K+10)th packet, S,(5)
is minimum, and thus the base station to add the unigue
number adds the identifiers so as to transmit the packet

25 from the first base station.

Then each base station transmits only the packet
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ideﬁWf‘Fi @ﬂagt‘lﬁorwqﬂrﬁﬁor mation can be transmtted; and a 20 fouM‘tFIB%q at%B{}.'W
whi ch the packet copy is received froma base station working in said third
state and in which the packet copy can be transna.tted to the nobpbe-0043-00
station. 68 . The nobile station according to Caim64, further conprising
diversity reception nmeans for, upon reception 25 of idenC cal packets from
respective base stations, perrormng diversity reception of the packets. J.
77 2002 4H248 1745f? NG 5568 P.69/109 FP02-009: 3-00 69. The nobile

station accoquit@Lg e (E'daé iGESLezf W rt&oﬁéiﬁéﬂﬂléﬁ g_@ggﬁgﬁ_recepti on means
for, upon reception of 1dentical packets fromrespective base stations,

per formi ng di ver si keheCeRki OB ; fl-bhe fekeirophghdicihe 1B¥Nde syl ion

according to Claime66, further conprising diversity reception nmeans for,

upon recepti op Rt dfleRhieChhs DAkt Sofk NUNIRE RaE! ﬁﬂfiﬁém@fiﬁé‘ets
performng diversity reception of the packets. 71. nobil e station control

programto begexpcut @d £ El/eéirc@m?w el it UK £ Ot &r MBBh-€ nsleat i1a1e
together with a plurality of base stations, making up a nobile

comuny cat i ORxSVSHEMC Y itHY efbdwe PSFdOE S {Rg@NSM ssion/ reception of
information through a packet and performdata |ink transm ssion control

conprising 15 aut ogRkhC tREEakobeUHEesSEtE0NbAOl sefald £omuyessbei fgr
configured to execute: a neasuring step of neasuring receiving qualities of

si gnal s trans@tiraedrfirsdNon pkueahbby1ef s hstos sflicnts adbaset etd higrst ep of
selecting a first base station 20 desired to transmt a packet addressed to
sai d nobi |l e stizh othef smixd laat paspdganibhe Irersei gtndgual times drod t he
respective base stations and a transrni ss~on request step of sending a
request for trieansstssi the ofsellketpacketsaddiesien ttoo saetdrapismie Zhet ati on
of its own to the first base station selected. 72. A nobile station control
progriédm t o beaeketut ethd Z@as20wh-an 24D iy base station selected

by the mobile station can execute retransmission of the

packet is that each base station stores a packet copy

delivered.

By the structure and operation as described above,

15 each 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 mobile
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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hD,Z%@5~ywﬂﬁ ﬂd%lﬁ@ FP02--0043-00 by a conputer nounted on g&éﬁ@?leﬁy/wy
station, together with a plurality of base stations, making up a nobile
conmmuni cati on system configured to performtransm ssion/recepti Opp@$-0043-00
information through a packet 5 and performdata |link transm ssion control
conprising automatic repeat request control, said conputer being configured
to execute: a neasuring step of neasuring receiving qualities of signals
transmtted froma plurality ofi base stations 10 having a function of

det er mi ni ng Eﬁgwﬁggﬁaggggt her Pﬁ’é?ﬂéﬂf‘iéw}ﬁ 1 6n PAPKEdm L Rie

delivered fromt Staifon of its own is to be transmtted to said

robile stali egechashioinbhe 1 LB A 4 IRDINY sEHRib8SDESE laRy Dase

stations, providing 1nstructions of 15 transm ssion operation based on

the result of tﬁgug%}l;ir'%?t N3te OBaslk0 ChetQlhey hage, Stations: & selweting

step of selectil _ base station desired to transmt a packet
addressed toa%@'r@n%‘ﬁ'%‘i'o%eﬁ obAN &0 fc dnlnfarBWh t 1055 @y bt Rer et Mg

gqualities for 20 the respective base stations: and a receiving quality

notifying steppelinehitl Vimg the fidis) OrReLeshathenpsekeeitedicefs tdre _
receiving qualities for the respective base stations. 7:3. A nobile station

control progeafinif iRe bDeetiited exribyo tth &0 Mt Qi gliOtié efle PRoakMRbi | €
station, together with a plurality of base stations, making up a nobile 179

1UUL~ ~~14~ 119~4barohg, t S48, Bhe/dbh ERghPARi004SE @B eansylDe Gtd oISy St €M
configured to performtransm ssion/reception of information through a

packet and penBarisdeha damk 44 2=t o ehecnoblide sbapiosi hylaid aired i C
repeat request control, said conputer being 5 configured to execute: a
measuring st €pret smbsdimegtr.eCthyi dgnfilahratesnodf stipmadasd reemamnidd ed from
a plurality of base stations; a decision step of nmaking a decision about in
whi choconmuniLlaai ba &t &f er et f das ¢ hsittabifothée bamd sthtdon 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 transfex/delivery unit 1105 for
delivering a packet copy to another base station and
15 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 control comprising the automatic repeat
20 request control for transmission/reception of a packet to
or from the mobile station and transmits to the mobile
station, control base station identification information
for identification of the base station performing the data
link fransmission control, instead of the data link

