| 1 DEC 2003 -1 SPECIFI CATION TITLE OF THE | NVENTI ON AUTONOMOUS ZONE

FORM NG COMMUNI CATI ON  APPARATUS AND AUTONOMOUS ZONE FORM NG METHOD 5
TECHNI CAL FI ELD The present invention relates to a technique to foTpUﬁjzwj
zone which is an area in which a wreless termnal can perform

communi cation when a 10 wirel ess base statiop provides a service in a

W rel ess comuni cati on system which includes the wreless base station and
the wireless termnal. BACKGROUND ART 15 In a conventional wreless

comuni cation system size of the zongmf-fth&MiGhess base station is

deci ded at a design stage. Wien a _service starts to be provided, the
service is provEﬁﬁﬁ&%y_EhEEEaﬁﬂﬂ%aﬂéﬁﬂﬁactors for determning 20 the zone
at the design stage are tagMeNOYM®UI JONEr FORMING ebMnirertwsIend the |ike.
The size of the b h ing fact igs.1l and 2
show a conventi oﬁﬁ%%%ﬁﬁ?qggg i@%@?@f‘ﬁ EBBEI@M%TE%% all ed

W rel ess base525 station which is newly nounted searches frequencies and
perch channel s ofr@sMEkPURET Py €l ess base stations, and determ nes
carrier of the base—s-t-at-ron—ggg) or transmssion timng (TO of perch
channel. In this case, theTBpz®rersaHe Fovents0pr 8@d1drad e®. 230 | n
addi tion, as showekdtinfyGe2tot FQ raera/i £8né Swn PEAVided D)y KeLPiAgwhieh a
predet erm ned size of. the servic%sarea mﬁtpout considerin%%serv'ce st at us

of the surroundi'higs 5 &F e5ETBASE [s1GRT ST T AE™ nERPTYTES HbbR, YAEPF 8r t he
35 conventi oh@l w iedksssbhseestsatatomn tpaceidssi an sepovisre aiml gondi ti ons

on the antenna ang , o edet ebmkind Ale {416 dpston hads MNedobtipbly ||
wireless base station and the wireless terminal.

BACKGROUND ART
15 In a conventional wireless communication

system, size of the zone of the wireless base
station is decided at a design stage. When a
service starts to be provided, the service is
provided by the same zone. 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 freguencies
and perch channels of surrounding wireless base .
"stations, and determines carrier of the base staticon
(£0) 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 1is
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



-2 setting up the wirel ess base station, as nmain operation, surrounding
condi tions such as transm ssion power of surrounding base stations are
nmeasured. On the basis of the surrounding 5 conditions, the timng DEC 2003
broadcasted system information and the carrier are determ ned as 11
notification information. Wen the wirel ess base station detects

abnormal ity of synchronization state with s@rrounding wirel ess base
stations, or, when 10 the wirel ess base station changes transm ssion 15
timng of the w rglﬁgﬁs base station itself due to effect of perch channel

of other base sta 4N P R 1EHFRLEFS DG Se TeetoRnd2PeBddfied, or
quasi - nornal opeogtram iics nm&s:scaﬁydiﬁfg E:enﬁwtclmrsmlg@&hoas in the

above-nentioned c I: | . techniq n_orde change_an.area for
providing a ser v?géﬁg&lgggoﬂ}e e@"é%?y%o%ﬁaﬁé@i‘&%?@ Bf STEFARGH Sdi%n
power of the wi r ePeasubase stOf ke B&sEs sttoppiengutheosedyvnge, or it is

necessary to 80 chgngettibe i nalessihasg stabiy addi ti on,
since transm ssi on power a,.r? antenn%a cgng%tlo%géhééfdg%se£§rﬁanged by hand

anal ysis and the*PfREMERIGIND B pei ¢ of AEE 1BET G ripRmgnedeas

transm ssion poweticapdithe iam eieo £08€i bhon Whed &{@%ﬁélé%”b'agea zone
i n consi deration % ¥§%{‘108§3te nd| t | ons sgch asﬁj nstallation state of

surroundi ng wirel 635 Base “StAti ond T APAGAYi OF, SHHIE PRLZAbERY Fiate
changi ng the trarkshtksionrponesiirandsihelantebnae carediidon, needswhernbe done

every 1ime when Stheryirenamal puieh a8, euphouRd: %%é’aéfa@érgi!sg%n traffic

vari ations or the | i ke i s _changed, cost mai nt enance.
In addition, when“if'+@Fess Fise "é‘t%ﬂ%ﬁ% bape EIté*@é@%ut’%%%’sfvéPy teraffic
condition varies eBﬁeétomfoperbﬂs&:rséxaﬁéﬂnotoo%ﬂ@tzh@asJ@E&t%ﬁsso@ﬁe

wi rel ess base statons, Whecsdl 1Al (e |85 gPNI8a! 8o bl M, 21 RSE Fand.

normal operatlon is necessary for re-synchronization.

15 In the above-mentioned conventional
technique, in order to change an area for providing
a service, it is necessary to change setting of
transmission 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. 1In 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 condition 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



2003 -3 traffic congestion in adjacent base stations so that there
i}eDES%ilable channel s. Sigce there is a case where a user which is in the
edge of a service area may want to continue communication even_mheg QQEZW
quality 5 degradation nmay occur, it is desirable that the service :
anot her service area of an adjacent wreless base station are overlapped.
However, if the service areas are always ovetd apped regardless of traffic
conditions, frequency utilization 10 efficiency is | owered. DI SCLOSURE OF
THE | NVENTI ON The_present invention is contrived in 1light of the
above- nent i oned ngﬁléﬁcaﬁﬂP??SFéoanlnlgdquantcﬁa$aespaea®mm|9hMﬁﬁ3@n
to deternine and 2Re2® Ghanges @i ZOPEeWBhGANS 24 Seé*’ﬁefﬁﬁe%ﬁ%%eo‘c ?ﬁwn{,a:s'hqelsin

base station. To ve the above ntioned obj ect presen
can be COﬂfIgUFESQQQE? OWes * O@ Bgeéénﬂnlﬁﬂ§HQQﬁ?|%faacéﬁwwmqﬂﬂaxﬁa

apparatus in a mnmQYeygn¢ommnnmnmlmnesysmamdxbéﬂmbnae@?ﬁewﬁﬁﬁg'mﬁre1§gs
f a.zong apparat us
including: a @artdé\ekﬁﬂa%‘ito% Séé’c:\tag“riﬁ e e PhEt $he sorvi ce

tion systemhaving a base 3
g?ggug;c?he basg 3EEVLGHR. afﬁﬁa%ﬁ%s@m@thﬁveaEmm1qﬁwaﬁEaa¢50anc@ﬂfb&gﬁﬂd as

foll ows. The pre&Eﬂiemaggnbdyblététf@ﬂ“& CGL@¥1%§£53pargoﬁhgghvdaﬁfghs
that a zone is negﬁé - forgpd around t he base station: AL e prn on
aut onomousl y changes 3°28AE€ WHITAT i35 @ 3bVarée oxreed arfpeder bgse

according to a newf ytfafmed zomslitions, frequency utilization
10 efficiency is lowered.

