;e3e?h?4(6ThQ 1- SPECI FI CATION TITLE OF THE | NVENTI ON ' AUTONOMOUS ZONE
FORM NG COVMMUNI CATI ON APPARATUS AND AUTONOMOUS ZONE FORM NG mmwmmmwm
TECHNt CAL FI ELD The present invention relates to a technique, mmmmn
zone which is an area in which a wireless termnal can perform a.sesox
comuni cation when a 10 wirel ess base stati oA~provides a service in a
W rel ess communi cati on system which includes the wirel ess basﬁmmmmmmmmMMMF
the wireless term nal. BACKGROUND ART %%Aéﬁé§é$$¥$@tional W
comuni cati on system size of the zone Ss base st ati Qgoohss
deci ded at a desi §hTEEaHE. TWIeINVENTVDNe starts to be provided, the
service is . provided by @@@dﬁgﬁbggngONEagb?M?PEOFdMﬁng@£$f@N20 the zone
| 0

at the design stage_are transm ssi on power, antennas and the |ike.
The size of the zBREABATUSe AHarfEtONYMEHANGPHE FRRMING MHETHEP gs. 1 and 2
show a conventS onal technique. As shown in Fig. |, a newy installed

W rel ess base 25 §E€hh9@&ﬂ“#¥hﬂ§ new y nounted searches frequenci es and
perch channel s of —surroundtng—wr el ess base stations, and deterni nes
carrier of the base station T?@O)Plbﬁsw*anéﬁrV@ﬁ‘ﬂié@nt imAlRtgsTdGo ot perch

channel . In this taginithe HzeimtezgaBewhs chr adetA Mred. isOyhhch a
~addition, as shown.in Fi%.% t he service isggrovided ¥ kee

; by, ng t he
predet erni ned si 28 6FLERE SEAHRE b GAN WPBASRE M SREIEH G %vaéﬁns?atus
of the surrodifdi nginelelsesbasasestatt oonprond deent areedy aboven as for the

35 conventional wyiekess sbasguildldLPioh! 8)STLRS WA PV c Ade §ORALL T ONS on
the antenna are predeterm ned at the de5|gn stage., Wien initrally -2

setting up the w YeFESE55a0@s8 AtdhionadNfntheopdr@liovts &RFPOHLRAY ng

conditions such as transm ssion power of surrounding base stations are

measured. On the ggékéRng%pgﬂﬁprrounding 5 conditions, the timng

broadcasted syste nd the carrier are determned as
notificationi™formation. Wigh & IRORY eRF688ahayd relag orrgeteri gation

abnormal ity of sypgbtemi,zatizen ¢f atige WebheSUEr @uRAiWIG N d £4 E58sBase 4
stations, or, whe .the .wireles ase station _changes transm ssion timng
of the wireless bggégékgﬂgg1é%%ﬁ§§gdﬁg oggﬁﬁggt%%éﬁﬁﬂch f4nfiel of ot her
base stations, théesyscemsideds tleo beerpsevided r éhcotsrlvbee quasi nor nal

operation is necepgakyde@d UiEtHNCHEREI 28hk0N. Factors for determining
20 the zone at the design stage are transmission power,
tilt of antennas and the like. The size of the zone

can be changed by changing the factors. ‘

Figs.l and 2 show a conventional technique.
As shown in Fig.l, a newly installed wireless base
25 station which is newly mounted searches frequencies
and perch channels of surrounding wireless base
stations, and determines carrier of the base station
(f0) or transmission timing (T0) of perch channel.
In this case, the size of the zone is predetermined.
30 In addition, as‘shown in Fig.2, the service is.
provided by keeping the predetermined size of the
service area without considering service status of
the surrounding wireless base stations.
As mentioned above, as for the
35 conventional wireless base station, transmission
power and conditions on the antenna are
predetermined at the design stage. When initially



15 In the above-nentioned conventional technique, in order to change an
area for providing a service, it is necessary to change setting of .
transm ssi on power of the wireless base station after stopping the service,
or it is necessary to 20 change the wirel ess base station itself. In
addition, since transm ssion power and antenrBa condition should be changed
by hand, analysis and the |ike should be perfornmed before changi ng the
transm ssi on power and the antenna condition in 25 order to formng a zone
in consideration 8FtLaPPot® ddiRiiiBRse8ach2ES isASttdlqmat idHh B2 dRe of
surroundi ng wi r el eperhadenst atiosund ingddbhbomr.icsinGdtheaswor k for
changi ng the transpiLssi r.and t ntenna .condi.tion needs to be done
every tine when Sggéﬁék?%ﬁﬁgh I?ﬁ@%raQES%PFgﬁﬁaﬁﬁqu%ﬁF%t%ﬁ?%h%?st?ﬁ?fic
vari ations or theMppRErEE . .chiiyddie Wpahisost ther equinamthdiong mai nt enance.

In addition, wencyhoekesnshashst@ihong BLEaRLAGRE S hvely, traffic
condition varies 35_from.gne bas tation to another. There are sone
wirel ess base staf?gﬁ§mﬁﬁéﬁ§tﬁﬁéf§ €iS2tbhGEstER. S M He?Shand, there

is a case where thetéfigatdon -ihfeaidtosong¥aenonhien widjabens base
stations so that EEE&@oﬁé%gac‘ngﬂébé@nGPxﬁQﬂ@cg- %%@éﬂ%ﬁ Pofiageaphere

a user which is in the edg a service are to é%n I nue
communi cati on evefil WRedUgaRUunding debF abaspoRaggy sdaicns+ 9%, dékeRrabl e
that the ser\ilce Bheawame laet herssesva oAl eRadiyeadn anends Wbhel ess base

station are over| apper, HQWRYST i fo1he,SELuLCE areas are A ways,oyer | apped

regardl ess of tra i t1ons, equency uti I 8y i's
| oner ed. DI SCLOSUREEEFLTRE PIRVENTI <ine Mhel pe ésetiheimbarsd ortdsiennt rthed in

light of the aboveyseaihi aeedsprab!wen ra88ti hnbis rabobr D) &8t Shathe present
i nvention to deternine,and chqggg a,zone which is_a service are
P the B66FES

h a . of a
wirel ess base stat?dHe TSPEHR Rent i e oF ©BF ¥R EP FORE Z5reQdht
i nvention cadde configures Ias tfho |dwsve 20eThéopeesennianeitnah is a
conmmuni cation appgeahH$qlhe ,a i rEless EQ”HH?h&?tb%”é¥G§‘¥B%$P} 1@iRgse
station, |nclud|n%: a gart whi ch aut ononously“forms a zone which is a
service area of theSBa%éCStratliton-S ZIPRSPFEsEAL CHAVEIR | S el bef al so

configured as foltoassmission power of the wireless base station
after stopping the service, or it is necessary to
20 change the wireless base station itself. 1In
addition, since transmission power and antenna
condition should be changed by hand, analysis and
the like should be performed before changing the
transmission power and the antenna condition in
25 order to forming a zone in consideration of various
conditions such as installation state of surrounding
wireless base stations. In addition, since the work
for changing the transmission power and the antenna
condition needs to be done every time when
30 environment such as surrounding base stations,
traffic variations or the like is changed, high cost
is required for maintenance. '
In addition, when wireless base stations
are placed successively, traffic conditibn varies
35 from one base station to another. There are some
wireless base stations where traffic is congested.
.On the other hand, there is a case where there is no



The present invention is a comunication apparatus in a wireless

comuni cation system having a base station, including: 30 a part which
detects that a zone is newy forned around the base station; and a part
whi ch aut ononously changes a zone which is a service area of the base
station according to a newly forned zone. 353According to the present

i nvention, since the service area can be autononously determ ned and
changed, it becones unnecessary to change -4 transm ssion power and
ant enna condi ti ont&f ffHE angeskipasénsadiipeerdf thaspeitat hPng araltsits

and the |ike speciakly ablsav&DEibier cABhALARANCE Gtk DEn&pduegda Balsie the
above configuratioH' t he communi.cati on apparatus jncludes: a part which
POk bobfdihg b K

detects a congest 'BR*St & &0t° " 3tFP otifid FsEM At orf oFetFheChagée?
station; and a pamaywwiaeit e at@rbsinueonemmhinglratsi drheevidn sehencquadéayof
the base statimn aggendiig did Al 508GeStien ot Al {adhe disectign of the

surroundi ng base stati,on. According to the present Invention, a service can
be provided for aSBAVECS ANGRIRY ABOLRPAI RELY IGhvRa Pt 03 Anaddpsesit

wi rel ess base stawvioeless hEseongesionnagan obemeaelgmwaed. HAbweved,SerEVi ce
can be started fo i el 1 hal LEl t r\I put
for wwreless ter miﬁgi g%lrﬁﬁi%% g}%?%g%ﬁ%ﬁé&%vggbse!&ﬁlgesrgrac#\}%g%gg%%%pégggg

i mproved. In the 8bot&addniq Jinrdiehons he feommeTYaty ol bppaiabus i ncl udes:
a part which ldet eefiified entgy ziohel ®hetb8.base station on the basis of
receive quality of a 25 signal received froma surroundi ng base station of
the base station. According to the present invention, since the receive
qual ity of a signBISE&OSUREN GF dhiE hENBENESONDi ng base station, various

val ues” such as 30 receive PoMRS pids0s0 salaRtdelaYs Ridn€r{QLar ghe, packet
error rate and thSFé%ge can be used for zone formation. Thus, the zone can

be determ ned acc | PI 151G P ARDVREREAPRGE REYH-eM heRE EBrAdnARat i on
appar at us i ndludesbjacpartf vittie hp nessut esnreadiived tpowkst@rminanandssi on

del ay of a signal cggRe! @ tndPA3ich is a service area of a wireless
base station.

To achieve the aboveQmentioned object, the
present invention can be configures as follows.
20 The present invention is a communication
apparatus in a wireless communication system having
a base station, including: '
a part which autonomously forms a zone
which is a service area of the base station.
25 The present invention can be also
configured as follows.
The present invention is a communication
apparatus in a wireless communication system having
a base station, including:
30 a part which detects that a zone is newly
formed around the base station; and
a part which autonomously changes a zone
which is a service area of the base station
according to a newly formed zone.
35 According to the present invention, since
the service area can be autonomously determined and

changed, it becomes unnecessary to change



-5 station froma surrounding base station; a part which calculates a ,
di stance between the base station and the surroundi ng base station on the
basis'of a result of the neasurenent; 5 a part which determ nes the zone
which is the service area of the base station on the basis of the result of
cal cul ation. By using the received power or~fhe transmi ssion delay, a

di stance between base stations 10 can be easily obtained. In the above
configuration, thg conmuni cati on %gfara us 'ncludes:cf ar t i ch neasures

t

a bit error rate of *8°PAERECTeMVICT a12%f PBHFPRFo AR Wl i the 15
surroundi ng base winelenst batslke dasteian ab foar ped fanudantg vdnahy sles eanidnes

the zone which isgfbe;$geViste Al8a of tfﬁu@?sgoéka@d@1ﬁ§i é“ggbégfgao

result of the measurenent. By using the bit error rate or the pac
error rate, a di SP&nE8AE6eGhi ch a service can be provided can be determni ned
with respect 50 a threshol diaf thesedvdee gonakiburberiexagie. |n the above

configuration, th i.catio tus.includes: 25 a part which
detects a serviceg%ﬁﬁggﬁgbggog s&§%§§%§?%9188§885Fation.by t he base
station; and a part which dét ®rthethitlke denectli eh dongdwt sen viétatared of

the base station gsughirtbahdibe $B: SOFYEEES 8% Lhe TRAIM o Loi Hiot Ngr! ap
in the 30 sane service area. ccq{dlng?to the present I nventjon, B a zgge can

be determi ned without overlAp®35t SEHFReSAFBATISS R AR QPRACD 15 ©
configurati oAl theervhmanitceri of diparkass shekidesa®® ey ttahtlch

aut ononousl y det eg5hges tWBLCR thald &rd {85e uas‘;geic@fi%i %*fbacrm Ué@%}.cg%{ngin

patterns of the agne which . is the service area of the base ation are
prepared. ase station. '

According to the present invention, a
service can be provided -for a part of wireless
15 terminals connected to an adjacent wireless base
station so that congestion can be relieved. Thus, a
service can be started for wireless terminals
waiting the service and throughput for wireless
terminals in which a service is being provided can
20  be improved.

In the above configuration, the
communication apparétus includes:

a part which determines the zone of the
base station on the basis of receive quality of a

25 signal received from a surrounding base station of
the base station,

According to the present invention, since
the receive quality of a signal received from the
surrounding base station, various values such as

30 receive power, transmission delay, bit error rate,
packet error rate and the like can be used for zone
formation. Thus, the zone can be determined
accurately.

In the above configuration, the

35 communication apparatus includes:

a part which measures received power or

transmission delay of a signal sent to the base



By preparing the patterns, a zone can be determ ned quickly. In the above
configuration, the 5 conmuni cation apparatus includes: a part which
detertrines the zone of the base station on the basis of a first distance
bet ween the base station and a zone edge of a surrounding base station, and
a second distance 10 between the base statioR~and a zone edge of the base
station when transm ssion power of the base statlon is smallest.