25 transmission control information. The base station 1112

has the same structure as the base station 1102.
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10 mf’&%#aﬂﬂ%‘lﬁ olf”%%det erm ned cot n~nuni cati on states, basedN8r551°§1e PL0/105
receiving qualities for the respective base statians; and a transition
request s~.ep of sending a request for a transition of a comuni @abbQBp43-00
state to a base station 15 desired to make the transition of the

communi cation state into another state, based on the result of the

decision. 74. A conputer-readable recordi ng nedium wherein the nobile
station control program as set forth in Claim71 is recorded. 20 75. A

conput er - r eadabl e &ﬁ imf\hgég'spégg%ﬂgbl %ﬁttqtdrpr&x{;gﬁ% ol

program as set for a| m I'S recorae onputer-rea

recordi ng medi mobid &. st at i " g o orth
< fgg&wwlﬁ@&t It Shat isppoddt Nl r & RIERELA% Sethd

VNI Tl o i s iy i O

ALALANA. Ab@'tv@'erﬁth’é ﬁébﬁie%’ta‘\:ﬂnh@& Andrere Mash OclEi8h PY0A AT A A
A& . A A A AAA, ANANAAAAAAAAAAAAAAAANAAA

AAARAAA A é«a%il% %d?mﬁnrﬁc%tﬁo% Aiwﬁaﬁﬁ’y A A :fet‘\zgfbdﬁﬁsé’tweé‘n Aee A A A .
A .A9.AL.AL.A .AL.A . A . Ar. BA nej @upkf [V]ca]c

a] c"a] ca] ca)] erlald adtead iH Claq]ﬁa]é&ad Oalé:ada@& @d@@i&@] reiz) aisalembeal ca ca
]ca]ca]ca]c”aljca]cajcal RXY r #]

- HIK} xsni d_Z]tgr el o teet iod] qau]m]m]m]m]mj]wdpaéw&@a&fe&@ﬁ]@al cajca
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transfer/delivery unit 1105 to the data link transmission

control unit 1113 of the base station 1112 (S854).
Since the data link transmission control unit 1113

15 is controlled so as to output the delivered packet to the
transmitter/receiver 15 as it is, by the data link
transmission control unit 1103, identical packets are
transmitted from the base station 1102 and from the base
station 1112 (S52).

20 At this step the data link transmission control unit
1113 can determine whether it should output the arriving
packet as it 1is or perform the data link transmission
control comprising the automatic repeat request 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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determines whether the input signal 1is ACK (S58),
similarly as above, retransmits the packet in the case of
NACK (sS52), and deletes the stored packet in the case of

15 ACK (S859).

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

requesf.for changeover of the base station performing the

25 data link transmission control, to the data 1link

transmission control unit 1103 of the base station 1102
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scnds 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 is transferred through the
transfer/delivery unit 1105 to the base station 1112 as
15 it is. Therefore, when the data link transmission control
1103 receives a packet (S63), the packet is transferred
to the base station 1112 by the transfer/delivery unit
1105 as it is (S64).
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. 239. 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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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 (Sé66),
and outputs the packet to the transmitter/receiver 15.
The transmitter/receiver 15 modulates the packet into a
transmitting signal and transmits the transmitting signal

20 through the base station antenna 16 to the mobile station
1131 (se67).

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

25 transfer/delivery unit 1115 to the data link transmission

control unit 1103 of the base station 1102 (S69). Since
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out when a single base station transmits a packet to the

mobile station in a transition state in which the

communication quality becomes 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 data

link transmission control unit 1113 of the base station

1112 receives a request for transmission of packet only

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

(SB1 in Fig. 31) and thus performs such control as not to
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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 the 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 (S85).
The mobile station 1131 perfornms 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 (S89), retransmits the packet in
the case of NACK (S85), and deletes the stored packet in
the case of ACK (S90).

25 As described above, the control base station

performing the data link transmission control transmits
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whereby the mobile station can perform the data link

1
—h

transmission control comprising the automatic repeat

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

10 base station or the like) with respect to the control base

station. When the 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 transmitted 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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C information for identification of the base station in a
state in which the data link transmission control units
of two or more base stations execute the data link
transmission control comprising the automatic repeat

10 request control.

[Sixth Embodiment]

Next, the sixth embodiment of the present invention
will be described. 1In 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 method 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 Protocol) packets
are used will be described; however, the presgent
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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5 The base station 2102 comprises a
transmitter/receiver 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
request 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 altered 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.

iﬁong these units, the encapsulating and
25 transmitting unit 2105 is constructed from the functional

blocks shown in functional terms in Fig. 33A.
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10@, #t10% u&' ()-010% u& ()- 10@ 10@ 10@10%& ()-!{F7#10%& ()- &3
10%& ()-MZe information and the packets that are transmitted, an
5 encapsulated packet transmitting unit 2105B which records
the total value of the length of the data link transmission
control information and the length of the packet that is
transmitted, which expresses the length of the
encapsulalted packet obtained by encapsulation, in the
10 header of each encapsulated packet, and transmits these
encapsulated packets, and a conslbruction judging unit
2105C which judges that the encapsulated packets are
constructed containing data link transmission control
information in cases where the length obtained by
15 subtracting the length of the header of the encapsulated
packet from the length of the encapsulated packet that is
recorded in the header of the transmitted encapsulated
packet is not equal to the length of the transmitted packet
that is recorded in the header of the transmitted packet.
20 Furthermore, the other base station 2112 is also
constructed in the same manner as the abovementioned base