DISCLOSURE OF THE INVENTION

The present invention is contrived in
light of the above-mentioned problem, and it is an

15 object of the present inventioen to determine and
change a zone which is a service area of a wireless
base station.

To achieve the above-menticned 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
2 base station, including:

30 a part which detects that a zone is newly

formed around the base station; and

a4 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



According to the present invention, since the service area can be

aut ononously determ ned and changed, it becones unnecessary to change | 1
DEC 7003 -4 transm ssion power and antenna condition of the mﬁrele§§ﬂﬁa§%3
station after performng analysis and the |ike specially. Thus, cost for
mai nt enance can be reduced. 5 In the above configuration, the

conmuni cati on apparatus includes: a part whi ¢h detects a congestion state
of a surrounding base station of the base station; and a part which

enl arges a zone ich is_Lhe 1Q service,area of the base statjon according
to the congestiﬁrflasr{]sa Jés%%)8Phgjo&ierrecﬁr?%na%?ef’ﬂ5 &8 ’hg‘j%bﬁg‘é station
Accordi ng to thevireskents i hgent st t ion sef vé cepealf cheniprepvd ety § 05 angar t
of wireless 15 tgrdmnals ggupechqd, to dj bW es tation so
t hat congestion can be_rel %gveg. TS\’US, '%pug’erg?gg g\grg g'lealsr?%é)ﬁﬁc or "
wirel ess tern naP$® L@F4¢9Q-the service and throughput for wireless

termnals in 5hich a serviceni $hBeiakb ¥ Wb geI;680 120 Peidproved. In the
above configuration conmuni cat i on appar ?us i ncl udes: a part which

t he
determines the zGPEBi" tFRC1BEs8PEEHATOH o $hedBasSi s of receive quality of
a 25 signal received froma partowhdialy desecsbabi epnefestien basgr st aki on.

Fecel ved from the Currounat g bass Satinl Vo Fhls aticr 4ttt acaie®"”

recei ve power, transmi ssion®defay, vbilicheramkaraee, 2 pagketwiercsloris atkeand

the like cande used s 088 obormRl ke Thusy i bhe azoRs Lafy be, deter m ned

accurately. In t%%ﬁgﬁ?@iéﬁnékg%éaﬁbo%hérﬁirection of the surrounding
base 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 apparatus includes:

a part which determines the zone of the
base station on the basis of receive gquality 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 wvalues 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:

a2 part which measures received power or

transmission delay of a signal sent to the base



35 conmuni cation apparatus includes: a part which neasures received power

or transm ssion delay of a signal sent to the base 1 1 DEC 2003 -5 5 ]
station froma surroundi ng base station; a part which cal cul ates a d%k@%%@@
between the base station and the surroundi ng base station on the basis of

a result of the nmeasurenment; a part which det.erm nes the zone which is the
service area of the base station on the basis of the result of

cal culation. By using the received power or the transm ssion delay, a

di stance between Haseishald Qi a L £20uRE1 885 LBLAIpedy . I n the above
configuration, the comunication apparatus’includes: a paft which neasures

a bit error rate or a packét RATorvhifhk frémuldteasmt i dhstentef bernwdwn 15

surroundi ng base shatbaset ¢ tidtel dtasengt abboRi: rakd;rf P4 tr Y chrdetierm nes
t he zone which isthéhﬁaé?rs"i area o{] th? bgse station according to a
result of the nmeasufenent. By Jsing"the Bt C8fr BFaSHe* B Ehe packet 20
error rate, a>distance to wai ¢zt sericlcedear rhe ri2hs prioyi ge6eCARibe is

determ ned with rgspest 9.3 AJuLshel f ervige quality for _exanple.
I'n the above configuration. the commﬁ?‘ga?lggﬁ as\|éc|c‘)—"§rlacichusmi1 n%lilﬁdég.m& G t
whi ch detects a ser¥iE8SESMt &ft GFlcwlauiebundi ng base station by the base

station; and a part which dgt ersimpscideraene el ¢l s tde sgLvi ce area of
t he base station tsLLchQSIMlg;S.the ane ser%_jL ces as the service do not overlap

in the 30 same service ar eé.onAg(?oslradfl nd tS ThaPpfeS&H S MR FBnS tationes

can be det er fPnedraht thoueasvdyl apsadinekr vi ce areas.
In the above configuration, the
communication apparatus includes:
a part which measures a bit error rate or
a packet error rate from information sent from the
15 surrounding base station to the base station; and
a part which determines the zone which is
the service area of the base station according to a
result of the measurement.
By using the bit error rate or the packet
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 overlaps 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 patterrs of

the zone which is the service area of the base



In the above configuration, the comuni cation apparatus includes: 35 a part
whi ch aut ononously determ nes which pattern is used in which a plurality
of patterns of the zone which is the service area of the base i i DBEQF20NH
-6 station are prepared. By preparing the patterns, a zone can be

determ ned quickly. In the above configuratign, the 5 comunication
apparatus includes: a part which determ nes tthe zone of the base station
on the basis of a first distance between the base station and a zone edge
of a surroundin t 0 nd second di stance 10 between the base
station and a zo%sepggggﬁo%&tehgjrbe 3t ation when transnission power of the
base station is smallest. Ascomimmgt ynganhef fdaditentnzpone ganebean be
determned. |n theabpyeneenfjgunation, the 15 communication apparatus
includes: a part which determnes tthe zone of the base station on the
basis of a di stance between h&hehROEE aEPHA 19WE 3t vhe Ege of a

surroundi ng base cairatihoRaitn oshiagbd fer i shcdigteance becones nini num 20
i n surroundi ng base stati ons excetot articular surroundi ng base _stations in
which a val ue obtained by Subt¥acthy R neeFeritngistdR e $r8nPEhéNSecond

di stance becones Hagges taharna qur duet evas hed ofalauei hccaddsbgnte the
present inventioheRpeONethaps GaN ﬂ%gﬂﬁ%egggd =and covered area can be
: e

enlarged in zone formation. Especially, the fect' 1's Tafge when a
di rectional ant e TPURRLER PRSe peat Wpdt hand W dedondisdistancehe above

configuratioh0 thetddesofiNibeald Gt HPDERARHE NGl ade PAEL tWhi ERse

determ nes the Z%%%é&oﬁhshe%a %Sgéﬁiéghgg So%%@ecEO% e g@g@ g%ggigkssion
is smallest. Accordingly, an efficient zone can be
determined.