Accordi ngly, an e%‘t_ gllent one can be de ermg In the above
configurati on, 3586 r?mcaﬁ i D SPPRR LPEs PASE ddediot part whi ch
determ nes the zone of the bBagart athbohonalhelbasiss aofdiasthsdtansechetween

{he base statloh 8RO Bas@na.adoplady SUAL OUNGLAG A AL o0 LD, Ml 61 the

first distance becones m ni mum 20 i n surroun |ons exc
particul ar surrouhdfngeBise ot & itulh YA heam@éilstk\éfecﬁlﬁrairhed by

subtracting the first di staaceartomiheh secesendinslana bﬁﬁml@ﬁgﬁ?% t han

a predeterm ned v g gordi to sent in nt| on verlaps can
be decreased and f(:J:‘lltl)%‘l/ere ar eaacr}%ﬁ31 beé;gﬁll §%ae| ﬁt? (r)PaSls

Especial ly, the eff@c¥epylraode Q@HewJaan@ctl onal ant enna | n which the

beamw dth is wide is used. gin utsmalgab.gy@ g@@ghgg@atpuo%r tde 30
communi cati on appgf at us. incl ude part ch determ nes the zone of the

base station as a CEhe 3P AR &?XT%S%%E?BH%WG@P e dHaskakianpon
is mnimmifOthetanibeaessidounditegiade station in which a val ue obtai ned

35 by subtracting the first g %tl,%ncaq)g\;@ng:%gg égggr&q qll sttq}réce is |larger

than a predeterm ned val ue. /According t E sént i rve ion, over |l aps
can be decreased GHMARYEREN & SPRAHP HES chRGtYEESIiN zone for mati on.
Especially, the effect is lar @@M@hﬁcldlrﬁ@@éueeal adRienRa ddy WU €h s he

beamw dth is nar S 2 | € onfiquration, the
communi cat i on app%?%\ét%}ge?ng r(?es &£}$a§$g)M| cﬁoﬁgfagrlr% n(fsentthep%?m tR¢ the
base stationldn tHerpadpdipg &a@%t%@%tmehheh@ab@s@tatatqmn amd a zone

edge of a surrounding base 40psiat lquLdm Aot ebnt Re sl ikhel At ahcecpecones
m nimumin surroumgé ng. base stations. e pk?%gartl cul ar surroundi ng base
t

stations in which & vaT ué 66t AFF&d By i AGatHem PCO T %Nk rom
the second di st ark&sbktontsther ger suramen pr edeterm ned val ue, 15 when beam

width of an antenna used bygihehase St PP EXEE8US 13 PIgIGHES r‘Bé'l&ge@ngl &
and 20 error rate, a distance to which a service can be
provided can be determined with respect to a
threshold of a service quality for example.
In the above configuration, the
communication apparatus includes:
25 a part which detects a service content of
a surrounding base station by the base station; and
a part which determines the zone which is
the service area of the base station such that the
same services as the service do not overlap in the
30 same service area.
According to the present invention, a zone
can be determined without ovérlaps of service areas.
In the above configuration, the
communication apparatus includes:
35 a part which autonomously determines which
pattern is used in which a plurality of patterns of
the zone which is the service area of the base



a part which determ nes the zone of the base station as a zone forned when
transm ssi on power of the base station is mninumif there is a 20
surroundi ng base ‘station in which a value obtained by subtracting the first
di stance fromthe second distance is larger than a predeternined val ue,
when beam wi dth of an antenna used by the baée station does not exceed a
predeterm ned angle. 25 In the above configuration, the conmunication
apparat us incl udes; part which obtalns the first distance as a val ue

‘cal cul ated by sub?F%Ef-PﬁgatrﬁepsFiez%a’b? a zone of the surrounding base
station froma distance 30 lmqﬁ\mﬁarpathen@aﬁhesbatut@&md d heoselir c@unPieng
base station; and;obtajng %hE{ ce bet ween the base station and the
surroundi ng base statlon from recel power of a signal at the base
station sent 35 fromthe surffourdR r@ocb‘agecgﬂétlg@ﬁaé;ﬁ@rw dern ssion povver of

the surroundi isg b@@ﬁmahauactrlonﬂ@ﬁﬁe@g i Q%@ Dildie@N Can al so be
configured as follows. The prese invention is.a wreless congﬁuhcatlon
0

systemincluding a plurality & é%h§?3t98ﬁ§rmﬁﬁgﬁm P Pation
system 5 incl udi ngaae béastiom pmttlwllaasbasefstaatflmstasimteynaepart of the

plurality of base,stabibantnd Mafardisrish Base stz%fn' |yl pg a part

whi ch aut ononopusly forns a zone of a service area of articul ar base .
station on the ba V§r8Pnﬂ%ﬂ§\R9?R)%ﬁ%}f?9'oﬁn§1@n§ﬁ$QQQxﬁM%Ea*?6m
surroundi ng Bdse béﬁWeensth@thshrqmiﬂlbheapﬂeaembnen&ﬁﬁecmﬁ thexbhkkity

can be provided fQ{:a\ng% %%Ipacsreaﬁérﬁ{%g.{? gg%' L4 &}%%ge a%‘g?ﬁion

determ ned fi xedl her objects and “ad ages o
pr esent |nvent|onlﬁnﬁmaéé@@ﬁelﬂﬁQ?%@@hP@hV f pometftfe crisintovi orye dedni bed
descri ption when geadrinineenj unction with the acconpanying draw ngs. 20

BRI EF DESCRI PTI ON OF THE W Fig.1lis a_fi for explaining a
conventional techni que; FPgéflhgﬁ%.ﬁgﬁﬁ?ecPBFlg Iiﬁﬁ?ﬁg Tonventi onal
t echni que; 15 communication apparatus includes:

a part which determines the zone of the
base 'station on the basis of a distance between the
base station and a zone edge of a surrounding base
station in which the first distance becomes minimum

20 in surrounding base stations except particular
surrounding base stations in which a value obtained
by subtracting the first distance from the second
distance becomes larger than a predetermined value.

According to the present invention,

25 overlaps can be decreased and covered area can be
enlarged in zone formation. Especially, the effect
is large when a directional antenna in which the
beam width is wide is used.

In the above configuration, the

30 communication apparatus includes:

a part which determines the zone of the
base station as a zone formed when transmission
power of the base station is minimum if there is a
surrounding base station in which é value obtained

35 - by subtracting the first distance from the second
distance is larger than a predetermined value.

According to the present invention,



25 Fig.3 is a figure for explaining an outline of the present invention;
Fig.4 is a figure for explaining change of a service area according to a
congestion state; Fig.5 is a figure for explaining change of 30 a service
area on the basis of neasurenent result of receive signal; Fig.6 is a
figure showing a configuration of a wrel ess’communi cation appar at us
according to an enbodi nent of the present invention; 35 Fig.7 is a
flowmchart of operation of a wireless comruni cation apparatus according to

an enbodi nent of PHETPABSe@N Mrrfeoreasedyang goyqied 35¢freapope
expl ai ni ng a probkeimirgedetier donegf armanepnki ESpeciam figurehéoeffect

explaining a problgm L detgldyd ni ng; 8 E?QShai 'é'ln%e%t ai's'_r?gﬂﬂ&ietfm@
explaining a first exanﬁle of a zone %e.ernlnlng me odj Ig. 1171s a
figure for expl ai APAY ¥AAEd: i6F navereyrse uR&Aple of the zone determ ning

method; Fig. B is a flowhard e aabbist coxaipueakd if, tige zone
det er m ni ng net hod; Fi%1%§ i.S a.féﬁuretfor.exgl%:ning the first exanpl e of
(o] FUE §RCTES

t he zone deternin?ﬁﬁmﬁe Eonct %f? é. &S ‘a figure for explaining

a second 15 exanple of the zomaxdetenhthi dgteethiods Rig 46nésofi thewchart

of the second exapgpke @kaltherzU1e detepabnsng smat hodic il HOchsed Lhaure
showi ng a configuration of a wireless system having a control  station. 20

PREFERRED EMBODI MRRFS PERTEARRANG DIACTRECPROERE ON T F 2 Rdindf Pgsee for
expl ai ni ng anOout staeioh time wiriestenthéngepsiconi skiahc (199 c ahessm S8 L Mmume

areas where some whrgless BasG $U8L L ONSLDRYEnEO HIGAN SL AL L&, BT Vi Ces.
According to the present
surrounding base stations in which a value obtained

by subtracting the first distance from the second
distance becomes larger than a predetermined‘value,
15 when beam width of an antenna used by the base
station exceeds a predetermined angle; and
a part which determines the zone of the
base station as a zone formed when transmission
power of the base station is minimum if there ié a
20 surrounding base station in which a value obtained
by subtracting the first distance from the second
distance is larger than a predetermined value, when
beam width of an antenna used by the base station
does not exceed a predetermined angle.
- 25 In the above configuration, the
| communication apparatus includes:
a part which obtains the first distance as
a value calculated by subtracting the size of a zone
of the surrounding base station from a. distance
30 Dbetween the base station and the surrounding base
station;
and obtains the distance between the base
station and the surrounding base station from
received power of a signal at the base station sent
35 from the surrounding base station and transmission
power of the surrounding base station.
The present invention can also be



invention, when installing a wirel ess base station (newy installed

W rel ess base station) for providing a service in an area which is not
covereéd by the service areas, the newy installed wireless 30 base station
autonormusly determ nes the service area so that the service area covers
only the uncovered area as shown in Fig.3 (bf- The present invention can be
carried out by usi ng sector antennas, or adaptive array antennas. 35 First,
an exanple in whic %he seé% na is used will be described. Wen
booting up the w F8P $9WESe &t af?g OWhe wirel ess base station -10
searches for perch channel s Tfe spresenti mngnmaloesﬁéaasaqu@lé@Qs by using
(the sector antenngsmmfh iy dd Bysihf §ﬁé&ﬁ§i‘n§; REI QIO by §RCRasgCt Of
antenna and recei ve power surroun ess Jb e station is
stored for each s%EPBI’-Oé‘ﬁtrerHé? W%%l%%uiapfﬁﬁlh‘@llﬁ@%qfél%%t%se station

br oadcasts tr aﬁnsmasﬂaﬂl}m@v\/@rt b]yeaJ§t ng phetpenah chamelstdheomi 58l gngybase
station estlnates tgg ?eg@ of t@Y 8# oundi wi rel ess. base 10
r ans

station on the baSi the cAST Y P8 ST VRS ant*Fecei ve
power of a recei véaﬁlgﬁallarsmﬁ:%e t$eat beri koclpdiery & trmatesiol di stance

exponenti ation Ofah’taﬁéﬂi'o%%lq,n ﬂQS’M-ﬁé,a' bohde bel atigwslwi &asyrd® Sstipmte the
service area to the é? di.r ec the new wirel ess base station

exi sts. By estimatfh FH&a§é ?ﬁa%ﬁ%ﬁ?%? o &her Adtdishg i FeFei¥epase
station to tRE diqeslity wierslgrirel nene vk tekbds £ roas eswwimdurndiwyi Base it
becones possible thatibhg service area of the new 20 wirel ess base station
is calculated for each sector and_ transmi ssion power of each sector can be
determ ned. For exanple, théGRANATRIFRatBe RrEsS@dr AMEHRECBI the new
Wi rel ess base stafieribg ld tdi &ia&ﬂd@efpﬂmradaaSIfbermzﬁfeltélﬁs nexsai rel ess

base 25 station tQtQ‘ElS ge 1‘?1f Vhple 3 stiaﬁge E,%\?F%r gpe[ ef‘-ﬁﬁ{?% d%ﬂg %rel ess

base station plus et ér mned
transm ssi on 6bme@tbﬁrtﬁ@3m§ﬁﬂmrﬁ#%%@r%asénétaﬁW@thQﬁﬁrﬂﬁwwmeeless base

station br oadcastpreséaltrratdv@héibrofwiIﬁnﬁabgﬁﬂe%o&@/vearppwrézh@ BE6MOLnRY
usi ng the perch CP Ego r?;é nJ[ gb(ﬁdl ment _of th resent jnvention wll
be described when™ P haCHATENEE B 152 TRwF Wi PELLSS ¥ T&%t1%0n is the
adaptive array 35caniungdiomeritst arié ngcopmpbeyriewy wiratasgs base station
surroundi ng base stations are searched.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a figure for explaining a

conventional technique;

Fig.2 is a figure for explalnlng a
conventional technique;

25 Fig.3 is a figure for explaining an
outline of the present invention;

Fig.4 is a figure for explaining change of
a service area according to a congestion state;

Fig.5 is a figure for explaining change of

30 a service area on the basis of measurement result of
receive signal;

Fig.6 is a figure showing a configuration
of a wireless communication apparatus according to
an embodiment of the present invention;

35 Fig.7 is a flowchart of operation of a
wireless communication apparatus according to an
embodiment of the present invention;