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

control information to the encapsulating and transmitting
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10@, 1099& (Qfatgidlzg%géz( )a's Ltﬁ'l%lg(ﬂ-&%n(a)t'ﬁxjgowr@s's of the IP header
unit, and sets the IP address of the base station 2112 as
5 the destination IP address. Furthermore, in order to
transmit the data link transmission control information
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 senl 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 second method,
which will be described later.
25 First of 2ll, the protocol number of the IP header

part located furthest Lo the outside in the input packet
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accordingly, the UDP or TCP data part in the IP data part
S is extracted and used as data link transmission control
information  (S507). This extracted data link
transmission control information is input into the data
link transmission control unit 2113. 1In this data link
transmission control unit 2113, the data link
10 transmission control described in the abovementioned
embodiments is performed in accordance with the input data

link transmission control information.
For example, 1in 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 control
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 to the ACK of this mobile station address

stored in the storage wunit 2114, or the packet
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transmitted at the same time, or in which packets to which
5 identification information has been added are
transmitted) will be described. The second method is used
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 is 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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109 () - Y4 O%@EN( h- parEbE<CopFdNNGAI 408206 that copies packets, and
is equipped with an encapsulating and delivery unit 2205,
5 which delivers the copied packets to other base stations
and performs the encapsulation that will be described
later, instead of the abovementioned encapsulating and
transmitting unit 2105.
Among these units, the encapsulating and delivery
10 unit 2205 is constructed from the functional blocks shown
in functional terms in Fig. 33B. Specifically, the
encapsulating and delivery unit 2205 comprises an
encapsulating unit 2205A which encapsulates the data link
transmission control information and the packets that are
15 delivered, an encapsulated packet delivery unit 2205B
which records the total value of the length of the data
link transmission control information and the length of
the delivered packet, expressing the length of the
encapsulated packet that is obtained by encapsulation, in
20 the header of each encapsulated packet, and delivers these
encapsulated 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 length obtained by
25 subtracting the length of the header of the encapsulated

packet from the length of the encapsulated packet that is
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EbC Furthermore, the other base station 2212 is also
5 constructed in the same manner as the abovementioned base
station 2202.

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/xeceiver 5, and also copies the packet
and outputs [the copied packet] to the encapsulating and
delivery unit 2205. As is shown in Fig. 37, this

20 encapsulating and delivery unit 2205 sets the IP address
of the base station 2202 as the originating IP address in
the IP header part (a), and sets the IP address of the base
station 2212 as the destination IP address. Furthermore,
in order to transmit the IP packet that is transmitted to

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

encapsulating and delivery unit 2205) sets a number that
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Then, the IP packet that is to be transmitted 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 reaches

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 ocutside 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 1s 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 furlkhest

to the outside (i. e., the IP header part (a) in Fig. 37)
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packet lengths X1 and X2 thus obtained and the length of

the TP header part located furthest to the outside holds

true (1.

s508),

e, in a case where a judgement of YES is made in

it is Jjudged that there is no identification

10 information, i. e., that only a packet transmitted to the

object base station is present in Lthe IP data part of the

IP header part (a).

(X1) ~ (length of IP header located furthest to the

outside) = (X2} ... (4)

15

(a)

In this case, the IP data part of the IP header part

extracted, and the following processing is

performed [on this packet] as an IP packet that is to be

transmitted to the object mobile station (S508),

Specifically, the extracted IP packet that is to be

20 transmitted to the object mobile station is input into the

data link transmission contreol unit 2113, and the data

link transmission control described in the abovementicned

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 (i. e., in cases where a judgement of NO is
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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 is to be transmitted to the object mobile
station are input into the data link transmission control
unit 2113, and the data link transmission control
described in the abovementioned embodiments is performed
in this data link transmission 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 to 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 information, cases in 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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According to the present invention, as described
above, the base station executing the data 1link
transmission control comprising the automatic repeat
request control is changed over to another according to

10 movement of the mobile station, whereby it becomes
feasible to suppress increase of the transmission delay
time and to increase the throughput from that before. Even
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, whereby 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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5 stations and the base stations are switched when the
mobile station leaves the foregoing range, whereby the

time for the handover control is eliminated while

vealizing 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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1. A data link transmission control method of performing
data link transmission control comprising automatic
repeat request control for transmission/reception of a

5 packet between a mobile station and a plurality of base
stations,

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, said [irst base station transfers data link
transmisgion control information to said second base
station.

2. The data link transmission control method
according to Claim 1, wherein said first base station

15 transfers said data link transmission control information
to said second base station at a timing identical with or
different from a transfer Liming at which the first base
station transfers a packet addressed to said mobile
station, to salid second base station.

20 3. The data link transmission control method
according to Claim 2, wherein when said first base station
receives a packet addressed to said mobile station after
having transferred the data link transmission control
information about said mobile station, or the packet

25 addressed to said mobile station and the data link

transmission control information to the second base
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first base station transfers the received packet to said
second base station.