In the above configuration, the

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 a value obtained

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

According to the present invention,



power of the base station is minimumif there is a surrounding base
station in which a value obtained 35 by subtracting the first distance from
the second distance is larger than a predeternined value. Accor digDtlol03
the present invention, i i DEC 20x3 -7 overlaps can be decreased and
covered area can be enlarged in zone formatyon. Especially, the effect 1is
| arge when a directional antenna in which the beamw dth is narrowis

used. 5 In the above configuration, the comrunication apparatus includes:

a part which detefve Nespéhearone @fedhessbasengt abiven LN 4:hes bashsnef a
di stance between the base. station and a zone edgg of. a .surroundi Eg base 10

station in whi ch ¥HAF97St 18i ECBfcd PRDMER™ ni niRBAC 8 9Ur rotinde h§Shhse
stations except partizuyarwhsor pounidiawt basel shatieans iim W tdh atal ue

obt ai ned by subth{eaa%ivpgd{peigi LSt 'ﬁtfgcgi%&pmthe second distance
p

becones | arger than a predetérm néd val'ue, when beam wi dth of an antenna
used by the base station ekBedds ahnwriererfiaudagagine; Wl a part which

determ nes the zngn@fnibderiBAS8ppladtdQls asn@14Q8¢.f orned when transm ssion
power of the base station is minimumif there is a 20 surroundi ng base

t
station in which a val ue obfaPAed W SuASLRITRESFNEDE ZAN]Ii et ahk® from
t he second di st ance: istdafgar ohhamea redet ef nanad stahnds bdweeeleanew dt h
of an antenna us & sbé’ é@e?tbgr%ea%t atai on edoee(i no(’g exc%%d %1lor{§ﬂletehr)glgged
angle. 25 in the above cont | gurafji &n,2Yhe %?muﬁi Eatiiof & p At ud
i ncl udes: a part attierwbiai whiche the stizistdhetanse Hecqmes galeihared by

subtracting the si;zes0fr&u2Q08g Bhddhe S ioNndingebRSS St@td oafroma
di stance 30 between the base sfation and the, surrou dlan% base station; and

obtains the di st &TF BRATERR PRESpSSEtions 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 is a
20 surrounding base station in which a value obtained
by subtracting the first distance from the second
distance is largexr 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 between 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



station and the surroundi ng base station from received power of a signal
at the base station sent 35 fromthe surroundi ng base station and

transm ssion power of the surrounding base station. The present inyepEt ¢l
can also be | 1 DEC 2003 -8 configured as follows. The present invention is
a wreless comunication systemincluding agplurality of base stations,
the wirel ess communication system5 including at | east a particul ar base
station as only a part of the plurality of base stations, the particular
base station inc!ygﬁggggrggirtamcgﬁo@gt_ononou§Iy forms a zone of a service
area of the particul ar “base station on the basis of receive 10 quality of
signal s received from surroditf My deset S04ENSASD Actor df hgeleSehe present
invention, flexibbhihbiicah ke piwvi&edihel uWingl eSS 10asL: i 8) abiFORS sien

whi ch the zones arge determned flxedi%; 15 O her, objects, features and
advant ages of theStpregBar HVert’ ohl P | CHREYRE Sidr e hppaf BRT from t he

fol |l ow ng det &i | ethdesdinpt iaon Ment readarnicodrjruncdsons vathbohhes only

acconpanyi ng draw 20 BRI EF %ﬁpﬁ I E [@é FLg,.1l is a
figure for expl a:%mr%“é ggoﬁ\pe%ntl ona Pé- S‘réllffggg;glaﬁsg. \g@hcg'f%‘gﬁre for
expl ai ning a corv@ntiendkrt &otad guleat 26nFigcduidg re fa guret fehlekpl ai ning
an outline of the,psREABL IV EH RN, a F8nd b3 & TdOWEd 05 rEXPbRI RN
change of a service area according to a congestion state; Fi g.,S is a
figure for expl aiffhh EHAAGe S BC° L2 5LPYI BB &PEa B&F the® bakPsedre
measur enent A@suldualityeecd waggighal refefved $ranf igursoshdnhggbase
configuration of_ a wpgless comunication apparatus according to
According to the present invention,
flexibility can be provided for wireless base
stations in which the zones are determined fixedly.
15 Other objects, features and advantages of the
present invention will become more apparent from the
following detalled description when read in

conjunction with the accompanying drawings.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a figure for explaining a

conventional technigque;

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

25 Fig.3 is a figure for explaining an
coutline 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 1s a flowchart of operation of a
wireless communication apparatus according to an

embodiment of the present invention;



an enbodi rent of the present invention; 35 Fig.7 is a flowhart of
operation of a wreless comruni cati on apparatus according to an

enbodi ment of the present invention; 1 1 DEC 2003 -9 Fig.8 is a figyrelf{orl3
explaining a problem in determning a zone; Fig.9 is a figure for
explaining a problem in determning a zone;g5 Fig.10 is a figure for
explaining a first exanple of a zone determning nethod; Fig.1l1l is a
figure for explaining effect of the first exanple of the zone determ ning
method; Fig.12 is a flowhail. ef ia fd rsigexanpbe 2Qpokithevganeproblem

det erm ni ng net hod; g%g 13.is . a fi %;Jre for explaining the first exanple of
the zone determ njir?'ng FROA " & Oerf?/’, Fig.14 is a figure for explaining
a second 15 exanple of theFigné det er miigunge nEbhodxpliadg.nlisd s2 apféloherhar t
of the second exm&gtggmggein%o%e dgtermning nmethod; Fig.16 is a figure
showi ng a configuration ~of a Vireless systemhaving a_control station. 20
PREFERRED EMBEDI MENTS FOR CRRRYLRGiGUR Y NYERTF ORXPRieg™ 1% & $igtte for

expl ai ning an outéim?pé blie apresentad twanti hong me@ndd;a) shows service
areas where sone wirel ess base S_Lt at,i ons have g r eady .startedggervi ces.

al
According to the present inveftidn,>Swfent TALFSI ?Pﬁgeg i B4 BhE8CStati on
(newly install ed af rehes§ ilpase esdedtplon)of otheproviedideg exrmsisrin@enéhhad; ar ea

which is not covered by th%i?‘rs.rl?éi CEs ?{]eﬁfowEHSr@e\é‘ﬁfy A r\_-sitla# egx%]\jglgggess 30

base station_autononously determ nes the service area so that t service
area covers &fly eheth@ngener 8¢ temapl BN HBRANPA Fi g. 3 (b). The present

invention can be carried oufig.13 is a figure for explaining the

first example of the zone determining method
concretely;

Fig.1l4 is a figure for explaining a second

15 example 6f the zone determining method;

Fig.1l5 is a flowchart of the second
example of the zone determining method;

Fig.l6 is a figure showing a configuration

of a wireless system having a control station.