=11 According to. the result of the search, incom ng directions of signal

of perch channel sent fromthe surrounding wreless base stations are
determined. For this purpose, normal signal processing algorithm5 of the
adaptive array antenna is used. In the normal signal processing of the
adaptive array antenna, a beamis fornmed i n=Phe direction where the highest
quality signal is received. However, null (a point in which there is no
directivity) is formed 10 IE' ?rd' rect%on vvhere t he hi ghest quallt% si gnal
is received in this case. HEPRTPs EOEN XA AL 1P ren BFCPhEMbeam
made here so thatinheles:etxmlmara;ra tenéornmed aut ononously. The

above- menti oned autononmpus zgnre ¢l5 § of np. {gg{_} ?grb% al%rma Qn%rgﬂi m\/\/nen
installing the new wirel ess bdse station nane Z0 or med
around a wirel essiBadeteraindig ™a%toRr8; when a new zone is forned around a
base station, & he base statirar.recogi Zzesigheezene l@y‘;pqaq_e}{ﬁk‘g@ £hagqel

and determ nes ang gggrﬁe%f’i zoznoené)fdélee base stati %rﬂ tself In the sane
way as mentioned abov £ i fig Fam 1;8l;'ngx o4 g that a wirel ess
base station detects that arFla;djlal:em @aﬁegaﬁestf@tn axplaimicgngEsecon

state, and the wigel ess Qa&%tsté&amléh@aég%ﬁet Q%n%erdeférﬁﬁfn&%e&ﬂbag to
t he congestion state of thegﬁéjeg;:ent bas statl on such that the

station eases |oad of the c 2edl%ld‘f‘a eRVChagE Sfad o%%r%eei‘%mpéﬁn ng 30
operation carlbe pértbenednen detdrcasesgwnenhsidgt i ng up the wirel ess base
station and when providing r\4 c S a t I cCapnotify

ot her wirel ess base stati on? (%f 1cja Jg%l? %éﬁ%% To %g{ﬁﬁoa@ll g@rw ces for
wirel ess ternnal §$1rhafXe@pP ik a*%}ée 1’-°BSeF1§f:|e(§ﬁ‘l(‘U¢n%dﬁ*®"e%@ﬁion state).

As for a system otonttettietlysw t chi ng base, this can be done 12 only by
notifying of the nunber of \ng hialgngl nd t[} number_of. used chann

As for a packet exchange based system i n Paf 1558 a})lrnjan%s%rssﬁgﬂ es
according tol9 mae%iﬁﬂpgder @Ife@qmcégtar@lsluge@%dmm ng to the

traffic, a wireless base st@tllgomm%éfae§letzcﬁu%0fo@\@{é apl &ok@paci ties
for providing serV| ces r of reless termnals which are

connect ed, sum of %% B&Ftl %g%ehlzrﬂﬁﬁb REGEBEAL D &8 RYw i ng mi ni mum
bandwi dt h, usage 10 rate of Fdgpdd tis amdfiberki khosdrnchat odhfiguraebeas
~base stations canggeferig Mhet dhenwy, 5 gless congest ed
or not. For g arrp(IDe in :;1: V\nere %ﬁg ase st at IL;O% C&%ﬁ”@o?%ﬁ%ﬁﬁt. es are
used for m ni“rum bandw dt h ensuring and average usage 15 rate of other
capaci tates i s 309REFREBREM &MHOIMENT$ ORORT CRRR YWiNGEI®BS s eI 8SVBNTO0ONI S
80% on average. If the ratquLf opey at ? g{lrgorf%rt han 75%‘3ir§gdef' ned as
congestion state, the wrel ess base sta

A s in co gesltlon sTate.
Surroundi ng 20 wi PeFédsepefe trantRmserhnigveastionhi s ittt by) r ebewsi ng

the perch channel seli¢@ea aWida8 afse PaSEombali el 1deleYasd her £00885t habe
state, the w rSeI ess.. ?ggp{ st.ati on contrpols the_servigce area such that it

expands to tHe difeE S-SRI ot WP Bl es3CHREE 159 o Flom, present

invention, when installing a wireless base station
(newly installed wireless base station) for
providing a service in an area which is not covered
by the service areas, the newly installed wireless
30 base station autonomously determines the service
area so that the service area covers only the
uncovered area as shown in Fig.3 (b).
The present invention can be carried out
by using sector antennas or adaptive array antennas.
35 First, an example in which the sector antenna is
used will be described. When booting up the '

wireless base station, the wireless base station



In this case, in order to expands the service area to the direction of the
congested wirel ess base station, it is necessary to control the antenna.
When using the sector antenna and the 30 adaptive array antenna, these are
controlled in the followi ng way. For both antennas, it is necessary to
recei ve the perch channel of surroundi ng wiréPess base stations
periodically. It is obvious to the person skilled in the art to realize to

“receive the 35 perch ﬁFanng of sur.roundi n%llvvl rgl ess base statipns
periodical in a sYSEERFRNI ¢ SS\REFFBNFRRRIGE Bh OduSUFRRHIL B et B8LeBsse
stations beforehandse sta3iien hisinginpetbectertant emagnid®. servi ce area

can be expanded by storing sgctg{sg V\@ﬁﬁlg cgﬂge§%|a%hstaste%é§%g% SLE and

i ncreasi ng the transpi ssion power e’ sectors atrvel y
easily realized t%thc§§§§é’rt F & 9RR R4 BACEANEr AoV er redea el ni ned val ue
for the congest edsukrehedinkAsa sdBésOMbats addittiioon,id tsiSrHOSEHBI catkl

prepare several | o] ransms power. s and to contro] 10 the levels
according to the %ﬁléégt ::agtr'l: g’tq‘a e. S@grne?(a%fcgou ﬁnsg polsrs? F2° 122 FfRcr ease

the transmi ssi on PBAELCBUEK ORI Sles vtt@nameaglame rexsanded byingn tm and

Zmto directions g&r@hr @hameqasetrsé afiP8%eHaVHAG @tea@forop@éﬁimgeeef 80~
90%$ and 100 15 regﬁectl vel,y. %I on, the distgnce fromthe wreless

base station of congeSEFSH & ftreeals at R §P€H°flflgrhr’tgr1é’”’tl?%lr1%?ﬁ sk 3R power
and the receil¥e pshetioandnt Hdesdras e af edhef birbaduastiesst basenssatban i n

the congestion Stﬁéﬁeksaﬁ§“ﬂ33é¥bén®g€ £h8f”§tQ%@é%yEE§&%ﬁ$f

above-nenti oned nethod. On the basis ossi bl e tﬁat t he
service area of a V\Fré?@@évﬁ‘a%“’s‘?%t?%ﬁe%PEﬁsdéﬂe@t@’QW%ongest| on state
can be expanded s#gpohbat ithe serof ceraienio¥ebhapswedt h ttheiservice area

?ir"ioié’i‘?ﬁét the arorsdtade. s RSPt EhaLE s, YNNG froq npp ' ReS00°
congestion sta e. dFRAEtion wheays okies D@S’swblr@hm kaser 9ratiane®xofs .

adj acent wirel ess base stat |B(g,n ég@cid{@tﬁg)gcgﬂgegglr%&t agleeapa@f oyerlap with
a service area of_other w.re

S en ysi adaptive
array antenna, ch%‘ﬁ’éfﬂan ntghé“s’%?‘q%%% %?33 Egﬁ\é\g@r‘r&ﬂ cgJyr%?ﬁbgP t he
sane net hod as t hehabeve&heemevwonedrake hindoa88 Yhert idet ectisigs a4 tongesti on

state, the di rectbgecmag Ldent 'Hlfrtﬁittbﬁe%é‘szﬁ% téazseea%@ttﬁé‘eﬁy wt he

congestion st ‘Sg met er s can be 1dentified uni such as
ID, or frequé cy F&HESE8i hPSE oftat Het chs cRanrel aded tirRr I?%é‘) ap@tor
i nformati on on thandohgesaisindm siteat epawer Sbor edchThetdan ddre wasi s of the

information, a be&&%&?mﬁﬁ%@?d %Hﬁp é£§%pfe, the service area of a
sector antenna of the new wireless base station is a
distance from a position of the new wireless base

25 station to an edge of the service area of the
surrounding wireless base station plus a
predetermined distance. After determining the
transmission power of the new wireless base station,
the new wireless base station broadcasts information

30 of transmission power by the sector by using the
perch channel.

Next, an embodiment of the present
invention will be described when the antenna of the
new wireless base. station is the adaptive array

35 antenna.

When starting up the new wireless base

station, surrounding base stations are searched.



5 predetermned area in the area of the congestion state can be covered. In
the same way as the sector antenna, the transm ssion power can be
controll ed by weighing the transm ssion power such that the beam changes
according to degree of the congestion. 10 Fig.5 is a figure for explaining
a method for determning a service area of aldirel ess base station based on
quality of a signal sent from an adj acent W rel ess base station. The net hod
wi Il be described,in the fol % g%__rst,%e Wi rel ess, base, station
recei ves perch chaRfig8F l?@nttcbyﬂé r?%ﬁ‘ﬁ n§Ewiths &82usdve K1GPPHAY and
measur es the qual dfyecAdonise afeceigmajuaki pyrcheatiarsm glovesn € aF somcahked
recei ved power), WSS i i r 3ty e rate
and the |ike can éb{eggéggﬁfie vgheé%%?%n%ﬁtg)%sg%gﬁﬁro S paqf{ %egéég %% ‘t he
recei ve power hast BEehNdss HUMRRF i tPOFBR&r AR a0 FRiQFesis ing cahgesi thet hod
based on the t5ransfii sheoaddeltayweridtr g Qﬁ&éhh@edsn%ed 25 Whepnéhe
W rel ess base st S Gl ron| ed witht nt base station, the
transni ssi on del Z{’/&g@ﬁibg Al Ialf ed by e8P rltﬁ’él| é?tifevﬁl?ﬁﬁ@ of a send
signal of the adjaREARnNBas& é?(%ffl\ohsaﬁ@lrrsydchnomhmtdmthmmgwhSracehehe :

30 transmi ssion dgl ghe8&C W 10y r\Ql@rpélEeler QRRAALIRY, IHodd\et! aRgM SSI ON
del ay is cal cul at d di, sg:tance Cge en recei ve gnd send, base Stations can

be easily calcul a %d S&R the &4l &ql Qtlet(fﬁls‘fla%)e Ha, TRaMedof
the distancel(dd/2) the e restterar nétens 8beahdehwiste carell of ﬁlgﬁmbase
station, or, on tP@cha Qf HANS B $S 0N @g%’e%e@ccht %a?g{%lfefé bagg »

station or the size (k) of a service area, can e determned as
a distance to V\hlElPlesgPﬂ“cé’fcéﬁ‘%éD‘?ﬁ“Bv'Fﬂéﬂ PR rens o itheck i Bve of e FHdce

adj acent base staarea. ishife rpreat eduténdmotepgat ed to whol e directions so

t hat di stances to which ser vhGe e e n._the whol e directions
are determ ned. Accordingly, htceheachgctga]\fw%gngéga %f tr?env(\?nb% &YA%i on can be
det ermi ned adtfonof@E8pYiCThe ) tbeorperfeamedandtt iva lyacken einotat aiagcan
be inproved when @pmawca:tllz@wh.@t@@ge dBabeeampmtshordo J10dn eXapple, as
for a wirel ess base_stati ng%g lﬁ? hat error ra e of a 5| nal from an

adj acent base stat?dR 1§ sfol' 4T 6 <Ser ViasE Nt s &hagince
the degree of inpi®vewbrn wherew heome sianferineddemoeaﬂfech bgla$\e 15taetiens can
be cal cul ated, a ghstpase @tafalcantlrecawgﬁgmstmsw;eatﬂépra'M@ hch G =G

is satisfi ed an be cal iul at ed gosm di st ance
to which the?fir etBeRNBAsENG A TRrREH %r6Uﬂd€h§n§@rﬁ/|acez°%ﬁm°%ythépeat| ng

‘this procedure 2(bése whalte odi riecdd DASint bResebweC &gl eas mdnt héned

surroundi ng wirel gss,,hase stations can be obtained. Thus, the service area
of the wireless base station which intends to determ ne the zone can be
det ermi ned autononously. 25FHi%.% s & figure $wewierpleicokig guhati an of a

W|hrel gss communi Qairemeaap[&raﬁdlh%ﬁticltw Qeesents lt%\éQnterfhd%@@n@eE%@égB
t he above- nentz on r The wirel ess co ni cat par S of the
20l oneaEPaheds, A on SRR C RN 81 8p Sl ot

present invention INcludes™a TeceiV
surroundi ng base Baaei satd aomhrangparthe ekirvh ceerfrmarm¢derdbnyr bb based

on the control ”EEH@dCQBg%@Q:MrﬁS@EEté ncyenﬁhenad%%e%é%@aé{a&%' ch
sends a signal . The%go %‘8% art i ncludes a proce S|a(’cg art ch

processes receive®3 eorPaa% i A2 GhPBnREAS & oth ‘Toart 7 whi ch
control s the sendcpagestehi djacdnessbapemuhbtabnon apparfdukowsng W rel ess

base station3p operation can be performed in both cases when
stating up the wireless base station and when
providing a service. '
A wireless base station can notify other
wireless base stations of capacity used for
35 providing services for wireless terminals, that is,
the rate of operation (or congestion state). As for

a system of circuit switching base, this can be done



-16 for exanple. The operation of the wireless comunication apparatus of
the present invention wll be described by using a flowhart shown in 5
Fig:.7. The receive part 1 receives a perch channel of the adjacent base
station (step S1), and sends receive power, error rate, synchronization
information, identifier of the adjacent baselgtation and the like to the
processing part 5 (step S2). 10 The perch channel is sent simnultaneously.