5 4. The data 1link transmission control method
according to Claim 2, wherein when said second base
station receives a packet addressed to said mobile station
between a time immediately after the request for
connection with said second base station from said mobile

10 station and a time of reception of the data 1link
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

i5 the received packet in a memory.

5. The data link transmission control method
according to Claim 2, wherein when said second base
station receives a repeat request for retransmission of
a packet from said mobile station and has not received the

20 packet addressed to said mobile station from said first
base station yet, said second base station transmits a
transfer request for transfer of the packet addressed to
said mobile station, to said first base station.

6. The data link transmission control method

25 according to Claim 5, wherein when said first base station

receives the request for connection with the second base
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information on said mobile station, and
wherein when said first base station receives the
5 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 1l1ink transmission control method
10 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 control method
according to claim 1, wherein sald first base station
15 encapsulates said data link transmission control
information and packets that are transmitted, records the
total value of the length of said data link transmission
control information and the length of the packet that is
transmitted, expressing the length of the encapsulated
20 packet obtained by encapsulation, in the header of each
encapsulated packet, transmits these encapsulated
packets, and judges 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 encapsulated

packet from the length of the encapsulated packet that is
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9, A data link transmission control method of

G

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
10 transmission control transmits to said mobile station,
control base station identification information for
identification of the base station performing the data
link transmission control, instead of data link
transmission control information, and
15 wherein the mobile station identifies the base
station performing said data link transmission control,

based on said control base station identification

information.
10. The data link transmission control method
20 according to claim 9, wherein said base station

encapsulates said data link transmission contreol
information and packets that are transmitted, records the
total value of the length of said data link transmission
control information and the length of the packet that is
25 transmitted, expressing the length of the encapsulated

packet obtained by encapsulation, in the header of each
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& ()- -bC  information in cases where the length obtained by

5 subtraclting the length of the header of the encapsulated

packet from the length of the encapsulated packet that is

recorded in the header of the transmitted encapsulated

packet 1s not equal to the length of the transmitted packet

that is recorded in the header of the transmitted packet.

10 11. 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 stalion as a communicating station;

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

25 automatic repeat request control for

transmission/reception of a packet to or from said mobile
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5 wherein when said base station transmission control
means receives a request for connection with a second base
station from said mobile station, said base station
transmission control means makes said transferring means
transfer the data link transmission control information

10 to said second base station.

12. The mobile communication system according to

Claim 11, wherein said transferring means also transfers
a packet addressed to said mobile station, to the second
base station, and

15 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

20 transfers the packet addressed to said mobile station, to
said second base station.

13. The mobile communication system according to

Claim 12, wherein when said base station transmission
control means receives a packet addressed to said mobile

25 station after having made said transferring means

transfer the data link transmission control information
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request for connection with the second base station from
5 sald mobile station, said base station transmission
control means makes said transferring means transfer the
received packet to said second base station.
14. The mobile communication system according to
Claim 12, wherein when said base station transmission

10 control means receives a packet addressed to said mobile
station between a time immedialely after the request for
connection with said base station from said mobile station
and a time of reception of the data link transmission
control information about said mobile station, or the

15 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.

20 15. The mobile communication system according to
Claim 12, 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

25 station from the previously connected base station yet,

said base station transmission control means transmits a
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station.
16. The mobille communication system according to
5 Claim 15, wherein when said base station transmission
control means recelves the request for connection with the
second base station from said mobile station, said base
station transmission control means makes said
transferring means transfer only the data 1link
10 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
base station, said base station transmission contrel
15 means makes said transferring means transfer the packet
addressed to said mobile station, to said second base
station.
17. The mobile communication system according to
Claim 12, wherein said transferring means transfers
20 packets in units of packets or in units of blocks obtained
by dividing each packet.

18. The mobile communication system according to
claim 11, wherein said transmitting means comprise
encapsulating means for encapsulating said data link

25 transmission control information and the packets that are

transmitted, encapsulated packet transmitting means for
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packet that is transmitted, which expresses the length of
the encapsulated packet that is obtained by encapsulation,
5 in the header of each encapsulated packet, and
transmitting these encapsulated packets, and
construction Jjudging means that judge that the
encapsulated packets are constructed containing data link
transmission control information in cases where the
10 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

15 of the transmitted packet.

19. Amobile communication system comprising a mobile
station and a plurality of base stations and configured
to perform transmission/reception of information through
a packet,

20 wherein each said 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 said mobile
25 station:; and

transmitting means for transmitting to said mobile
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transmission control, based on said control base station
identification information, and performing data link
transmission control comprising automatic repeat request
control for transmission/reception of a packet to or from
said base station; and

connection request means for issuing a request for
connection with a base station as a communicating station.

20. The mobile communication system according to
claim 19, wherein said transmitting means comprise
encapsulating means for encapsulating said control base
station identification information and the packet that is
transmitted, encapsulated packet transmitting means for
recording the total value of the length of said control
base station identification information and the length of
the packet that is transmitted, which expresses the length
of the encapsulated packet that is obtained by
encapsulation, in the header of cach encapsulated packet,
and transmitting these encapsulated packets, and

construction Jjudging means that judge that the
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5 encapsulated packet that is recordcd 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.