20
PREFERRED EMBODIMENTS FCR CARRYING QUT THE INVENTION
Fig.3 is a figure for explaining an
outline of the present invention. Fig.3 (a} shows
service areas where some wireless base stations have
25 already started services. According to the 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 Dbase 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 1is
used will be described. When booting up the
wireless base station, the wireless base station



by using sector antennas or adaptive array antennas. 35 First, an exanple
in which the sector antenna is used will be described. Wen booti ng umﬂ]ﬁa
wirel ess base station, the wireless base station 11 DEC 2003 -10 sear

for perch channels of surrounding wireless base stations by using the
sector antennas. At this tinme, the search isiperfornmed by each sector
antenna and receive power of each 5 surrounding wrel ess base station is
stored for each sector antenna. When a surrounding wrel ess base station
broadcasts transnssstohepoder l;qenxsﬂ nghdiee 1 pepch schammet d itdiew i edlkeass

base station estlkg%t‘gsstggeog%r\b re 1L,:)}f1 thgc%%rrourngélprgag\n rel ess base

10 station on th asi s of "the broa ransm ssi on power and receive
power of a receive signal. 8itndéig htelm@cethe pewerchatit et esrhgddiest ance

exponentiation ofed£RNSBLSSIORRMHa dddl SeckelAl IptRldr 6asYedenesti mate
the service area to the 15 directi.on where the neww reless b s stati

exists. By esti rﬁa‘ﬁﬁﬁuflﬂéngelw\}lr@eledsr%ab%?eaStéﬁﬁ-Péher-’i gt W @1 €88 S§§

station to the digectbpnanveena .t haiinew s sekessnlkasey statd Dasexbake, it

becones possi bl e g@g{ 5 bs%ra\é ce .area of the new 20 w r%egslaspg% 3k ation
c t5

cas Trar s @] Qwe
is calcul ated for® each”Sector at%rans USP8A O\P/e r""can be

det er mi ned- For @(@h@heChﬁHGEQr\nF@ ‘axlee;ll©$Saba§@ctajraiarmren¢latematﬁé new

wirel ess base st aEH@“sé%vé‘ced'a%teaanC@f f{}?én é‘uP?%hﬁq‘dqh@nj)fwa@lé‘%V %%%‘ €ss
base 25 statl on to an ed of the service area of surroundi ng w.rel ess

base stationlpl uss%atb?’@d@fleltﬁenetﬁ%%t%ﬁc*‘eheAPFé’laddTe’“t%tr‘?ﬁ n’?ﬁ@n’élﬁéssmn
transm ssion powegsowért brdnewcsinel escndaASef Shatre@bivd i'telqleamw reies® base

station broadcast énfg{:ggkleo 30 of n%t%p {gmg@ RAVES é/ t he sector by

using the perch c anne Rl t fie present i nvention
will be describe®xwencbhéagitoenmel dframegmission power, it is

relatively easy to estimate the service area to the
15 direction where the new wireless base station exists.

By estimating the service area of a
surrounding wireless base station to the direction
where the new wireless base station exists, 1t
becomes possible that the service area of the new

20 wireless base station is calculated for each sector
and transmission power of each sector can be
determined. For example, 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 bhase station broadcasts information

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

Next, an embkodiment of the present
invention will be described when the antenna of the
new wireless base station 1s the adaptive array

35 antenna.

When starting up the new wireless base

station, surrounding base stations are searched.



new W rel ess base station is the adaptive array 35 antenna. \Wen starting
up the new wirel ess base station, surroundi ng base stations are searched.

| 1 DEC 2003 -11 According to the result of the search, incom ng 11 DEC 2003
directions of signal of perch channel sent fromthe surrounding wreless
base stations are determned. For this purpege, nornal signal processing
algorithm5 of the adaptive array antenna is used. In the normal signal
processi ng of the adaptive array antenna, a beamis forned in the

direction where tfiecohhghest Audld tye Shopabfi gnkecried,, Heygingnul I (a
point in which there is no directivit is formed 10 in the direction where

)
the highest qual i4y*SFHARPSI &F rHEIRPF nPERCE LSRN PhS Yot chTBRafhél i s
sent by the formwfrbhadheanmuinde dwes ehsset Bak ttihm ssernd cket armanies . f or ned

aut ononmousl y. The. aboyg- ti.oned aut ononous .zon 5 formation
perfornmed not on%oahgﬁlgﬁgtuaﬁaolsneg’ ?%%m%gwsvl\ngﬁlgﬁelbsr Ca%&*‘gt?gﬁgﬁgt%ha SO
when a new zbne 9% tbhemedamtduel ar vy ebptsnbasd sstuddn. Ihatheis, when a

new zone is formag, around;3rhase, Al Oing bhe haseBIALI AN £e£QgNi zes the
zone by a perch 20 channel "and determ nes and changes a zone of the base

station itself irPRhePBame andifFads hent¢PHed 18060E FHiEAtien a"heghr éheor

expl aining that aighéskegnalass S%ﬁjri;]@ll det l@“é'f(:%itdt;e'ﬁ. amcadéwa@enanbaae ﬁS

station is in congestion,state, .a the wirel ess ..base station.changesthe
ThestTh atknt Sbasen o

service area according*fs *hdtd b $faf'® &F4e At )enf‘?base _
station suchOt hatnthbebdde esttdtdrorn easesthead ighadte wongeky efligdpacédnst

base station. The.dobhgwang, 30,0peraldon ¢aR be R&f fO[dMtk] Ni HOEBnEaEESs
when stating up the wirel ess base station and when roviding a service. A

wirel ess base stat?®nteiR Rdt ithe Jigmsp made here so that the“service
' area is formed autonomously.

The above-mentioned autonomous zone
15 formation can be performed not only when installing
the new wireless base station but also when a new
zone is formed around a wireless base station. That
is, when a new zone is formed around a base station,
the base station recognizes the zone by a perch
20 channel and determines and changes a zone of the
base station itself in the same way as mentioned
above. .
Fig.4 is a figure for explaining that a
wireless base station detects that an adjacent base
25 station is in congestion state, and the wireless
base station changes the service area according to
the congestion state of the adjacent base station
such that the base station eases load of the
congested adjacent bhase station. The following
30 cperaticn 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



Wi rel ess base stations of capacity used for 35 providing services for
wWreless termnals, that is, the rate of operation (or congestion stateé.
As for a systemof circuit switching base, this can be done | | DEC2@66 2003
--12 only by notifying of the nunber of whole channels and the nunber of
used channels. As for a packet exchange basggl systemin which traffic for

a user changes according to time and wireless resources are 5 used
according to the traffic, a wireless base station notifies of sum of

avai | abl e capaci tdresy fi9y n@t@\flydln@g cerMEesumbhe BEMDRo 16! A ehess
termnals which are connected, Lém ofegug]}b)ortl g M n| bandw d%hs when
ensuring mini mum¥BHhdi 8t RImREage T3S '?n{}%g ci t;z}‘s #4 1fe P$%E%50 that

other wireless hkaschshgei blSedamy(ieieer[ nmewhhehhet atfife oni freed essusbase

station is congested or_n 'n rel on,. .when
50% capaci ties arcehaun & %Ewm i %ua&% d?ﬁde\rll\%ﬁgl%%% b‘?a?/%%gég %gg
15 rate of other ucmnhcaca@eémg 3@%tTtEhetlrafé1©f aop’éﬂ?@tlle(ﬂﬁ d?aﬁ?ne Wi reI ess

base station is 80%On,naNgtag8es! fod haate 96a9pakaAkl Qi IPLest Bgn 75%
is defined as congestjon state, the wireless base statiqQn is in congfstl on

state. Surroundi i D0t P8l BETVEEES sttt oMeTRER At ¥R TS StRFBRIB
recei ving the penghi chasanel cother taam I’sﬁhrﬁSGfbaﬁﬁposh:atﬂg)mﬁﬂeiremhs t he

congestion state,_ th | es base sta ontro t §9(V| g,aLea such
that it expands n‘?‘ﬁ Eﬁ?e‘é‘r 6n <o S'ucrolnlg sIPe vvlre éggheiase @agat i on.