In the processing a di stance between the surroundi ng base station
and the base stat?gﬁyaﬁéf 8% 19 dP 5t AREe PgMPEe AfurthRhRli Fge PRgeSst at i on
are cal cul at ed, aasdr thee niindieancef olﬁsédaecpahhleo.u;l ar Ab haseaspatken i s

cal cul ated. This I, arg bl e surroundlng base
stations so that ?%gﬁg%gg5|ﬂt)a%eooe\/\e££g§rq e‘ﬁ'ﬁalcgrect Pfa‘%pfeof)f t h&%beam i s
deterni ned for al fhargest |a(§3rﬁ3§r(®tfeq) ’S?s)tl@énép@lt@m&ahﬁﬂ%srwomchadsreo of

determining the sessicacdcrancse 1£cZOEneé ef:a@f%se aStatione 3 1ha e descri bed
| ater. This result notlfle tot f ant en R \r/?\@r cont rol art 7 (step

S4). The antenna ?tﬁi\h&n &Sty ollei)a? F18of r8lv§‘ lseerféla%%\?’f §e8 LR Tt hat
a send signal canpbev28igenereatwitdasethennuhbsmetfi fiicstless (séepifals The

communi cal | on apPRRALHS 20 muRicoeal LaKeBY ALAL ST hERT 25 2

W rel ess base st |og %\Q%V IS not necess e W rel ess base
station. For exari}ﬁf‘a wit orﬂl"rpﬁ} %‘E)s‘b’aiLPgSmﬁfﬁﬁmHH‘t b@é‘%%%‘?}h t WeadPr el ess
base stati on.lOForrexarrpre caipta detyy bend nthbelakbersonﬁmatortedu@ﬁnm9él§tsatI on
(for exanpl e, 29U 8935 LTI &L BYRE BT RREAR,2 GRITHDLEREL O

e vm te base

function). V\hen eterm ni ng e slze & Zone 0
station fromthe Bpg8 éﬁ:attﬁémzdlfe Inghpstedr psundithy Bise ex2mpba, bynt he

abovenenti oned ﬂE&hQéle@BebédﬁW%ﬁﬁﬁi@ﬂs dhéhaBQQﬁcapé@ﬁi%%@ﬁﬁﬂetﬂged
surroundi ng base ?é%tl on .. and % et base station, For exanp en

di stance between thé Surro nd| %tﬁPFBﬁlgﬁdaﬂ%% ‘?E‘?%%I‘é?agﬁse
station whichR3s ﬁ@%ﬁyolfnﬂfallamcbalsa@ntabem fier 3®%evearhe diaeetobns, the

size of the zone @ﬁeEBQlB%TUﬂNHEH @i@él@@scﬁﬁsgeé%gﬂldhcggaé@@dogy usi ng
a di stance between the parti}%(ﬁﬁ stati on and he zone edge

representative sufYBGAEeng AFoR © I—BRE\’iértl%é}if d'(‘-ﬁ’é? rﬁ}hﬁﬁg"@ﬁe
zone edge of 10 the paftined ars hmegm'aionnsslac:h t hate twhier gDees edgeeof t he

particul ar base sﬁagltggn grggsilrgs %ﬁ {_ LR a@ezon elfrp& I?.?SUI‘I‘OUI’IdI ng

base station which zone e omthe par ar station in
surroundi ng B¥se CiHELESS, esﬁasthoﬁﬁs§fibl Fifeﬁ’-)?CIB Qhﬂa‘-‘z Ietarkd which

overlaps with ot heecstkingnding dssen StRbhaas . be o |a§“v&]ﬁré‘§e§§'0h9@sbn
Fig.8. On the oth en det m ning the zon e t he rticular
station such thatgﬁﬁggggng\,\g‘ §ge of %e"%%g??&df’ar gtag:ﬁg'on&b% gﬁ €&8nt act
with a zone 20 edg@asef siaduonoidl ke basehst atemnqmlaﬂﬁazomc}ed‘gbatsm

nearest fromthe gapthayl &l i iPré &t SYAT BENALRG 23 St ALd DESs Hgggvered
area becones Iarge ﬁéshown in Fig.9. Accordingly, when variation of the

di st ance fromthe éldge of the
In this case, in order to expands the

service area to the direction of the congested
wireless base station, it is necessary to control
the antenna. When using the sector antenna and the
30 adaptive array antenna, these are controlled in the
following way. For both antennas, it is necessary
to receive the perch channel of surrounding wireless
base stations periodically. It is obvious to the
person skilled in the art to realize to receive the
35 perch channel of surrounding wireless base stations
periodical in a system which synchronizes with

surrounding wireless base stations beforehand.



25 surroundi ng base station is large, it becones difficult to forma zone
efficiently. In the followng, a nethod for enlarging the covering area

whi ch* decreases overl apping will be described as a nmethod of determ ning a
zone (service distance of 30 the particular station). A first exanple will
be described with reference to Fig.10. As nedtironed before, the zone of the
particular station is formed on the basis of the 35 relationship between

the service area of the particular station and the service area of the
surroundi ng base station. |dR%R #3EPEWCRS, S&“"’-’l?%‘iﬁ?%nd’lﬂiﬁ@ Bgs¥ice
station which becemes aaooIisd dexpahdadsbb] eehbo fialg zonerd s rﬂ:lﬁlgrw Il be

called a subject surrourdidlo hase.sialhofe Aol stance B betygsn, geedge of a

smal |l est 5 zone which the particu atlon can orn1an e par?lcular
station is conpar éaawsﬁﬁSeﬁlcﬁ%tm%%rdoﬁeFMeﬁeﬂt@qﬁart|I:1E1Itaansbat| on and a

zone edge of & sutémumdlvwwaéaesﬁlﬁt r@alﬂaan,tov\m{b@&ls@rtl%d>*< (Kis a
predet er m ned val %eg is.satisfie 0 surroundi n, tation is

excl uded fromthe suBfgéﬁﬁﬁﬁqcRﬁM?ﬁggBagep§Fgﬁ9ﬁfm X%? 4P ngoFn&ne
surroundi ng base spagesteashicirehe¢ssfbaseDsdadaridid>K (K is a predeterni ned

value) fromthe subject surrgundifgebgae station,,d&latd ogghbpegggfgeen the

15 particular station aﬂd surrounding base stations Ich are apart from
the particul ar st 88VEF3tho &0l xR EnEr B AR SEHAR MoreBUrapdinBP ngopssel

stations can lfe cohsi deved.s Aoccosdd hghytot heezene st ben f ot aed. sugh rt hat
Lhe coveri g areacknplle 930, 2% ey 09 g Al netugpal ILRIIRL)
direction of a neRPY&L @%ﬁ?sﬁQﬁ?oﬁethcﬁhﬁ§e@§s@rqfﬁ#nﬁm@e@ bys¥mbi Yimt y

that many areas aaadumaovey eth ¥hepidhe genQirsifcysmshdd @@&ngﬁgce 25 with

a zone edge of th rest .surroundi ng base stati.on. r using the
above met hod, wheﬁaa§§ FSuTdi %%%5 f8P|8% % S 1a dg) %9@% within the

i nsi de of théi%narﬁé§?qymwghwuchImhedpatupoul&meﬁdmstﬁncanffomnthehe

surrounding base §82bl@dCam A0 beatisAled dendRlsdibd N giLegtion of the
antenna of the partbjcul ar sta ion. Therefore, possi % that many
[

area are uncover e§24ELHELELs. q?Wtﬁ%eCEE@nﬁﬂéP§16VbﬂFﬁﬁﬁ?n@“ §PR8nce is
consi dered, when EEdEKv@Kpaw&rpram@tEhalBedVWMaH@res shttisé i eilrellbes35

surroundlng base EB@E'%Qahe zonlydegefégﬂ?hg%l QPJ 'téur£ogggiﬂgtggs%y

station. By determnln e ed
the method same as the above- mentloned method. On

‘the basis of the result, it is possible that the
service area of a wireless base station which
detects the congestion state can be expanded such
that the service area overlaps with the service area

25 of congested base station by a predetermined
distance X'm from the edge for covering the service
area of the wireless base station of the congestion
state. That is, it becomes possible that a service
area of an adjacent wireless base station in the

30 congestion state can overlap with a service area of
other wireless base station.

When using the adaptive array antenna,
changing of the service area can be realized by
almost the same method as the above-mentioned method.

35 When detecting a congestion state, the direction, an
identifier of the wireless base station of the

congestion state (parameters which can be identified



‘particular station in accordance with a zone edge of the nearest

surroundi ng base station in the subject surroundi ng base stations, the zone
can be forned by decreasing overl apping. 5~ Fig.12 shows a detail ed

fl omchart when a zone is determ ned by the above-nentioned nethod. The
process shown here is executed in the controll4part in a base station, in an
after-nentioned control station and the like. 10 First, distances R between
the particular station and surrounding base stations are cal cul ated from
recei ve powers andRtPRRfdH SUDh Fowh s OF EREWEATunditiF halsEn kgt PEng
measured in the ppetchulcharsiel iamnd (Shepl Ské) . afdr riofudingt daseont aheons
for 15 which the gj ar C t Ll b lled " j .
surroundi ng base g%é??%%g-%lnn sfchag?% |ér4$€ %}qgé\‘gb_- Ng‘}(‘t%% 't ﬁoce11 s%%)o%%%ilﬁgogase
stations are sortBbe Ardecmedsiany o deeawf ishdorses vaPovidratstep S12).
Then, surroundi ngpbagde tetralinns dre20imhtER hRear @it PRjestibaver than
a predeterm ned Iegg;_r aE%ne%cel ucdedefr m t?e gggj ect surroundi nr? base;
station (step S13}-2TRi §3Pr SCesC T Per f of Red *Fof AP AN G St FouRarhi§tbase
stati ons whi ch ar@napane,f dhme ttheapzmiseubar pswati ornt desormn2Bokkednbyfrom
consi dering subj e&éi?maﬁb tHS HANES{ 2906nSheReB) UM I Stk e6kam
surroundi ng base stafions in the first stage to the zone edges are

“calcul ated. The dFRFBAES CHTPE IR ctf AfRATPROMT AE S CATIR TSI VM- pover of
the 30 base sthation and powetid.evels ad fhguzendoedgepdefimiady as mbehsarvice
area (zone). As !hgy! b@Rh Ol POWRL- 01 oLERASE SLAY QN & SURLER!

e fransmtted

transm ssi on power oOr a maxi nmumtransni Sston _power Wwhi ch ‘can

can be used. NextStatigngbsgtoD il Fespizansignad) aant herefapnest
zone edge of the pajfhteulats ixteld N hoscakedkabad frmyw sBdl@stwponepewhi ch
can be sent (step 4) ... Ihi s -20 i1s, defined as a tentative particular
station zone edge??gq‘%éb&i%stlé]ncteh? ofcflhgo‘férﬁ?ati ve particular station zone
edge may be Z€ro. Then, it iFsiyatdgethahiei helesise basee sdfattimn sueeeiimdsng

base station 5 exbepds t@anhRliNsddder obyt BErRPBLNMUGHAR iSiAld 05 29Bg from
relationship of t I, St ance bet ween ¥he particul ar station and the

e
subj ect surroundi ﬁbagégé‘sstaé’t AW ohResARE LAY t K Stk ekgcelve
surroundi ng base gualioy,i wredeive rsdwst ageland cblid guardd o wed 1oska) i, 0N
zone size D (stepySl3kmi | S4e n 3 pa 0 h roundi ng
base station is i nc%uégéggﬁ%tmzi?plggrfi clg%gr E%f:giri E)r%%z%ngﬁbcﬁzerr%rgr?ﬁ%n a
pr edet er ni ned Yval ¥@tet RBds FhoundihCPaske shapissreids exddiuditeRoOMPHRe
subj ect surroundi agnbase IfetiHoal ikHsdSten SA6) reQritvke puwwy. Hasdpewhen a
part the zone of roundi base ion i,s nat included in th
particul ar stati ogrilgg8]'n?'(l'}la“bl:??/l r"rvortre}gt%egfle%&%?édg?e?rﬁgngq v ucecfn%ﬂ%fsrﬂ??gﬁgdi ng
base station is reafiPAe@naghend ramjreisssanr dghaivny iBdsdstdrsonibed(step
S17). Accordi ngl ynekhe subject surroundi ng base stations are determ ned.