21. A data link transmission control apparatus
10 mounted on a base station for performing
transmission/reception of information through a packet to
or from a mobile station, comprising:
transferring means for transferring to a second base
station, data link transmission control information about
15 data link transmission control comprising automatic
repeat request control for transmission/reception of a
packet; and
base station transmission control means for, when
receiving a request for connection with the second base
20 station from said mobile station, making said
transferring means transfer said data link transmission
control information to said second base station.
22. The data link transmission control apparatus
according to Claim 21, wherein said transferring means
25 also transfers a packet addressed to said mobile station,

to the second base station, and
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station at a timing identical with or different from a

5 transfer timing at which said transferring means
transfers the packet addressed to said mobile station, to
sald second base station.

23. The data link transmission control apparatus
according to Claim 22, wherein when said base station

10 transmigsion control means receives a packet addressed to
said mobile station after having made said transferring
means transfer the data 1link transmission control
information about said mobile station, or the packet
addressed to said mobile station and the data 1link

15 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

20 second base station.

24, The data link transmission control apparatus
according to Claim 22, wherein when said base station
transmission control means receives a packet addressed to
said mobile station between a time immediately after the

25 request for connection with the base station equipped with

sald data link transmission control apparatus, from said
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station, sald base station transmission control means
stores the received packet in a memory.
25. The data link transmission control apparatus
according to Claim 22, wherein when said base station
10 transmission control means receives a repeat regquest for
retransmission of a packet from said mobile station and
has not received the packet addressed to said mobile
station from the previously connected base station yet,
said base station transmission control means transmits a
15 transfer request for transfer of the packet addressed to
said mobile station, to said previously connected base
station.
26. The data link transmission control apparatus
according to Claim 25, wherein when said base station
20 transmission control means recelves the request for
connection with the second base station from said mobile
station, said base station transmission control means
makes said transferring means transfer only the data link
transmission control information on said mobile station,

25 and wherein when said base station transmission contrel

means receives the transfer request for transfer of the
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10@ transfers packets in units of packets or in units of blocks
obtained by dividing each packet.

10 28. The data link transmission control apparatus
according to ¢laim 21, wherein said transmitting means
comprise encapsulating means for encapsulating said data
link transmission control information and the packets
that are transmitted, encapsulated packet transmitting

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

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

25 of the encapsulated packet from the length of the

encapsulated packet that is recorded in the header of the
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10%& () - nRnmope@EsinicR iad3 / reception of information through a packet to
or from a mobile station, comprising:
base station transmission control means for
performing data link transmission control comprising
10 automatic repeat request control for
transmission/reception of a packet to or from said mobile
station; and
transmitting means for transmitting to said mobile
station, control base station identification information
15 for identification of the base station performing the data
link transmission <control, instead of data 1link
transmission control information.
30. The datz link transmission control apparatus
according to claim 29, wherein said transmitting means
20 comprise encapsulating means for encapsulating the
control base station identification information and the
packet that is transmitted, encapsulated packet
transmitting means for recording the total value of the
length™ of the control base station identification

25 information and the length of the packet that 1is

transmitted, which eXpresses the 1length of the
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5 constructed containing control base station
identification information in cases where the length
obtained by subtracting the length of the header of the
encapsulated packet from the length of the encapsulated
packet that is recorded in the header of the transmitted
10 encapsulated packet 1s not equal to the length of the
transmitted packet that is recorded in the header of the
transmitted packet.
31. A data link transmission control method 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,
wherein a first base station stores and makes a copy
of packet in which identification information specifying
20 the packet has been added to packet addressed to said
mobile station,
wherein said first base station delivers said packet
copy to a second base station,
wherein said second base station stores said
25 delivered packet copy, and

wherein one or more base stations comprising said
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5 performing data 1link transmlssmn 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

10 addressed to sald mobile station, identification

information for specifying said packet,

wherein said first base station stores the packet
accompanied by said identification information, and makes
a copy of said packet,

15 wherein said first base station delivers said packet

copy to a second base station,

wherein said second base station stores said
delivered packet copy, and

wherein one or more base stations comprising said

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

33. The data link transmission control method
according to Claim 31, wherein said base stations perform:

25 deleting said packet on the basis of a timeout of

a timer for said packet;
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on the basis of a notification of identification
5 information for specifying a packet to be deleted,
deleting the packet corresponding to said identification
information.
34. The data link transmission control method
according to Claim 33, wherein when said first base
10 station notifies said second base station of said
identificaltion information for specifying the packet to
be deleted,
said first base station employs one or a combination
of two or more methods selected from a first method of
15 providing a notification of the identification
information every time a packet is deleted, a second
method of providing a notification of identification
information of a packet deleted last in a predetermined
time, and a third method of, upon deletion of a specific
20 packet determined based on a predetermined rule,
providing a notification of identification information of
said packet.
35. The data link transmission control method
according to Claim 31, wherein when said first base
25 station receives a request from said mobile station that

a new base station should be designated as a
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base station, and
5 delivers the packet copy to said new base station.
36. The data link transmission control method
according to Claim 31, wherein when said second base
station receives a request from said mobile station that
the second base station should be excluded from
10 packet-delivered base stations, the second base station
deletes the packet copy addressed to said mobile station
under storage at the second base station.
37. The data link transmission control method
according to Claim 31, wherein when said first base
15 station, said second base station, or both of said base
stations receive and store a packet addressed to said
mobile station, said base stations send a notification of
storage of the packet to said mobile station,
wherein after reception of the notification, the
20 mobile station selects one base station out of the base
stations having provided the notification and issues a
request for transmission of the packet to said base
station, and
wherein the base station receiving the request

25 transmits the packet.