In this caselQin mtgerofocerpandy tanal tslefﬂvltbeaﬁéatﬂ?@tt HeLhR ¥ ¢i FOREEF t he

congested W rel gzssdase,8tahi0Ran tdétseﬂﬁﬁﬁésaﬁgtmrcqmé obiréhesant enna.
When using the sector antenna and the 30 a aptive array antenna, these are

controlled in th&23%l FhAFAG Ay FOOBDEFC ant eRfks, FOY SHIRERary™ fo

recei ve the perchlvichanask bissustaunidimg wherl 88S% cla@saezlsumzﬁ onse used

periodical ly. It férQQYEQHEmt%a%%%idth ensuring and average usage

15 rate of other capacitates is 30%, the rate of
operation of the wireless base station is 80% on
average. If the rate of operation of more than 75%
is defined as congestion state, the wireless base
station is in congestion state. Surrounding

20 wireless base stations can detect this state by
receiving the perch channel. When a wireless base
station detects the congestion state, the wireless
base station controls the service area such that 1t
expands to the direction of congested wireless base

25 station.

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.



person skilled in the art to realize to receive the 35 perch channel of
surroundi ng wirel ess base stations periodical in a system which

synchroni zes with surrounding wrel ess base stations beforehand. 111 BEC700
2003 -13 When using the sector antenna, the service area can be expanded
by storing sectors where congestion state i_%s—gﬁt ected and increasing the
transm ssion power of the sectors. It can be relatively easily realized
to increase the transm ssion power by a predeterm ned value for the

congested wirel ess base statioan 8 iaddiledbeddol S;peegh0lC he NIERA &
several |evels of transm Sﬁéénﬁgomrs and to contro the Tevels
t

according to the E6fdesti™d BangsA Syaiering $8chessi bhemeo i ncrease
the transmission cpowerstsuoh $hatesesvidee careas Ai@ expandednby vyg Ym and

Zmto directions gfrwire_LI S tati.on havi ng rate_of opération of
80% 90% and 100% 15 rsgspségﬁ?lg?(gwgfnogd&?ﬁ osrﬁCtt‘%’és di sLBnE8PF Pém t he
wirel ess base 3t afPéRtéfedangessidy seatléziesl toaliouwtatedef thm t he

transm ssion pometr_aﬂ@n;i@egidﬁcl%\ygrpgper, %‘ééﬁ@rﬁfﬁé’&cg ggga{%fr ttr]_lee
w rel ess base station in the congestjon state is es i frat e y t he

met hod same as t hECBAEFESTets Trb8sfiePASE. st tidie basis of the result, it
is possible that the servicdm ai@aioefon,wikeliespdases 5t athop rehiach
detects the congesti,@n St atg, « QE 1@xganded such that the service area
overlaps with the service area 25 of €¢ohgesCEd BadPuEati dpdpyoacontrol

predet ermi ned ¥ di sh&néevrln faarmerdengdge ftoe caveydngiohesseate.ce Foarea of
the wreless baseeshapien qfc tfie £989881L0R, ?L})actﬁeeas@a{hést 5{18 q_%%qeoflh
e

possi ble that a service area . of an ad]jacent wireless base statiron™in
30 congestion stab@Y&anSHrey I i TR RLSEr FFEE Sare GTxpPanded hbr &mesdmhase

station. Wien usiagdt ie adaptinecialsay apt @ARa) e Ghangi £0s 05+t hasservi ce
area can be real igediRY rate of operation of 80%, 90% and 100%

15 respectively. 1In addition, the distance from the
wireless base station of congestion state is
calculated from the transmission power and the
receive power, and the service area of the wireless
base station in the congestion state is estimated by

20 the method same as the above-mentioned 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 congesticn
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



al most the same nethod as the above-nentioned nethod. 35 \WWen deLectlng a
congestion state, the direction, an identifier of the mnrgless.fase
station of the congestion state (paraneters which can be identi 'eﬁTqECQ@ﬁ
2003 -14 uniquely such as ID, or frequency, start timng of a perc Cor ed
channel and the like) and information on the congestion state ﬁre S 2
Then, on the basis of the information, a beaﬁ$Ts formed such that a >
predeterm ned area in the area of the congestion state can be covered.

4 na, the transm ssion power can be
E:gﬁt ?glrr:ae\él\a)l;yasvvteihgﬁcﬁgé ?%esﬁrg%ﬁgr’?i 4 ‘orf poeFIYERRY ¢ hé&tt-ate bieahmg chéinges
according to degr & #h tteanoadesnidorthel 0 Fig) 5aha anfoguize i15, 20, 25, for

i ni } Qi ' | ess base
I ing a metheddsHelsr 0L Ri-RY 3 SEY, gejare of a Wr. b; ;
g?gt ?Iog bgsed on %&al“l,ts of aq;i gnal ‘a Jtadceen vm?%?@ssoﬁ’a 165t bh. O fhe

described in the {019 MIHgEMREALDS r mbsem et hbermedl| shehFithsit, 4 he

| i | i rel ess stations
' base 3t apireniepantinéhanneks i$EHhdYa S OpNd}L D0 Wil el gss, stati
\émn(rjelmeaZZurgz the quald tt;}aaf qkl)JaI ity, receive power also call ed " =M ni ssi on
delay, bit error rate. Tale %nﬁoijﬁée i‘ke Idart e swRsuYal. ascante deamethod

based on the recepddendescriibedt nahhmiekaengrdr Fegn lpel @6RINYES 1 ARSS, AS

the receive recelw8dHIMMEdhe PRSKERELNHAT, power such that the beam

changes according to degree of the congestion.

10 Fig.5 is a figure for explaining a method
for determining a service area of a wireless base
station based on quality of a signal sent from an
adjacent wireless base station. The methed will be
described in the following.

15 First, the wireless base station receives
perch channels sent by surrounding wireless base
stations and measures the quality. As the receive
quality, receive power (also called received power),

transmission delay, bit error rate, packet error

20 rate and the like can be measured. The autonomous
control method based on the receive power has been
described with reference to Fig.l. A control method
based on the transmission delay will be described
next.