The zone of e surroundi ng_hase statipn being included withjn the .
particul ar stzra%ti on zone edggﬁ\“ﬁ&n@q? h"é’fr?giﬁ)s- R35E219%4g- D+B} - R as an 2
over |l appi ng di st apyechbetdmesl poisiht i viee Fhereens dacasetwherent hehe
over | appi ng di st apggnBReds il Qfelrﬂtl{]ecénaﬂeac@ﬁ%%qta%éé RA A/&hﬂﬁgm@

handover and the |ike. Therefore, e overl appi n% di stance can
consi dered by setfPR§I¥Cpredetd fhetl $ardesagraliz@indds 2412 998E Bpeng
di stance, and by $teatibngaad wyrmothdbmyz basenstdmiony.as direcsubhect

or edoter i R val G LK) -G e U 19 hEC BB of SR I A ek on. L2 “can
be represent ed bylf he transmission delay is calculated, distance dd
between receive and send base stations can be easily
calculated. On the basis of the calculated distance
dd, half of the distance (dd/2) can be determined as
35 a service area of a new base station, or, on the
basis of transmission power of the adjacent base

station or the size (k) of a service area, dd-k can



35 RS, D>d is equivalent to that DD(R-B) is positive, that is, DtB-Ris
positive. After renoving the base stations in which -21 a part of the
zone is included in the particular station zone nore than a predeterni ned
val ue fromthe subject surrounding base station, when there are one or nore
remai ni ng subject surrounding base 5 stationdp-the process goes to the next
step. When there is no subject surroundi ng base station, the particul ar

station fornms the_small est zone which the particular station can form by
the small est poweP€( §e&sHEdets1dY . 2 181 AL AL dde i ifithgS e FeisabFapt be
surroundi ng base ptawiidrsl i dilsd aditeebetvhen ft e ez onej £slget ohagach subj ect
surroundi ng base Iy and,.t. j r.station . gs.calculated (step
S20). This can beér&%:tali%%e'd gkyh%r%e&%%%%/é&ﬁ%n issor]feeé)elit@d gyo 1%h8§)?ti ng

obt ai ned val ues, #@15€6jtd@nss T dulrait ngiBasacssatticowhiiciwhéehvie8 £ant he

smal | est, thats i sprbbedeene redaes iwhdhe HeaeesticOMideaPesthenkar station
is selected (step,S21) e zone of the partjcular base station is

p ..Then, t .
enl arged fromt heA?8ﬁ§dﬁ§g§‘éfge © (PR EAFECAEG AT B RRY OPPB§ Bhatlion
over | appi ng di st ange pK) dedredntireedii sthooemalisély .enl arged i s redefined as

the di stance between the pargty Lyl ar é}g_@,goga@@darnrae &pglgpg _gtogrgg;ge -

particul ar station. Then, the transm ssion power corresponding to
di stance is deter FfhEd el &F SPWBTOVRRNHEE SPBFIAEH AT o sEhPE_NFS not
consi dered, tlite dbstamees biorsen tiher zenempdege ofs tfhe selwrteUebasBaskati on

and the particula Lon quﬁ-§t [ f t zone of _the particular
station. 30 The a%g\%tg?%ﬁt ia%ﬁse pr%cglgas?wé?fggerggsecrqr%e% ?Ml?lﬁage &P&nce to
Fig. |3 concretel § BPgacenrtshage antakanpl ési 6 'whiadid thetbveshapgi g

di stance i s not cessvderedushers, A ndi cakesca RO oo the particul ar
station. Al indicates a35n§:ma‘1ﬂllest zon iC e particular station can
i Ze.

.which th
formand D indi cat €8 PKE™S T g f ng?‘éﬁf‘gcfor}éﬁs CIRATRUNAY nf base
stations wherldé® dlmedigrs. can ddi czleculap@ddi st dicesariiet weenf zometkdges of

B1-B6 and the paryicuhaksStaldeds ¥t dnaddi {hqkn i@Jd‘iPsfégﬂigﬁiEB bSn
assuned that the distances between the particular station and the zone
edges of the 5 suPFofAdicHg ek sthti bhsPaselgde dhatgh’ ¢bs &8t @3 pn

ascendi ng order. distance to which the wireless base station can
provide a service, and by repeating this procedure

20 for whole directions, the service areas of the
surrounding wireless base stations can be obtained.
Thus, the service area of the wireless base station
which intends to determine the zone can be
determined autonomouély.

25 Fig.6 is a figure showing a configuration
of a wireless communication apparatus of the present
invention which performs the above-mentioned control.
The wireless communication apparatus of the present
invention includes a receive part 1 which receives a

30 signal of a surrounding base station, a control part
3 which performs the control based on the control
method of the present invention, and a send part 9
which sends a signal. The control part 3 includes a
processing part 5 which processes receive

35 information and an antenna/power control part 7
which controls the send ﬁart. This wireless
communication apparatus is a wireless base station



In Fig.13, since D<d6, D<d4 and D<d2 are satisfied, B6, B4 and B2 are
excluded fromthe subject surrounding base station, and, B5 which has 10
the zone edge nearest to Ais selected so that the zone of the particular
station is formed in accordance with the zone edge of B5. A2 shows the zone
obt ai ned by the above-nentioned zone fornati-df- Next, another exanple
(second exanple) for 15 determ ning the zone (service di stance of the

parti cul ar statiog% mnll be described. In the second exanple, the distance
D between a edge 't zone which the particular station can form
and the particul ar 20 statldmd:wpmm®ﬁied oift kha diisdelneses d bet ween t he

particul ar stati ogofmgnqc%cm d‘%ﬁ%ﬂ%&égg%?gtr@%v\ﬁ% S{r‘%ég i°¥\hed t he

there are one or nore surroun IS Sa
subj ect base statVYéhlf Bﬁrrsiet%?éflzhﬁfé By wsing ﬁhélz:ew@rﬁarrn eshowaweR whi ch -

the particul ars staigon.can T ted®iveXpapkel aecdiomt i FéBch4chihned
each of d2, d4 an dghes sial | er, t.han. D, , t he artlculﬁ Statl n forns the

zone of the size oF ARSI PFTOWeHAFEOCh i TRP ]o)c’ed%ﬁ’ s5889Fn the
second exanpl e. |hethéveapoweay asrihe fatst eyamiimnfzam ¢he rel ationship -

of the distance RiRebwparilhe H@iéﬂ@i‘fﬁérshi‘t Lt‘?i% %’&&M@@é@&tstatlon
surroundi ng base g'{latlg éléﬁ e zone size B of ‘the subject surrounding 35
d

base stations an & &D HretheCraFEied é’rarstt atibhtePtSEs-j udged
whet her the ZAdne Bhet bers&nr raediel) basseatakiiom teachessihe | nai dreof the

23 zone of the paebbeulancStlld O (S1 e S3hnadohecfith gpart of the zone

of the surroundi ng ase st tion is fnclu t he" zone edgé of the
particul ar stati oRUBYOHBAE HhAP 2L pf kkieRnRREd the e f’t%tip@mt padl ar

station forns theséﬁﬁ&cbydhmiaﬁ&éI@stthéaeﬁﬁbaudulﬂgn%ﬁse ‘spaeibhaara
predet erm ned val gg" -[1gans 4 he sanme neani ngﬁof t hat r}bt he f Lrst exanpl e

explained with refer&nca 6 Fidg. > 737190 WMaherKE S Jsﬁw’aﬁndl ng
base station3s nb@sﬁnélt@&é@rwltﬁhmal@@labﬁd ed@é icf nrhtecqxi\mmcusar station

by more than a prﬁéetsﬁ:me@ectd&alm §88rSHRHAWNAINIG RAREL Ry A498 1S left as
t he subj ect surrougg%ég base station so that the subj ect 15 surroundi ng

base stations are REnS® ERHL prERRELLIASAOPN LT iQf 1HRLRBAR 9% t hat
of the first exanphe ekplpa rndd the¢ hoemhetendeteantirgsd 1£of sdkep S38-40). In

the first and secgndex3uples;s ?0 MESB%F%tééscr‘@9Q§ L%ffﬂégﬁgggy

usi ng a nondirectignal antenna v een mal n
usi ng dir ect i?$hal ©AnfEkREDIBP BPPIS i ﬁ@r’t’héea%\ﬁé@mﬁ i GAeRe bl gbr At ﬁf"hsﬁor
each antenna, betseatébhestildamdeiobtaiped. later. This result is

notified to the antenna'/ power control part 7 (step
S4). The antenna / power control part 7 controls
the send part 9 such that a send signal can be

25 generated based on this notification (step 85).

The communication apparatus of the present
invention can be configured as a wireless base
station. However, it is not necessarily the
wireless base station. For example, the control

30 part 3 may not be within the wireless base station.
For example, it may be in the after-mentioned
control station (for example, configured as a
computer system having a communication function).

When determining the size of the zone of

35 the wireless base station from the size of the zone
of the surrounding base station by the above-
mentioned method, there are various distances



"25 That is, when using the directional antennas, the first nmethod is
applied for antennas which have wi de beam wi dth and the second nethod is
applied for antennas which have narrow beam As for the narrow beam when a
zone of the 30 surrounding base station exists within the smallest zone
edge of the particular station and within thd7marrow beam there is a
possibility that an area which is newy covered is snmall by enlarging the
zone of the particular station in whi ch only the 35 overl appi hg zone is

enl arged. On the BER¥FSRafd:® viHERE ¢ RRd E)Egrrms&t I 4at igriean@vERevwkaxgerke
- zone of the surrohadengtlaas&rst atFeon exbespd e, N whih A t£ste beBwédernone,

areas whi ch shoul g e % \f:%ruqfh r@% }9 dgagggtl-lc_)%usd‘z(i)q'ﬁlé)osgl ?l L] &%ﬁt E%tset he
ou S

zone of the particu station be “enlarge eto
corresponds to a §5§§l§ﬁomllqrh Hg.nevlyoinstexddms ds 'I&rex@bnmefODy

selecting a zane &oemgt ldqrreraattlttﬁ%wtb@ 8RRkl @F agOrAiiW &P the beamwidth
of the antenna, ii_bec¢ OSSI bl e that ﬁﬁerl at}@#ynq}iecone smal | ,and t he
t

covered area beco%tas%llaﬂ’1 & fOtaAfsl?%r #Br &t 617 PRevpLBgeft
invention can be ddatenee hetawenn hivheophert ichdm it e atetdwdand whiechone

i nformation of th@dggl agent xt@&@esﬁéﬁtaemvbs s%l}tr%'lfﬁ%rﬁf'doggésls'{igg Eg <hown

wirel ess section and the result is used exa n a system
in Fig. 16 where a pluralityYieHke ‘§}t‘§f‘| Gﬁ§e§%%ﬂté€%%dz?ﬁeaeﬁgﬁhéﬁ

| evel controllOst athenpamd itchel drasen sé atatanstomecseme ek seme goner elige
signals to the cogtrpheSHaLOMky, A PALLLCULIL LA Il SeNs Zosignal, onythe

service area or congesti %)n state h& “Gontr ol %1%t i Bh,
hand, the particufafO8€aticsit ralced v%‘ér§Pgﬁdll§gorbatSr% sertvier whéghoronke

congestion state efigeuikouRditigdasershathen faerrﬂdtﬂ%rCOéﬂtEé@ioﬁtiih' on. In
addition, it is PSSl Qu t.hat, the E% ontro at| aon recei vespihgnal

din l@ﬁ?r’o& Syt H s PR AE t¥and the

necessary for form ng { q‘%’%n?
t-ransmi ssi on 1§omethabe§meslﬁe¥pta aricheovekéapis mhichpartttienl surbassedsnat i on

are cal cul ated acsgkdi BEalQ dre BhOYEs MeALLRNed fdrrhart gent 530 to
the antenna / powe con r ol an of  the base station. In add tlon |f t he

base stations are"R&t RbFESd tHRED t AELESRANGINGs i tdifal 20B8 eed@BePfed and
sent when there |‘shaopa1rttacaﬂnin' odtstadhospchhehdk pafetlmtt@reagat b@n can

send information Qﬁetﬁﬁrwyaﬂfﬁgégtéﬁﬁéhog by stQ%h%% %éghngtga ,8hat i ons
and recei ve surroundi hg information erefore resen FRvVent i on
can be reali28d regdpdPése @Wﬁﬁﬁ%ﬁﬁkn@ohﬁﬁguﬁéﬁﬁy@qxﬁhmﬁhl%%@emﬁﬂgﬁess
base stations. is nearest from the particular station in
surrounding base stations, uncovered area becomes
large as shown in Fig.9. Accordingly, when
variation of the distance from the zone edge of the
25 surrounding base station is large, it becomes '
difficult to form a zone efficiently. 1In the
following, a method for enlarging the covering area
which decreases overlapping will be described as a
method of determining a zone (service distance of
30 the particular station).
A first example will be described with
reference to Fig.10. | |
As mentioned before, the zone of the
particular station is formed on the basis of the
35 relationship between the service area of the
particular station and the service area of the
surrounding base station. In the following, a