38. The data link transmission control method
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station Whlle storing a plurality of packets addressed to
5 said mobile station, said base stations transmit the
packets to the mobile station and notify the mobile
station of storage of the plurality of packets addressed

to the mobile station.
39. The data link transmission control method

10 according to Claim 31, wherein when said mobile station
changes a base station desired to transmit a packet
addressed to said mobilc station itself,

said mobile station notifies an original base
station before +the change of discontinuation of

15 subsequent transmission and sends to a new base station
after the change, a request for transmission of a packet
addressed to sald mobile station itself and
identification information of the first packet of a
transmitted object.

20 40. The data link transmission control method
according to Claim 31, wherein said mobile station
measures receiving qualities of signals transmitted from
a plurality of base stations,

wherein said mobile station sclects a first base
25 station desired to transmit a packet addressed to said

mobile station itself, based on the receiving qualities
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wherein said mobile station sends a request for

transmission of the packet addressed to said mobile
station itself, to the first base station thus selected.

41, The data 1link transmission control method

(87

according to Claim 31, wherein =aid mobile station
measures receiving qualities of signals transmitted from
a plurality of base stations,
wherein said mobile station selects a first base
10 station desired to btransmit a packet addressed to said
mobile station itself, based on the receiving qualities
for the respective base stations,
wherein said mobile station notifies the first base
station thus selected, of the receiving qualities for the
15 respective base stations,
wherein, based on the receiving qualities for said
respective base stations, said first base station
determines for each of the other base stations whether a
packet to be delivered from the first base station is to
20 be transmitted to said mobile station, and
wherein said first Jbase station ©provides
instructions of transmission operation based on the
result of the determination, to the other base stations.
42, The data link transmission control method
25 according to Claim 31, wherein when said mobile station

receives identical packets from respective base stations,
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The data link transmission control method

according to Claim 31, wherein said mobile station

5 measures receiving qualities of signals transmitted from
a plurality of base stations, and

wherein, based on the receiving qualities for the
respective base stations, said mobile station or each base
station sends a request for =2 transition of a

10 communication state to a base station desired to make the
transition of the communication state into another
communication state.

44. The data 1link transmission control method
according to Claim 413, wherein said communication states

15 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

20 mobile station is provided with identification
information for specifying said packet and in which the
packet accompanied by the identification information can
be transmitted to the mobile station;

;.third state in which a packet addressed to said

25 mobile station is provided with identification

information for specifying said packet, a copy is made
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transmitted: and

8]

a fourth state in which the packet copy is received
from a base station working in said third state and in

which the packet copy can be transmitted to the mobile

station.
45. The data link transmission control method
10 according to claim 31, wherein said first base station

encapsulates sald identification information and the
packets thal are delivered, records the total value of the
length of said identification information and the length
of the delivered packet, which expresses the length of the
15 encapsulated packet obtained by encapsulation, in the
header of each encapsulated packet, and delivers 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
20 packet that is recorded in the header of the delivered
encapsulated packet is not equal to the length of the
delivered packet that is recorded in the header of the
delivered packet, judges that the encapsulated packets
are co;;tructed containing identification information.

25 46. Amobile communication system comprising a mobi.le

station and a plurality of base stations and configured
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identification information specifying the packet has been
added to packet addressed to sald moblle station;

delivering means for delivering the packet copy to
another base station;

10 storing means for storing the packet accompanied by
said identification information at said base station of
its own or a packet delivered from another base station:
and

transmitting means for transmitting the packet

15 accompanied by said identification information or said
delivered packet to said mobile station.

47. Amobile communication system comprising a mobile
station and a plurality of base stations and configured
to perform transmission/reception of information through

20 a packet and perform data link transmission control
comprising automatic repeat request control,

wherein each said base station comprises:
identification information adding means for adding
to a—'packet addressed to said mobile station,

25 identification information for specifying said packet;

copying mecans for making a copy of said packet
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15

20

25

storing means for storing the packet accompanied by
said identification information at said base station of
its own or a packet delivered from another base station:
and

transmitting means for transmitting the packet
accompanied by said identification information or said
delivered packet to said mobile station.

48. The mobile communication system according to

Claim 46, wherein said base station further comprises:

deleting means for deleting said packet stored by
said storing means.