25 When the wireless base station is
synchronized with the adjacent base station, the
transmission delay can be calculated by comparing
receive timing of a send signal of the adjacent base
station and synchronization timing. Since the

30 transmission delay occurs during space propagation,
if the 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



The aut ononpbus power has been A control nethod based on the transm ssion
delay will be described next. Wien the wirel ess base station is

synchroni zed with the adjacent base station, the transm ssion del ay tgn P?ﬂ[ﬂ
cal cul ated by conparing receive tinming of a send signal of the adja

base station and synchronization timng. Since the 30 transm ssion del ay

occurs during space propagation, if the transiission delay is calcul ated,
distance dd between receive and send base stations can be easily
cal culated. On thg.basiy r?:hr%é]c? cal cul,at %d di st ance hal f of the

di stance (dd/2) cam be deterni hedag 935 “é:tfr\)icbé"}é%%% BETH 1f6w GFas de
station, or, on tREoNasiesl ofn ttlamsdissban opowst tﬂetmj adhatebtasléase

station or the Si geakk)rof al‘ﬁﬂvbpgcééﬁ?’e dd:- k. can déa FﬁOﬁS -15 be

determ ned as a distance to which servicé can be e direction
of the adjacent bA3$ESCLE&Mi%rEC THat plossances £q erpieattledstaovm,{ml ean be

di rections sos5t halbrdwstiélalcaﬁh Uh ek eh1 EEHY IreR 1Gh P& Pe PEOVLIRYG iy the
Accordi ngly, the service area of 'a new

whol e directions g%go gtl &

base station can a yrre NGt ORBIDES fremhehia »ev obafgt 6tand omhe
packet error rat@acahEbeletrqmmrwtiMeﬂoﬁemﬂmmlqatl on di stance 10 becones
short. For exanple, as for W T S tatio assum that error
rate of a signal from an ag} acek%t@b%sgg%t alel%e an &he a?n%lcggl:h?éé'ﬁ& d of
service quality i52E SPRCES HERIYT e ‘ﬂ)herlrrplowemamawmxm dhetdnstance is

decreased bylh lseoemessseatrthe oadeubabfflcad disstayice %é?@‘s%hﬁa e
W rel ess base stagigjelqu \/\/f(_}1 ich =G js satisfied can be cal cul at ed fs i
possible that h' 75 sét as §Su(§]3§}%n%a'foeﬁﬁf3€h e At et e359pase f5O8t | on

can provide a setlied]agrdtbpasspesntaiohhis procediy & threshold of
service quality is G. Since the degree of
improvement when the distance is decreased by h

15 meters can be calculated, a distance h’ from the
wireless base station in which G’=G is satisfied can
be calculated. It is possible that h’ is set as a
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 autonomously.

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 whihh 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 part. This wireless

communication apparatus is a wireless base station



20 for whole directions, the service areas of the 25 surroundi ng wrel ess
base stations can be obtained. Thus, the service area of the wirel ess base
station which intends to determ ne the zone can be determ ned

autonomously. Fig.6 is a figure showing a configuration

of a wirel ess

1.1 DEC 2003

comuni cation apparatus of the present invepgion which perforns the
above-nentioned control The w reless conmmuni cati on apparatus of the
present invention includes a receive part 1 which receives a 30 signal of
a surroundi ng basgogt@kgmﬁdea control part 3 which perfornms the control

o] and a send part 9

based on the control nmet

d.of the $resent i nvention,
whi ch sends a signal. The cdm% PP

t1Qn fE| Gdes vt THhetRssi ng part 5

whi ch processes recemueidatiiniroramba oat@andodn tart ennad ponerneenttioh part 7
whi ch controls the.send _part. gg%; jreless co ni gati.on_.appar at
W rel ess base stgﬁ%% %T %I‘:a(‘cfciC q%f%?“é?aﬁpl .O' ea%tpesr]%f?‘?%nlgf t he
W rel ess comduniEagi dn apf@catigroive heaptedemedaivet iorpenth| chennel

described by usi ngs afOWERAde SNQMHS & Ns Ba Fii 87 SFH, TEORI Ven @A LR s

recei ves a perch channel of the adjacent base station

(step

S1),

us is a

and sends

recei ve power, erf®fetifePONFTohrontYat fahe i AYSSRATOE2 Hehtifier of the
adj acent base statmdarmandotnhe idewetipiéheopr atesHIIG it a6t epabd)on 10

ot e bet waen ThE PR 23uRIcE GRS oot RshRG, FACDSL0%

di stance between sur roundi ng

S

)

5, a
n and a

servi ce di stafce Blhet hersiny chardieng baseestatiiom ldreeemad byl at &d, theservi ce

di stance of the parbbeykahglpases statdoorhscealfdthatsd.cdi s procedure is
performed for all searchable urroundi ng base  stations so that

transm ssi on powe?“bf °HA

éRfa S5t € tHer ShapedBf (e ReTR | STkt 8PnPREd ¥ or

al | service distance of the surrounding base station are

calculated, a service distance of the particular

15 ©base station is calculated. This procedure is

performed for all searchable surrounding base

stations so that transmission power of antenna or

the shape of the beam is determined for all

directions (step S3). Concrete examples of methods

20 of determining the service distance

{zone)

of a base

station will be described later. This result is

notified to the antenna / power contrcl 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 notificaticn

{step

S5).

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 bhase station from the size of the zone

of the surrounding base station by the above-

mentioned method, there are various distances



directions (step S3). Concrete exanples of nethods 20 of determ ning the
service distance (zone) of a base station will be described later. This
result is notified to the antenna / power control part 7 (step S4)711 D@ 2003
antenna / power control part 7 controls the send part 9 such that a send
signal can be 25 generated based on this notdijfjication (step S5). The
communi cati on apparatus of the present invention can be configured as a
Wi rel ess base station. However, it is not necessarily the wreless base
stati on. For exanpéeyeehe tdontswtr3Ongany damy odtbenwahhi Ahiche awigee] ess
base.Statlon' FQS Qéa@EH%idﬁ_”BﬂoPee&Qﬁﬁyafﬂéﬁgﬁ Pé%gﬂgg b%%%%%%
station (for exa e, configured as a "~ comnput’er systen having a

conmuni cat i on fuglﬂﬁoﬁ){rwv& epabhi AFaithersiared ofhe hpazbaeugfar 3G gde

Wi rel ess base statt@RibhomHiten siZendfiihenzane 104 {heysuepeunding base
station by t\k/\\g above rreBt.l oned, net hod here are various di stances 11 DEC
e

2003 -17 bet wden T REX¥uUP S HY DasERSt S8i%6n Und ihe? 222 gef th&se station.
For exanpl e, wherpdrstande hettveerenont bensber eaxdi ng daseiséat bgn uandd he

particul ar base siathARaMidll,d s, neplypbishaled |8 dni Lo Iphot 3 sy
directions, the size of the zone of "the” particular Is?ahon can be easily
obt ai ned by usi ng®@9edPét andeyet sReha the epsmimieding dpaon ané tilse zone

edge of a representative surHungh R HAEE SHleAld 0N nidPWENET roWReRdge of
determ ni ng ﬁlae zone ed articul ar base station such that the
0