“In the above-nentioned wireless 5 communi cation system it is possible

that, a wireless base station detects a service content of the surrounding

base station and the wirel ess base station deternmines a zone which is the

service area of the wireless base station such that the same 10 service is

not overlapped in the same service area. Thel$ervice content can be

detected by various nethods. For exanple, the base station sends the

det ected service content(g{%l rl% cont %: statiqn, and the control station

j udges whet her t h&8“S&PA" %ﬁ?eﬁt[' $ophyhdale BRCYUMERrFi ce cont ent

whi ch i s provi dedcbysadearatican asubasetstfatri arvnelhfrmiacg owill hgbko t he

result of ihe judgamiba Lhensrddcular-ane siald A candeberm ne or change
e

the zone which is the service Qarea tion preparing a
plurality of patterns of zodesdidhi@Rca Ri Pél‘"—é@@“b%ee «atPbnai ALBAdEsto

adopt as a serii ceoareahiich ithgossibl eullardetertiiome @aﬁ%@ﬁmuaha whiech
pattern is used. y ing a rec | ve rvice 25
Fér%qu%%ékgég{qgﬁhlg a?ﬁ 5% é%gﬁ Bg d

content and the I prepari ng s, et zone erm ned
qui ckly. In addi tpéﬁwetelﬁe the Q%%l@ehﬁnnﬁeattll@m wsi em afne hedgeeodnt

invention can be gortbawdathsusdsd hatathenabovediEntiuiebyar gkepsqhase
station 30 which t ononousl| eterm n HFlﬁgllef)one is included as a part of
r

the wireless co i &5t PolP ST ?‘r’fm%’?:ﬁ 5% $dcoietePosElBl e t hat
flexibility ddh beurgroumdedlg‘ drasdestitébess sbase 1atddd afisomntiabi ch t he

zone is determ neguﬁgé%‘iy Yurdb EPR S HQSEOstt 3:1 £5ery '&gfﬁHQHga%he

service area can be determ ned autononousl he serVice area
changed adapti vel §URRPPEdIND ﬁﬁ%v?ﬂ?ﬁboa S’é‘rl\ﬁhcéa%%ﬁ‘ ng> & 00th8-
aut ononobus det er nilp&Et i(8n icf o« hersdeveceinedayatiiese fsdm behel sabmated to

change apparatus LOEOCERiOn ALA0C dLPG:t Boen VN VTRt o, Lher SELUl eRarea

and to set 5 inst ation ¢ or “eaé¢h apparat us
mai nt enance cdost PBFtaGHiLeF a‘%fp?a?h‘?%sé@dcéﬁrb‘@%@blr@s}@@eIﬁtatléalbtlﬁon even

when the adj acentwiiedl ase baﬁaeretﬁfmnthé e&&e_sﬁﬁcgrlété)@f@:q%olgome
possi bl e. that thg §§ él cg,can proyi ded art of w reI ess termnals
¢

connected to the 88/ &Cent WY el b%%@rstsﬁfrr(?l’f hIRAYT nHER hECREr $RCe
area in the direcbfonoosideresbngestedrdinglygss thasestatcam by Ehangidng

the service area snchhepBdsithdicdiet MfgCaRERSUIORAASA! Lhe surrounding
W rel ess base station. Therefore, the con estion can be relieved, and a

service can B started for tHEMiYSIREsthEr Alrsctignah aRFenPar LRecei vi ng
t he service, and thoﬂn@hpurt cfamibe| essstdemredalthdto He Win€énAasesvinod i S

provi ded can be ifpLa%gd.; nche S%Jt_efgﬁiggeo%er Vi %teinraer%eta k?a?é‘ bgtggkgéged

only when it is necessary, I Clenc uency can
i nproved and syst efh EBpEciBP UseeheBe BEoRi Hioﬁg"lée-r]\ﬂlféest ' panysareas
enl arged. Furtherarkt uhemtmfedmﬂséxbl théhabnkha szanarmiad det es8tpedaseeh

Lsing the df Penti 4ash Bneeis e 8F chpfnfRane sy cREao AR YA 8BS Secor di ng
to beam wi dt h of ﬁhétaﬁpenn&oqu%ecohﬁsupesgltht&hnvermﬁtbn@ i ghen a
determined nore agguiauelding!UhddastQVenhapBisng iseSrBdd APdat hechaver
area is |large. the inside of the smallest zone which the particular
station can form, the surrounding base station can
30 be treated as not in the direction of the antenna of
the particular station. Therefore, the possibility
that many area are uncovered decreases} In the case
where overlapping distance is considered, when D-d>K
(K is a predetermined value) is satisfied; the
35 surrounding base station is excluded from the
subject surrounding base station.
By determining the zone edge of the



I'n the present invention, for exanple, 35 when a 4G base station |ike a
base of cordl ess tel ephone can be operated, there is a possibility in that
a service can be provided by a new busi ness -27 nmodel which is different
froma service so far. In addition, according to the present invention,
cells of a private area can be forned. HererlPt is assunmed that the private
area is covered 5 as a service area regardl ess of indoor or outdoor. The
private area is, for_ exa ubl i ¢ space such as a station, an airport

le, a p ,
and a donme where RBRFGAM éﬁiéﬁﬁ¢$?%el%r SCRAARE PTGV 2R PoSEHEr §E f or
users who use thethachkatrieast durAfurdihyi baseas tfaariomrimushsi 2685 bukl di ng

such as an office co i j b en.termnals Ln th
bui | di ngs can be %§%§?8§%§§§'ﬁ%ﬁgﬁgggﬁibggrrgégg% S'F o %Gh a%%f@e§hgye an
i ndi vi dual perfor#8c8apgioemANR PRGN which data is output 15 to a
printer fromtshe term nal. TFhgfefDrenolhHeapaivatia A 8 HRES PPtwhbAdicat es

a cl osed space such_as.in a_house t ns that traffic is communi cated
within an area. FoPPowitSg “S&HSAS epcgtjkf}érﬁﬂeca OBg‘mld’é}@éﬁ ’i‘?lt]%ah an
area. (1) a 20 sefhecpriosessodhisth bye necbssergcatpublirc thet wooktdotect |y

like the current happden G2)LUMBKNE€ALEAON; W LRI B A Hinale &eq 1S not
subject to biIIingBand IS regarded as comrunication in a private network

like private modeSBRTERS. AR FhSehif8n can 25 be used as a cel
confi guratioidOexanpl e for tFepri vad estaraesTRe bedllectprifigusat t bsuesanpl e

for the private a NN Qﬁﬁgp-gﬁsl Lows. rious fo
seanl ess nnvenentgggg$%énagﬁbrlvaf% @idggg8u%ﬁﬁ§¥%ﬁ%ﬁ%€"%d%€¥%§;%E?dThe
30 fol | owing exanpFeni §eF6dive difute s andetransafisguoat innyews hofl thewhi ch

conveni ence is i npaoYednBy ny M4 <H Ngd HEoRE MabBUHRA BY thLapstelcandt he

service area i s easi nl arged a public service, by usin rivage
equi pment. 35 Fi rgﬁ%‘k%g\?}er(isﬁ%q h%ly r va?lérﬁf’gﬁdﬁ)?gc%eers%%sgo%f a%Pan:
wi || be descrhidhedwhipbnthige ddetiancesont ¢ gaorédudadiec heitlt Hee calBegdrivate

area is covered bYSﬁB?e%%F@d%bodﬁ&&@%58a§éaEEQQidNEtﬂﬁaﬂﬁgrfffsﬁan
connect to both of the, priyate network and the carrier network

si mul taneously. AR#8F co iratiith FHCTARRELPPad@se stations are

sorted in decreasing order of the receive power
(step S12). Then, surrounding base stations in

20 which the receive power is lower than a
predetermined level are excluded from the subject
surrounding base station (step SlB); This process
is performed for removing surrounding base stations
which are apart form the particular station to some

25 extent from considering subject.

Next, distances (zone size B) from the
subject surrounding base stations in the first stage
to the zone edges are calculated. The distance can
be calculated from the transmission power of the

30 base station and power level at the zone edge
defined as the service area (zohe). As the
transmission power of the base station, a current
transmission power or a maximum transmission power
which can be transmitted can be used. Next, a

35 distance D (smallest zone size) to the smallest zone
edge of the particular station is calculated from
smallest power which can be sent (step S14). This



"5 area, a.service is provided by using a part of base stations for private

use. In this case, a systemdifferent fromthe public service is necessary
in bitling, wireless resource usage and quality control. An exanple of

‘covering an public area by a 10 user base station will be described next.

That is, in the exanple, base stations coverifg both of the private area
and the public service area are possessed by an "individual" not by the
carrier, and prlvate area is covered b a user. By providing the 15 public

service of a carri8&r9 gf%tﬁa?E%E EL¥Ei BAT LI arst beRs3RAbyY t he
i ndi vi dual, the |adgmlduﬂhaxﬁnam&ncesaurcﬁ& frem tahe vor ek eiatEar

ef fectively. | agdatlon, Jdnbesomes,posLble.that 4is, 20, ca (i gfpays 2

price to the base station provi r ovi t'he pu rc se SO
that the service Whe&her ttmse ERTE e@fcrahebéuéefgwrsﬂm drageel. sFagions, when

a user other thanekhenear rﬂoertn@smwé B@SQh%t alr@i%d 1h # %tétibﬁszéH%h as
a done 25 stadlunﬁga st at.i d a rg tﬁ nt and tBﬁ |i ke, the public
r

service can be proVvir8ed lﬁ'&?ﬂ FStES GuReteeRsERPI a base
station for the caarmepwianP&ﬁatIoma@ndethnpemba@dﬂuﬁunfmusemngcbaaeea

can be enl arged. éﬂaﬂqght'%me'ﬁo$@ch§é §Ooﬁo%ﬁéﬂ§ﬁ%iggtS@@g}8§§g¢Pged

conmuni cation envj ronment’ evol ved fromthe current state can
The present invenPP8R B&atden ith (et biras §&99qIQQQ|Rh%I%%rB§EHlarv
enbodi nent s, 1ldnd waritdbinonsorend imaidi ¢atepnslisay, b@hﬁﬂkhﬁwthﬁéh a5

departing fr0n1th§e;EOB% Tnd Mod VEPTLRR. curcdlndiild' b dse L LOPTUR! 6311 O7

apparatus in a wifel ess conmunication SySteém having & base s
conprising: 5 a paPf %ﬁ%ﬂ1%ﬂuﬁﬂﬁnﬁﬁﬁtycﬂéﬁﬁsSéaiGM@\Mﬂnﬁlb% moxer ¢hae

area of sai d baseaspakider.erinkdon@aLA:¢athen s%&&%ﬁﬁid&%md basd ehessn
conmmuni cati on sys&gn1ha i n ase ﬁaatlo art which

detects that a zonhe I3 ne\ fd?ﬁ% ?oﬁnggg% 53555 %ﬁ?%ﬂbgﬁﬁd a part
whi ch autono#éhsl§téha@@e§&$qnnﬁi@mlchOnstaes@mhanahﬂnﬂLcthald bast

station accordingthe QOW@MdffﬁHémgtha@ndiﬁngaE@eg%§H46569é'Qatapparatus
as clained in clalns rther conpri si ng@fa part which detects a

congestion state dF€ <'];l g&rdr c}d’hcﬁ BRI SHART O TOL 100 FINR LKt BPFBNENARd a
part whi ch enl ar gespaedere rwhire iwa baé ¢ ﬁﬁeseuwnummﬂiﬁgcﬁasaldtbaSGn

station accord'nglgoréﬁbqn%QP$ﬁ§Hh9§ §ﬁﬁigckoshQ%o %&quag §8kL iPH

surroundlng base statio ation ara us® as clailne

base stations are determlned
The zone of the surrounding base station

being included within the particular station zone
edge means that (D+B)-R, calling (D+B)-R as an

25 overlapping distance, becomes positive. There is a
case where the overlapping distance needs to be more
than a predetermined value for handover and the like.
Therefore, the overlapping distance can be
considered by setting a predetermined value as a

300 necessary overlapping distance, and by treating a
surpounding base station as the subject surrounding
base station when the value of (D+B)-R does not
exceeds the predetermined value (K). Since d in the
before-mentioned equation D>d can be represented by