49, The mobile communication system according to

Claim 48, wherein said base station further comprises:

deleted packet notifying means for notifying
another base station of the identification information of
said packet to be deleted, by eithef one method or a
combination of two or more methods selected from a first
method of, every time the base station deletes a packet,
providing a notification of the identification
information of the deleted packet, a second method of
provid_i.ng anotification of identification information of
a packet deleted last in a predetermined time, and a third

method of, upon deletion of a specific packet determined
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Claim 46, wherein said base station further comprises:
5 packet retransmitting means for, upon reception of
a request for retransmission of a packet from said mobile

station, retransmitting the packet in response to the

request.
51. The mobile communication system according to
10 Claim 46, wherein said base station further comprises

storage notifying means for, upon reception and storage
of a packet addressed to said mobilc station, sending a
notification of the storage of the packet to the mobile
station,

15 wherein said transmitting means transmits the
packet to the mobile station in response to a request from
the mobile station, and

wherein said mobile station furthetr comprises:
selecting means for, upon recepti&n of the

20 notification, selecting one base station out of base
stations sending the notification:; and

transmission request means for sending a request for
transmission of the packet to the base station selected.
52T. The mobile communication system according to

25 Claim 51, wherein said base station further comprises:

notification control means performing such control
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mobile station whlle storing a plurality of packets

addressed to said mobile station, said notification
control means makes said transmitting means transmit the

packets to the mobile station and makes said storage

(7]

notifying means send a notification of storage of the

plurality of packets addressed to the mobile station,

thereto.
53. The mobile communication system according to
10 Claim 46, wherein said mobile sktation further comprises:

change occasion notifying means for, when the mobile
station changes a base station desired to transmit a
packet addressed to said mobile station itself, to another
base station, sending a notification of discontinuation
15 of subsequent transmission to the original base station
before the change and sending to the new base station after
the change, a request for transmission of a packet
addressed to said mobile station of its own and
identification information of the first packet of a

20 transmitted object.
54. The mobile communication system according to
Claim 46, wherein said mobile station further comprises:
measuring means for measuring receiving qualities
of sigﬂgls transmitted from a plurality of base stations;

25 selecting means for selecting a first base station

desired to transmit a packet addressed to said mobile
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the respective base stations; and
transmission request means for sending a request for
transmission of a packet addressed to said mobile station
5 of its own to the first base station selected.
55. The mobile communication system according to
Claim 46, wherein said mobile station further comprises:
measuring means for measuring receiving qualities
of signals transmitted from a plurality of base stations;
10 selecting means for selecting a first base station
desired to transmit a packet addressed to said mobile
station of its own, based on the receiving qualities for
the respective base stations; and
receiving quality notifying means for notifying the
15 first base station selected of the receiving qualities for
the respective base stations, and
wherein said base station further comprises:
determining means for, when the base station of its
own 1s selected as said first base station, determining
20 for each of other base stations whether a packet to be
delivered from the base station of its own 1is to be
transmitted to said mobile station, based on the receiving
qualities for said respective base stations; and
I;structing means for providing instructions of
25 transmission operation based on the result of the

determination, to the other base stations.
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10-uN...!////aBNC measuring means for measuring receiving qualities

of signals transmitted from a plurality of base stations;
10 decision means for making a decision about in which
communication state each base station is out of a
plurality of predetermined communication states, based on
the receiving qualities for the respective base stations;

and
15 state transition request means for sending a request
for a transition of a communication state to a base station
desired to make the transition of the communication state
into another state, based on the result of the decision.
58. The mobile communication system according to
20 Claim 57, wherein said plurality of predetermined
communication states comprise: a first state in which no
packet transmission/reception is carried out to or from
the mobile station; a second state in which a packet
addres—s.ed to said mobile station is provided with

25 identification information for specifying said packet and

in which the packet accompanied by the identification
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claim 46, wherein said delivering means comprise
encapsulating means for encapsulating said
identification information and the packets that are
15 delivered, encapsulated packet delivering means for
recording the total value of the length of said
identification information and the length of the packet
that is delivered, which expresses the length of the
encapsulated packet obtained by encapsulation, in the
20 header of each encapsulated packet, and delivering these
encapsulated packets, and construction judging means that
judge that the encapsulated packets are constructed
containing identification information in cases where the
length obtained by subtracting the length of the header
25 of the encapsulated packet from the length of the

encapsulated packet that is recorded in the header of the
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15 delivering means for delivering the packet copy to
another base station:;
storing means for storing the packet accompanied by
said identification information at the base station of its
own and a packet delivered from another base station; and
20 transmitting means for transmitting the stored
packets to said mobile station.
61. A base station, together with a mobile station,
making up a2 mobile communication system configured to
perfor;n’ transmission/reception of information through a

25 packet and perform data 1link transmission control

comprising automatic repeat request control, said mobile
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10b 10b storing means for storing the packet accompanied by
said identification information at the base station of its
own and a packet delivered from another base station; and
transmitting means for transmitting the stored
15 packets to said mobile station.
62. The base station according to Claim 60, further
comprising:
determining means for, when the mobile station
configured to select a first base station desired to
20 transmit a packet addressed to the mobile station, based
on receiving qualities of signals transmitted from a
plurality of base stations, and notify the first base
station of the receiving qualities for the respective base
stations_,- selects the base station of its own as said first

25 base station, determining for each of other base stations

whether a packet to be delivered from the base station of
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selecting means for selecting a first base station
10 desired to transmit a packet addressed to the mobile
station of its own, based on the receiving qualities for
the respective base stations; and

transmission request means for sending a request for
transmission of the packet addressed to the mobile station

15 of its own to the first base station selected.