£ %E'Of 10 the p ,
zone edge t he*Par PREGIHAT s 3T 8t POA EEOReS UG cott bcENRi ERTCa S55HfRe
edge of a surroundfnghbage rstiati ar whash zanre i edgeonss f ant besat afcromitdie

particular statiof Lp,gulind b i-ons,. there is.a pogssihiljt 15
that the area which g\r/%r I aps 3\%]‘?%‘ oﬁgfgégltrdrlg] né)lénég;ee %ésglg?algﬁgﬁgl bgéjc%erre
| arge as shown i i®#9§. 85 ARr st hepmhahe, Datdni detar nd hehgorhénzone edge

of the particul asustatindirspdrddastibecnene tadge: of s a possibility
15 that the area which overlaps with other surrounding
base stations become large as shown in Fig.8. On
the other hand, when determining the zone edge of
the particular station such that the zone edge of
the particular station comes in contact with a zone
20 edge of a surrounding base station which zone edge
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



the particular station comes in contact wwth a zone 20 edge of a
surroundi ng base station which zone edge is nearest fromthe particular
station in surrounding base stations, uncovered area becones |arge ds( 2003
shown in Fig.9. Accordingly, when variation of the distance fron1the zone
edge of the 25 surroundi ng base station is large, it becomes difficult to
forma zone efficiently. In the following, a nmethod for enlarging the
covering area which decreases overlapping will be described as a nethod
of determning a zamedﬁﬁﬂﬂﬂgmba&staﬂaeiah &mﬂdﬁamﬁﬁmmeﬂlar station). A

first exanple wl| scr be | refs erence to ntioned
before, the zone ongﬁ%%rat ?%u %r Fat.oﬁ.%? %H%%f tﬁéﬁéggfs of the

35 rel ationship béﬁWé@@1ﬂu§@hﬂ®¢tesaréau®ﬁuﬂﬁaQKﬁQ|@U$§lOStatlon and the

service area of the surrounﬂumgspaﬁeesbawe¥weéﬂl4*@aé@lbgwhngmaar%%ﬂxil
2003 -18 surroundln%Pbase station which becones a consideration sub ect

for zone formithg &PRE W& they %aEEbFéélarSIﬂtra&drﬂﬂ N Paderdt afidbmh %
di stance D betweepaatedgd 2f ststhbhest cBmpyntdWMrﬁht@edpathm@weﬂ

station can form the artlcu tatiqn.i.s red w di st nce d
bet ween t he partlgula % EUESEeS%&&-‘H% qH?SUF%%UﬁdI% agg

station.' Then, whemrDm@dwnq}hB$© ¢Kaitd oa .pr Stetrer ined Dabuey D§d>K

satisfied, the 10 gunioundiNgybasemshabi 081y e L@'&@' ég%at h@nesubj ect
surroundlng base statlon By excluding the surroundin ase station which

satisfies D>dbr Bpr&9%Wﬁ%q%;Qﬁiﬁeaéﬁéﬁﬁpnéﬁ\%ﬂQde? obf Phe tE60j ect
surroundi ng base suafjicet, g&ﬁﬁﬂmﬁmshgpbbe%mgmmﬂfwh15 Par tketharingt atieon

and surrounding b S%r%t?&LL bg@éc <are _apanpt. frcwgtpgfggrtbg%b%&_§£ation
€

to some extent othér than near- surfoanding "Pasd %Y1 Ohs"Ean ]
consi dered. Accor @PHgl(} itsher Zoredetarpanter ved ue) from the subject

surrounding base station, relationship between the

15 particular station and surrounding base stations
which are apart from the particular station to some
extent other than near surrounding base stations can
be considered. Accordingly, the zone can be formed
such that the covering area 1s enlarged.

20 When using the directional antenna in
Fig.11, it can be considered that the antenna is not
headed in the direction of a nearest base station.
In this case, there is a possibility that many areas
are uncovered when the zone is formed in accordance

25 with a zone edge of the nearest surrocunding base
station. However, by using the above method, when a
surrounding base station has a service area within
the inside of the smallest zone which the particular
station can form, the surrounding base station can

30 Dbe treated as not in the direction cf 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



such that the covering area is enlarged. 20 Wen using the directional
antenna in Fig.1ll, it can be considered that the antenna is not headed in
the direction of a nearest base station. In this case, there is a 11 DEC 700
possibility that many areas are uncovered when the zone is fornmed in
accordance 25 with a zone edge of the nearest;gsurroundi ng base station.
However, by using the above nethod, when a surrounding base station has a
service area within the inside of the snallest zone which the particul ar

station can form phheisullzaunstn9i HAsenshalica Ltk 3P be 4T eahed el s i N

the direction of %Hg antenna of the garti gaul ar stat] on._TheEef ore,. the

possibility that “HEn{Carés ard thRobRrEE GeSFeatett 9™ thettis&V T

over | appi ng di st asgerpsncdns] dex g€, shaenobs-, dte (dons @aprbdetfermetedy

value) is satisfi ggcggggi%% scy\;épy%efjgg base station is excluded fromthe
e

subj ect surroundi ng base stwat] on. 9érnining the zone edge of the | 1
DEC 2003 partiul ar station §¥9 ak2ofanee awdett el lashef beigehafrt whemear est

surroundi ng base gbabki B ldéﬁé’hﬁnﬁ#@ﬁeﬁ}r tHY YIVH e basen shakkehea .t he

zone can be for rre%I by decreasH?rL:‘? overTapping. 5 Fig,12 shows a deta1 | ed
flowchart when a I96nBTPESHet eF PR BY St hE %B‘@\Fé’-%t%%ﬂ%ﬁenﬁf)ﬁ&&.o The
process shown herpars éxeautleksé nstheicant el amparitéen-mebhasengdati on, in

an after-nenti Onegofi‘BQtorl()lsttsat@férﬂ)naﬁﬁdthge1“};‘%& 10 First, distances R
bet ween the particular ~“station and surroundi ng base stations are

cal cul ated ffom recei ve poversstinddifhasressifobgoires ohet rartdgnrlaumdi ng

base stations nmeasdhedonn A PaFtbeHbdhg Bhald AL {siePs At cRULAEENY
base stations for _15 which the di stances are calculated will be call ed

"subj ect surroundf ATbASE SRR iRNECFR PRE FEASSMSILRS PREKES Phe the
surroundi ng base starpomsliare baset etathodecmeassiunpdrdertbé phe thiecdiare

pover  (step S12)q+1heRn SWeayngi g bagq LA, 'Mhse stations for

15 which the distances are calculated will be called
“subject surrounding base stations in the first
stage”. Next, the surrounding base 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 subkject
surrounding base station (step $13). 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 ({(zone). 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