35 R-B, D>d is equivalent to that D-(R-B) is positive,
that is, D+B-R is positive.

After removing the base stations in which



"25 a part which determ nes said zone of said base station on the basis of
receive quality of a signal received froma surroundi ng base station of
sai d base station. 5. The communication apparatus as claimed 30 in claim4,
further conprising: a part which neasures received power or transm ssion
del ay of a signal sent to said base station-Biem a surroundi ng base
station; a part which calculates a distance between 35 said base station

and said surroundinaﬁbgse station on the basis of a result of the
measur ement; apar® RAFEH °det &G FRAe shf dinehedms din ithe PaYtiavdaservice
area of sai d basesstatioon zomet e bastkanf at pe cdesdrimiofecayguhat Fesm 6. The

communi cati on appgyat | aj e, i further conprisjng: 5 a part
whi ch nmeasures a E?t g??ﬁ%c%a%% or.%ﬁ%gégeggéFrgﬁﬁgaﬁfTr%ﬁ%?n#%gﬁﬁtPEﬁ
sent from sai d suPRBuRdi R§Fade 19 sub3act aseratrsdinn, basd a part

whi ch determises s8hdizasg WheClbiscsas dgseEVitee tieeh &t S &pbasgnahati on
according to 10 atﬁS%%'EsOfotQ? nnasgrenent. 7.. The communi cati on, appar at us
as clained in clarfETT 6F 2° FMRIRTE cBNPFPEPAG % 5% SR tHONet BRES a

servi ce content obaztigrlegnditet basefstmei bhebpmadile dmseorsé athboh and 15

a part which det epgi-fesusaid QNS M Chni $o5A1 BySehd G LA Of L5gkgl base
station such that  the s%g% servjces as said service do not over?ap I'n the
c

same service areal!SBSPT oM cat i on apparatus as claimed 20 in clains 1

- 7, further 1€onprising: a pditemidete Aui nnngousley sietierdl nesr wbishingttern
is used in which u A f tie .d zone which is said service
area of said baseﬁ%tggt’lgg%l%%g%ﬁr E%a&rle%asaggﬁg#ﬁeee@o%eniZcoarf? 0%3%%p8 at us
as clained in claffdfl, sphieRdr seomnyRdhee hapar statiich dcanteriaes said

zone of said basepstaitamaen sttha msi 5sotadchibhsbad @l es et weednhsgi d
i st ance between 93 cPRasneidn D P s SBHEEEE HPra FThse Bation
when transm 35 onspbheRgopbsaiidashseabnasi oa ssbgmmitl estrrounding base
' station in which R-B is the smallest, that is, the
zone edge is the nearest from the particular station
is selected (step S21). Then, the zone.of the
particular base station is enlarged from the zone
20 edge of the selected base station by the overlapping
distance (K), and the distance after enlarged is
redefined as the distance between the particular
station and the zone edge of the particular station.
Then, the transmission power corresponding to the
25 distance is determined (step S22). When the
overlapping distance is not considered, the distance
between the zone edge of the selected base station
~and the particular station becomes the size of the
zone of the particular station.
30 The above-mentioned process will be
described with reference to Fig.13 concretely.
Fig.13 shows an example in which the overlapping
distance is not considered where A indicates a
position of the particular station. Al indicates a
35 'smallest zone which the particular station can form .
and D indicates the size. Bl-B6 indicate zones of
surrounding base stations where dl, d2, ... indicate



*10. The conmuni cati on apparatus as clainmed 35 in claim9, further
conprising: a part which determ nes said zone of said base station on the
basi s of a di stance between said -31 base station and a zone edge of a
surroundi ng base station in which said first di stance beconmes mninmumin
surroundi ng base stations except particul ar 2@ oundi ng base stations in
which a val ue obtained 5 by subtracting said first distance from said
second di stance becones | arger than a predeterm ned val ue. 11. The
communi cati on apparStGRcES NPEFVRN | ACBRRaRROSS faif therBeoapdi hey: a part
whi ch det er ni nes sah:d1w1mmfs1satﬂoﬂ0Abas&nstaaid1Qﬁ&$ ai® 0fRikOEABH rehen
transm ssion poweg ,of, sgé% ?ﬁ B |%ln1n|nun1|f t here

a val'ue

surroundi ng base Stafion In €F§Q$?ftﬁﬁgﬂﬁﬁ?atﬁﬁng sai d
first distance fr@ﬁnrifralcelllsaétoﬁ‘@la%li@nanoé ithel ey edpas a0 Hr edet er mi ned

val ue. 15 12. 5ThesﬁQB‘W'ihld3i6}Iq 0Bk SOPSEALYS RS alAidEd d 4, chai nyg, fiY f”aelr
conprising: a part_whic term nes sai d zone of said base Stafion dn the

basis of a distant8 Bé hiYPe5e station and a zone edge of a
surroundi ng base 20 station Im Egch3sakdnkier $i<di stiaade @@@OUEGZHBEEWUWIIH

surrounding base gLat |s(gr1%dexq§(pt @@rghaubgr S rg q% g stations in
ance

whi ch a val ue obtai ned by subtracting sai irst 7om Sai d second
di stance becones FHPQ@F%fﬁﬂF%P%ﬁ%H%@ePﬁﬁﬁeétﬂ%%ﬁ? ZRGheRS behichwibdish of
an ant enna usld byheazddaxﬁﬂgﬁeﬁémﬂeexceed& a Ppraded et sd ned apgkernand a

part which detern&gg Salgjé% Qigrbg%%fgg%'fglf?%ékéone formed when

transm ssi on power |on i S M mum f a 30
surroundi ng base §F8PF§@WQ¢\Mﬁ¥#I%h%a?géeoﬁﬂﬂQuﬂftﬁﬁsubﬁiaahpwg thied

first distance frognheaottseat 18 SERECEbbY GRS FoRé CEELRERIREM
val ue, when beam w dth of a antenna #ﬁEd by sai.d base station does not
%?ﬂmlt?at it

exceed a predeterni ned angl & %% 139°FRE c§ aF%e0B1Ee &P&i med
in clain19,fhﬁthéﬁte@mphknguﬁh@.p@ne Whiech ikt alinstsatcal é£rshedi st ance

particular station) will be described.

In the second example, the distance D
between a edge of a smallest zone which the
particular station can form and the particular

20 station is compared with a distance d between the
particular station and a zone edge of a surrounding
base station. When there are one or more
surrounding base stations where D>d is satisfied,
the subject base station forms the zone by using the

25 smallest power which the particular station can form.
For example, as shown in Fig.l4, since each of d2,
d4 and d6 is smaller than‘D, the particular station
forms the zone of the size of D.

Fig.1l5 is a flowchart showing procedures

30 in the second example.

| In the same way as the first example, from
the relationship of the distance R between the
particular station and the subject surrounding base
stations, the zone size B of the subject surrounding

35 base stations and the zone size D of the particular
station, it is judged whether the zone of the
surrounding base station reaches the inside of the



"-32 as a value cal culated by subtracting the size of a zone of said
surroundi ng base station froma di stance between said base station and said
surroundi ng base station; 5 and obtains said di stance between said base
'station and sai d surroundi ng base station fromreceived power of a signal

at sai d base station sent from said surroundi?dg base station and
transm ssi on power of said surroundi ng base station. 10 14. A wireless

comuni cati on systemé ngiﬁg{n a glurglity of .base statiogi, said Wi rel ess
comuni cation systemS iféi o %goaa{ teUSP FaShattiotul Gt HRasR3 T3P Pbn as only a
part of said plurality of babBeestatpans, ofaitthepardne u Birthbaseutboshatingn

ncluding a part walseh SHUONAIOUS! o LoLABAA 1RORAD! dh SELYLECO BT PR OT Sal d
particul ar base station qn the basis of receive quéflty of ”si gnal's recei ved
from surroundi ng BaS& 1 UAdorsta 150N ARY alifERoHES ZoRE R BeFBiRedhod of 20

form ng a zone whivalluies arsemd el cnbaroktathase flradd Ofthé Nzénwi p@l €RS
conmmuni cati on sys vi.n I tation, sai d nethod conprising the
step of autononou%ﬁghﬁgfﬁi%ﬁégggﬁpggggg §gwf§f An "ftonotitlis? zone form ng
met hod of f orni ngPiedet@rRiingd i w2 hueérmesasatds sfame besantnat odnthata

Wi rel ess conmuni cahi @heSyStaye havimgl sakdphass st i, r S8 fe AEL Npd
conprising the stggs 3%: 30 detecting thaF a zone is newy formed around
sai d base station! *8nd-aut ononmously changing a zone which is said service

area of sai d Yhase station adtuerditiget ponenedll yhieorsted coneingSbdde The
aut onomous zone f QkEIkNGATRINOM @S; £k PLAEE LBcRLRl L5 Ble 10aqL UL ENEhe
conprising the stegs qf : -33 detecting a congestion St ate d?‘a -
surroundi ng base BRACEIENIGE ShakHReP¥t BPF6nthand e Muadg Feraizede which
is said service aveaduef, sdied hasest@lihgnbageokdiatd dro S Te Ht CO9GEREI ON

state to the diregti f ' ; L0 .station.. 18. The_ autononous
zone forni ng ngthggbggcgl5%%5%@%&%&%?%%3?5923%fgpf%ﬂiﬁﬂﬁtcB%%r§guﬁ§C heu
step of: 10 det er AHAFRYNSHING Zofe o3tahianBasaesdgtticomiored he Pasi s of

receive quality opraceisgnale deaaf mesh f oM AeSUBhRURG NhPaser Strdi D 0t
sai d base station._ _19. .The agtano us.éone net hod as_clajined in

formn
clainms 15 or 16, igipﬁ%f & %y th hlgegﬁéﬁgc%f¢° Fig.l3 (step

In the first and second examples, cases

20 where a round zone is formed by using'a
nondirectional antenna have been mainly described.
However, by using directional antennas and applying
the above-mentioned algorithm for each antenna,
better effect can be obtained.

25 : That is, when using the directional
antennas, the first method is applied for antennas
which have wide beam width and the second method is
applied for antennas which have narrow béam:

As for the narrow beam, when a zone of the

30 surrounding base station exists within the smallest
zone edge of the particular station and within the
narrow beam, there is a possibility that an. area
which is newly covered is small by enlarging the
zone of the particular station in which only the

35 overlapping zone is enlarged. On the other hand,
when the beam width is wide, even when the zone of

the surrounding base station exists in the smallest



"detecting.a service content of a surroundi ng base station by said base
station; and determ ning said zone which is said service area of said base
station such that the same 20 services as said service do not overlap in
the sane service area. 20. The autononous zone form ng nethod as clained in
claim 15, further conprising the step of: defdérnining said zone of said
base station 25 on the basis of a first distance between said base station
and a zone edge of a surrounding, base station, and a second di stance

bet ween sai d baseZ8P4vi G & @gk%eseaa doPes §A¥ a2 BRvthenlakes -
transm ssi on powefhofs ,saihtk hases sihaliop thasmilHesdon8b 21lthdhe aut ononopus
zone formng neth l.aj in. ¢l aj rther. ¢ rising the.step of:
determ ni ng said ggrﬁgag%l?al %’;glegét gglbégdo:}#t ﬁglﬁbaarsq)%@o?e?ao ?gtgﬁgé'

bet ween sai d baseTBE&t (COF LaFPUIDnECedgEasr &howny oumdf hg- bhseferation in
35 which saidHirekaaipdteance becones minimumin surroundi ng base stations '

except particul ar surroundi basge statjons in which a val ue_obt ai ned -34
by subtracting said first din[gflearn%iof?(ml%ais&l?@m @ STAC L DERBRES™ ar ger
than a predet er m Retthed ¥o 2 aphbiadt enonwdd nzore fidreri ngamey hddhas £

claimed in claimgfe Guilehtla COMPrbebofiebNBostkaR1of ey det oLy DhBgngal d
zone of said base _station as zone forned when transm ssion power oOf said
base station is nPRCHIRS £ eari“g BREUFPEEREANG U P I AE DN #RIRAI ch a

val ue obtai ndd by subtracti fg stod forsatdbat afceHe omsa) deisecpndsdat
di stance is | argeg A or t ] .valu 3 e au o, zon
LB B PIRE THRES HBISY BonsT i gl ORI R T

form ng nethod as claimed in claim . npri si ng
det erm ni ng sai d 286806 &aivd iselafarmahion of the mkiacent abapst ance

bet ween sai d basesshatban iandbEzDNed edga AkasdusWd GuNdi e Dase skathken in

which said first djst anee S; m ninym i A Surroun i ng base stg*_i ons

e
except particul ar“surrounding base” stattons” Pl FiFEH vattie® obY &Ffld 20 by
subtracting da d #heyn dinstFaice § rwnesai d péooad idiystehdm deconesibasger

than a predeterm ged vahwectehendbeamwydth ob,an AN used: by, sald base

station exceeds a reget er m_ ned aqr’l\%l e; and determning said zone of said
base station 25 a5'8 28R€ rfdrtePTheh ErAKEnPES SEsbanroLasHonade
station is mninubPi theheoatiola statbandi agpbasd cstlair atadthisdi sdndsval ue

obt ai ned by subtra¢tihng Sl dfd I {sta f pam_saj cond_ di sfapge is
| arger than Pr edeferm ned vaei uszé,r\\?\%%% ggggeg% Wi Z’tg%%?lﬁ %ﬁ 1('?;%m‘gtgused by

sai d base st &Y ontBBeSORG Odx St HoBr eBlRt BRI A& eandiand, the

particular station receives signals on the service
area or the congestion state of surrounding base
station from the control station.
In addition, it is possible that, the
25 control station receives signals necessary for
forming the zone from the surrounding base stations,
and the transmission power, beam shape and the like
of. the particular base station are calculated
according to the above-mentioned flowchart and sent
30 to the antenna / power control part of the base
station.
' In addition, if the base stations are
networked such that the control signals are received
and sent when there is not the control station, the
35 particular station can send information of the
particular station to the surrounding bése stations

and receive surrounding information. Therefore, the



"24. The autononmous zone formng nethod as clained in claim20, further
conprising the steps of 35 obtaining said first distance as a val ue

cal cul'ated by subtracting the size of a zone of said surrounding base
‘station froma di stance between -35 said base station and said
surroundi ng base station; and obtaining sai d2d-stance between said base
station and said surroundi ng base station fromb5 received power of a signal
at said base station sent from said surroundi ng base station and

transmi ssi on powePT&F S L RFPbLARI R§NbRSe Tz negasddess5og0 35

CAu. A{e. A ?. A5. A ABewAG)k ASorf APy rét AenABe tiz At HAY . AR AW s AebA¥eAR A R A
Ahy AR Ae. Ane. A?. B AY-1RAy AY. AR Ae& *" GHHI"N' ((- | wmhc”Y] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] c” §]ca ca] ca]ca]ca ca] ca] ca] c*a] ca] c*a] ca] c*a] c”*a] c”a] ca]
ca] calca -//02 2B244e595556646hbB8 77097 e7Mentioned wireless
\AAAtCuC|wrnhh“YbomhuﬂﬂﬁﬁﬁidwaépgiéﬂlcaLcakc dgﬂfﬁm@a&ﬁgicahca]ca]ca]ca]