65. A mobile station, together with a plurality of
base stations, making up a mobile communication system
configured to perform transmission/reception of
information through a packet and perform data 1link

20 transmission control comprising automatic repeat request
control,
said mobile station comprising:
measuring means for measuring receiving qualities
of sig;;ls transmitted from a plurality of base stations

25 having a function of determining for each of other base

stations whether a packet to be delivered from the base
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) base stations, making up a mobile communication system
15 configured to perform transmission/reception of
information through a packet and perform data 1link
transmission control comprising automatic repeat request
control,
said mobile station comprising:
20 measuring means for measuring receiving qualities
of signals transmitted from a plurality of base stations;
decision means for making a decision about in which
communication state each base station is out of a

plurality of predetermined communication states, based on

25 the receiving qualities for the respective base stations;

and

176



o r ; ~ i\ A s ‘o
10\ 26038 4A148 01 BitdB6 ug: ()- 10% u& ()- 10% u& () -1 z#10% u& () - difuel(Jl L
10% u-u& ()--4gaB:/1 10\I| -z#10% u& ()-1+ 10% u& ()-vy)
10% u& ()-' 310% u& () -, %40% u& ()-!111#10% u-u& ()-7saB7/1 10  FP02-0043-00
10-u=10% u&' ()-9 10% u& ()- | 7#10% u& ()-! >&3
10% u- u&' () - &3110% u&' ()- S/ Z10% u& ()- QN 1L 10% u& ()-F 10% u& ()-S
10% u&' () - %.10% u&' () -, #10% u& ()-0f 10% u& ()- 10-u 10- uSaBmi 1L
10% 2#10% U& () -10% U& () - 10% U& ()-

5 ) P A A P N U,
yin éelgflg%s%g&g%% 8 A0HMELb) B ERIOPAE 0 3890 gl v) GL0%
10968 (- :i‘#l &9{?”%8%?& %%’%19{%%@‘6%9%%?ﬁ%&%bﬁ'?ﬂhf@o}w -
1008 () [ <BCE SO 173 A MR | %@%ﬁﬁ&f@é{f{@ﬁf Segisio Shsce ()
1081)0 1/ (2)3/@&1?) %M}%&?ﬁ%@%é% %&%@%Mn{)&*%@f‘aiﬁx 6 1K Gl
o 3 P o S Oy (L 100 E e ek nd o AT - tares |
7- #1090 & ()"!_%?( %9%’@&' (%) FlﬂPr@t?‘ (g t&0%r§h() Whidhl 0%h& ()' L akQWEE& () -

/ =bC1L% 109 & #1090 & gl0%l, & (

10T=10%1& () - 9%9%%1%1:156 Ehehk @ 0°f2r§L Ehr%l%‘&‘wéu*&)tﬁ#g}wﬁr&ﬂl $he
10967& () - 3109a& () - S3T0%& () - 5maBbCliL!

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

packet copy can be transmitted to the mobile station.
68. The mobile station according to Claim 64, further
compri—s—ing diversity reception means for, upon reception
25 of identical packets from respective base stations,

performing diversity reception of the packets.
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and perform data link transmission control comprising
15 automatic repeat request control, said computer being
configured to execute:
a measuring step of measuring receiving gqualities
of signals transmitted from a plurality of base stations:;
a selecting step of selecting a first base station
20 desired to transmit a packet addressed to said mobile
station of its own, based on the receiving qualities for
the respective base stations; and
a transmission request step of sending a request for
transm;ssion of the packet addressed to said mobile

25 station of its own to the first base station selected.

72. A mobile station control program to be executed
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communication system configured to perform

transmission/reception of information through a packet

(7]

and perform data link transmission control comprising
automatic repeat request control, said computer being
configured to execute:

a measuring step of measuring receiving qualities
of signals transmitted from a plurality of base stations
10 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
respective base stations, and providing instructions of
15 transmission operation based on the result of the
determination, to the other base stations;

a selecting step of selecting a first base station
desired to transmit a packet addressed to said mobile
station of its own, based on the receiving qualities for

20 the respective base stations; and

a receiving quality notifying step of notifying the
first base station selected, of the receiving qualities
for the respective base stations.

73i‘ A mobile station control program to be executed
25 by a computer mounted on a mobile station, together with

a plurality of base stations, making up a mobile
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communication system configured to perform
transmission/reception of information through a packet
and perform data link transmission control comprising
automatic repeat request control, said computer being
configured to execute:

a measuring step of measuring receiving qualities
of signals transmitted from a plurality of base stations:;

a declsion step of making a decision about in which
communication state each base station is out of a
plurality of predetermined communication states, based on
the receiving qualities for the respective base stations;
and

a transition request step of sending a request for
a transition of a communication state to a base station
desired to make the transition of the communication state
into another state, based on the result of the decision.

74. A computer-readable recording medium wherein the
mobile station control program as set forth in Claim 71
is recorded.

75. A computer-readable recording medium wherein the
mobile station control program as set forth in Claim 72
is recorded.

76. A computer-readable recording medium wherein the

P,

mobile station control program as set forth in Claim 73
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