HHKK| K} KKKKKYMOOUUWWZZ) [ 1] __d
Sfleé‘é‘]ggﬁ]hfi]sﬁ%c%ﬁ S a0 cSrehieh fareg c?a]acas]é}c‘”a‘j’c%?c%?%]eeé] 64 thToa
] cal ca] ca] ca]ca] c& @aF@éWnﬂnﬁﬁm@]ba?eaptathmeMnﬁnnhewhyﬂyygsspbhuhxsnld
Z] ] ca] ca] ca] ca] cakeaksrkcalsal sl ek cal ¢ahealsalgalcal gl cal £91 gal gakgal cal

f?Lgﬁigagffigfigfﬁg]%ET% %%é%%ﬁ%a?%%?céfé&?@&hﬁHQRﬂﬁﬁﬂ%a}%%]éapéa]ca]ca]c
a] ca] ca] ca] cdlca] sakwalealica]maf caverlapped in the sa?e ?erv1ce a]rea]ca]Ca
Bbechvwn- 0369<?} x d o alca calcal calca] ca

el ca el gﬁ};?ﬁgaf%%ﬁ R R R
3" 1090000 (? y&\ﬁb)&tlé'dl&"@@&céé &6nFeAQYR b& the lcdrltl9Post 1 1bA  FLEQYB8&

"0 -1 FLL0%KE (L P ) o 10L& F) 120X 2 (30%eef ) 110008 () -

15 content is the same as a service content which is

" provided by a particular base station. Then,
according to the result of the judgment, the
particular base station can determine or change the
zone which is the service area.

20 In addition, by preparing a plurality of
patterns of zones which a wireless base station
intends to adopt as a service area, it is possible
to determine autonomously which pattern is used. It
can be determined by using a receive signal, service

25 content and the like. By preparing the patterns,
the Zone can be determined quickly.

In addition, the wireless communication
system of the present invention can be configured
such that the above-mentioned wireless base station

30 which autonomously determines the zone is included
as a part of the wireless communication system.
Accordingly, it becomes possible that flexibility
can be provided for the wireless base stations in
which the zone is determined fixedly.

35 According to the present invention, a
service area can be determined autonomously and the
service area can be changed adaptively while
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providing a service. According to the autonomous
determination of the service area, those can be
eliminated to change apparatus information according
to environment of the service area and to set
5 installation condition for each apparatus. Thus,
the maintenance cdst for adding apparatuses can be
decreased. ‘

In addition, even when the adjacent
wireless base station is congested, it becomes

10 possible that the service can be provided for a part
of wireless terminals connected to the adjacent
wireless base station by enlarging the service area
in the direction of the congested wireless base
station by changing the service area on the basis of

15 the congestion state of the surrounding wireless
base station. Therefore, the congestion can be
relieved, and a service can be started for the
wireless terminals which wait for receiving the
service, and throughput of wireless terminals to

20  which a service is provided can be improved.

In addition, the service area can be
enlarged only when it is necessary, the use
efficiency of the frequency can be improved and
system capacity used for providing services can be

25 enlarged.

Further, it becomes possible that the zone
is determined such that overlapping is small and the
cover area is large. Especially, when using the
directional antenna, by selecting the process method

30 according to beam width of the antenna, it becomes
possible that the zone is determined more accurately
such that overlapping is small and the cover area is
large. : '

In the present invention, for example,

35 when a 4G base station like a base of cordless
telephone can be operated, there is a possibility in
that a service can be provided by a new business
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communication in the area can be prov1ded at no
charge for users who use the facilities. 1In

10 addition, as for various sized building such as an
office or a house, communication between terminals
in the buildings can be considered. That is, it
corresponds to an example where an individual
performs data communication in which data is output

15 to a printer from the terminal. Therefore, the
private area does not indicates a closed space such
as in a house, but means that traffic is
communicated within an area. Following service
patterns can be cdnsidered‘in such an area. (1) a

20 service is provided by accessing a public network
directly like the current i-mode, (2) communication
within a private area is not subject to billing and
is regarded as communication in a private network
like private mode of PHS. The present invention can

25 Dbe used as a cell configuration example for the
private area. The cell configuration example for
the private area will be described as follows.

Various forms of seamless movement between

a private NW and a public NW are considered. The

30 following example is positioned as a cell
configuration method in which convenience is
improved by providing the private area by a carrier
and the service area 1is easily enlarged by a public
service by using private equipment.

35 First, covering the private area by
carrier base stations. will be described.

When the cell is configured such that the
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@&8&@2&}()--F§%EE£P kﬁe 8%%4%1e BIYE (Lathon KK d ang both of the
prlvate area and the public service area are

possessed by an “individual” not by the carrier, and
private area is covered by a user. By providing the
15 public service of a carrier by using the base
stations which are possessed by tHe individual, the
individual can use resources for the private area
effectively.
In addition, it becomes possible that the
20 carrier pays a price to the base station provider
which provides the public service so that the
service area of the carrier can be easily enlarged.
That is, when a user other thén the carrier
possesses base stations in facilities such as a dome
25 stadium, a station, and a reétaurant and the like,
the public service can be provided in a place where
it is difficult to install a base station for the
carrier so that it can be ekpected that the service
area can be enlarged. In addition, it becomes
30 possible that seamless communication environment
evolved from the current state can be provided.
The present invention is not limited to
the specifically disclosed embodiments, and
variations and modifications may be made without

35 departing from the'scope of the invention.
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1088 1088 communication system having a base station, . 0
1088!'s* | 109B8& () - 1Pf Hg8hbi hi | | zX6sQ I1's | 10%=& ()- @1 110%0& ()- @' ! 10%
& ()- @' x ! 10%0&° PFPE@ 00w i& ()- @' ! 10%08&' () - @] kkkkkpl >mrP/11s 1 10%:
=1i 110 WU&Q ) - 1! n! 1094 U{ B&' K=t , whDeh&derect® that a zone is newly

formed around said base station; and

a part which autonomously changes a zone
which is a service area of said base station
according to a newly formed zone.

15 . 3. The communication apparatus as claimed
in claims 1 or 2, further comprising:

a part which detects a congestion state of
a surrounding base station of said base station; and

a part which enlarges a zone which is said

20 service area of said base station according to said
congestion state to the direction of said
surrounding base station.

4. The communication apparatus as claimed
in claims 1 or 2, further comprising:

25 a part which determines said zone of said
base station on the basis of receive quality of a
signal received from a surrounding base station of
said base station.

5. The communication apparatus as claimed

30 in claim 4, further comprising:

a part which measﬁres received power or
transmission delay of a signal sent to said base
station from a surrounding base station;

a part which calculates a distance between

35 said base station and said surrounding base station
on the basis of a result of the measurement;

a part which determines said zone which is
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& ()-,10% & () - 1dg5claim 4, urther comprising:
5 a part which measures a bit error rate or

a packet error rate from information sent from said
surrounding base station to said base station; and

a part which determines said zone which is
said service area of said base station according to

10 a result of the measurement. |

7. The communication apparatus as claimed
in claims 1 or 2, further comprising:

a part which detects a service content of
a surrounding base station by said base station; and

15 a part which determines said zone which is
said service area of said base station such that the
same services as said service do not overlap in the
same service area. '

8. The communication apparatus as claimed

20 in claims 1 - 7, further comprising:

a part which autonomously determines which
pattern is used in which a plurality of patterns of
said zone which is said service area of said base
station are prepared.

25 9. The communication apparatus as claimed
in claim 1, further comprising:

a part which determines said zone of said
base station on the basis of a first distance
between said base station and a zone edge of a

30 surrounding base station, and a second distance
between said base station and a zone edge of said
base station when transmission power of said base
station is smallest.

- 10. The communication apparatus as claimed

35 in claim 9, further comprising:

a part which determines said zone of said
base station on the basis of a distance between said
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base statlon as a zone formed when transmission

power of said base station is minimum if there is a
surrounding base station in which a value obtained
by subtracting said first distance from said second
distance is larger than a predetermined value.

15 12. The communication apparatus as
claimed in claim 9, further comprising:

a part which determines said zone of said
base station on the basis of a distance between said
base station and a zone edge of a surrounding base

20 station in which said first distance becomes minimum
in surrounding base stations except particular
surrounding base stations in which a value obtained
by subtracting said first distance from said second
distance becomes larger than a predetermined value,

25 when beam width of an antenna used by said base
station exceeds a predetermined angle; and

a part which determines said zone of said
base station as a zone formed when transmission
power of said base station is minimum if there is a

30 surrounding base station in which a value obtained
by subtracting said first distance from said second
distance is larger than a predetermihed value, when
beam width of an antenna used by said base station
does not exceed a predetermined angle.

35 13. The communication apparatus as
claimed in claim 9, further comprising:

a part which obtains said first distance
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surrounding station from

recelved power of a signal at said base station sent

from said surrounding base station and transmission
power of said surrounding base station.

14. A wireless communication system
including a plurality of base stations, said
wireless communication system including at least a
particular base station as only a part of said
plurality of base stations, said particular base
station including a part which autonomously forms a
zone of a service area of said particular base
station on the basis of receive quality of signals
received from surrounding base stations.

15. An autonomous zone forming method of
forming a zone which is a service area of a base
station in a wireless communication system having
said base station, said method comprising the step
of: |

autonomously forming said zone.

16. An autonomous zone forming method of
forming a zone which is a service area of a base
station in a wireless communication system having
said base station, said method comprising the steps

of:

30

35

detecting that a zone is newly formed
around said base station; and

autonomously changing a zone which is said

service area of said base station according to a
newly formed zone.

17. The autonomous zone forming method as
claimed in claims 15 or 16, further comprising the
steps of:

11
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10%V& () - claimed in claims 15 or 16, further comprising the

‘ step of: :

10 determining said zone of said base station
on the basis of receive quality of a signal received
from a surrounding base station of said base station.

19. The autonomous zone forming method as
claimed in claims 15 or 16, further comprising the

15 steps of:

detecting a service content of a
surrounding base station by said base station; and

determining said zone which is said
service area of said base station such that the same

20 services as said service do not overlap in the same
service area.

20. The autonomous zone forming method as
claimed in claim 15, further comprising the step of:
determining said zone of said base station

25 on the basis of a first distance between said base
station and a zone edge of a surrounding base-
station, and a second distance between said base
station and a zone edge of said base station when
transmission power of said base station is smallest.

30 21. The autonomous zone forming method as
claimed in claim 20, further comprising the step of:

determining said zone of said base station
on the basis of a distance between said base station
and a zone edge of a surrounding base station in

35 which said first distance becomes minimum in
surrounding base stations except particular

surrounding base stations in which a value obtained
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claimed in claim 20, further comprising the step of:

5 determining said zone of said base station
as a zone formed when transmission power of said
base station is minimum if there is a surrounding
base station in which a value obtained by
subtracting said first distance from said second

10 distance is larger than a predetermined value.

23. The autonomous zone forming method as
claimed in claim 20, further comprising the steps
of:

determining said zone of said base station

15 on the basis of a distance between said base station
and a zone edge of a surrounding base station in
which said first distance becomes minimum in
surrounding base stations except particular
surrounding base stations in which a value obtained

20 by subtracting said first distance from said second
distance becomes larger than a predetermined value,
when beam width of an antenna used by said base
station exceeds -a predetermined angle; and

determining said zone of said base station

25 as a zone formed when transmission power of said
base station is minimum if there is a surrounding
base station in which a value obtained by
subtracting said first distance from said second
distance is larger than a predetermined value, when

30 beam width of an antenna used by said base station
does not exceed a predétermined angle.

24. The autonomous zone forming method as
claimed in claim 20, further comprising the steps
of:

35 obtaining said first distance as a value

calculated by subtracting the size of a zone of said

surrounding base station from a distance betweeéen
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said base station and said surrounding base station;
and

obtaining said distance between said base
station and said surrounding base station from
received power of a signal at said base station sent
from said surrounding base station and transmission

power of said surrounding base station.