1

20 which the receive power is |lower than a predeterm ned | evel are excluded
fromthe subject surrounding base station (step S13). This process 1is
performed for renoving surrounding base stations which are apart for Bt} 683
particular station to some 25 extent from considering subject. Next,

di stances (zone size B) fromthe subject suppoundi ng base stations in the
first stage to the zone edges are cal cul ated. The di stance can be
calculated fromthe transnm ssion power of the 30 base station and power

| evel at the zoneieddgefidefd ned astéheasere @arariealzone)atAsnt hene

transm ssi on pover , ﬁf th%wlaﬁﬁl_%gﬁ&gn o t%%rr%ﬂﬁi1%Lﬂgﬁg%§§keﬂé89mer oraa

maxi mum transmi sst oM power $ah b8 fP&nsm e use
35 distance D (snatbesorzamnsigddetbayhbespgitioest TAvhe, ktgésof udged

particul ar Stat'°€3hb%h%@:| C&J@t%ér&m ¢ BEBLLES RG] Wi 68 6aAthensent
(step S14). This 1 3 -20 is defined as a tentative particular

station zone 5edg§Xt?ﬁ§SdF§thE% iDStfe PENLARE WS TG LAF af LASEAN R ™Fone

edge may be zero. ffbﬁnrellfaﬂforjs}dmdofV\/ﬂBfahaﬁstﬂmelcﬂaorFE }@ét\t;éensmfmeoundl ng

base. station 5 extends t.o the inside_ of %ﬁe partlc f%€ 0%%3 from
Fh ar S ron a dt

rel ationship of tR&ZHFSPARde R betWeed”
subj ect surroundi agabase , sﬂhﬂlzwﬂethazzoﬁe0§lz@aBSﬁb1¢@¢s@bFé@PDdlng

surroundi ng basebgg@t@Qgﬂﬂbﬁrghftﬁgtf§gggesQ@%grgh@agﬁéc?ggﬁl@glggatlon
zone size D (step S15). That wh art_of the zone, o

surroundi ng Bfse SEAFHER %018 nctt@ied ﬁﬁtﬁﬁesﬁéTU(nﬁQﬁts%3t|8 ®Zofle by
nore than a predphetnmoded il inme the suér@umﬁdupdmm¢‘Baaélsmatusneneiuded

fromthe subject surro%nq#nqlq§§ed%§r§igt @ﬁiqﬁf§}62°ngh?9h9°9%h @ Q@nd

when a part the zonée of A He' sutt oufhdr i on 1S no I nclu
the particul ar statp@ﬁdaﬂﬁ;mgn¢dw¥ﬁihan taepﬁ@mﬁQMﬂﬂ¥E@ bapgestefdon

surrounding base gtakiken uded M€fGHh Nefeagubhe ctuliBGio s i RYNEaB_E base

station 15 station (step 516). On the other hand, when a part
the zone of the surrounding base station is not
included in the particular station zone by more than
a predetermined value, the surrounding base station
is remained as the subject surrounding base station

20 (step S17}. Accordingly, the subject surrounding

base stations are determined.

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

30 necessary overlapping distance, and by treating a
surrounding 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



20 (step S17). Accordingly, the subject surrounding base stations are
determ ned. The zone of the surrounding base station being included \fg@%ﬁ
the particular station zone edge neans that (D+B)-R, calling (D+B)1P

25 overl appi ng di stance, becones positive. There is a case where the

over | appi ng di stance needs to be nore than_ajpredeterm ned val ue for
handover and the like. Therefore, the overl appi ng di stance can be
considered by setting a predeterm ned value as a 30 necessary overl appi ng
di stance, and by &rpatitngfa trsrionadi pgihasesd@ationt e phetrsuhjiect
surroundi ng base gt tion when the val ue of %DEB -R does not ., exceeds the
pr edet er mi ned val T a?kﬁn $Nce "Pih tRE" BefdF -‘:T)Feerﬁni’brh%?i Z80HEI A B>d can
be represented bytB& RuBjelid swsrequindahgnbatse tdtatt vt R- Bhens thegiet iasss
that is, DtB-Ris siti ve.. Af [ - j ' ich 11
DEC 2003 -21 a pacrntqeo%)&t g)rfg\nxteeqllqés{l?%?jugggs?%?éﬁszﬁpiéﬁ%gﬁir bggggti on zone
nore than a pPredefBffitREE vdIiNfe BFOHESEhEOSEbjtectturpoxhdf A§Phas&@hstat i on,

when there are OnghekeMalie ncLMAILY &gt SHhFeeunIUHP WK HgsPaseoh ,statd ons,
t he process goes to %{he gext ste@. V\hgn th%e iszwr%o supj ect su r.oul]]g‘ndi n
base station, theP2parfiicditar at?dntPolis Hite }elt 28HE WRILER ¢
particul ar stati opacanchidem mBrtateosnmabhesbrpowsr tHetepaBl8stSphewerl0
After determ ni ng(gggps?}gjsect @JJrroundi ng base stations, a distance

bet ween the zone edge o éaé% subj ect surroundi ng base station and the
particul ar st&tion is cal culPdtiedr (3¢LPrBROENITHING P et obBAFREF WS he

above-menti oned RoBseByth®is01d | g @btakhned wrltyRssn acisaibiest sdgreowti ng
base station in whi ﬁh R- B i%[the smal l.est, .that is, the 28n$ edge is the
i P <Y 4 A

| ,
nearest fromthe par T oo UPeIlY| RarEd Teh 5235 ThEn, the zone
of the particul apabaseudteat ivretsorniar gedchiehade(zoee S20). This

can be obtained by the above-mentioned R-B. By

15 sorting obtained values, a subject surrounding base
station in which R-B is the smallest, that is, the
zone edge is the nearest from the particular station
is selected (step S$21). 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 S522). 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.1l3 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



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. ThenJEt g3
transm ssi on power corresponding to the 25 distance is determ ned (step
S22). Wen the overlapping distance is not censidered, the distance

bet ween the zone edge of the selected base station and the particul ar
station becones the size of the zone of the particular station. 30 The

above- nenti oned pgosess cud |beb@~eéir?sft5f1@e@d\6‘etsh Jief@fﬁé'&eaﬁa Ehg. 13
concretely. Fig.13 shows an exaqg e in which the overlapping distance is

not consi dered whefETACHdiT attest p%3|tFBn@ﬂd%qk9%mu%Wthaﬁ iguiren. Al
i ndi cates a 35 snatlegtaa&mmeMntﬁathEhaaﬁﬁbiwdﬁééﬂﬁﬂtﬁéb@aﬂhéorW1 and d

i ndicates the siz [ cate zone surroun se, stations
where dl, d2, . gargiggggrn%ﬁﬁ§f%%0%n ngalgfﬁlces‘% %W%g gESne edges of
B1-B6 and the5 paﬂlréapaﬁil@t(}athaﬁﬁ Mtaniaddi wiren,db.n dhi sd2j gdbe, d3i,t dls
assumed that the gishapess ik} Weelihe particular station and the zone
edges of the 5 surroundi ng base stations are d6, d4, d2, d5, d3, dl in
ascending order. In Fig.13, 91 fde Dd6, Sbeas BrdeD<dXd e2ndabrdPi ade B,

B4 and B2 are excsatedffiedm tHe Mm@@taauaﬁ;@urww]g;daﬁef%ﬂt tea, and, B5

whi ch has 10 the e gg neares cted s th o] e of
the particul ar sta? %g?s formed lng ﬁ%ﬁ?d&%@ %ﬂqtlﬁqéeg%%e gaﬁé 5B5.
A2 shows thelozonéh©bzanﬁe@d®ﬁtﬂﬁﬁzﬁﬁmetqehtu@nedﬂﬁmmadcsmathem tNext

anot her exanpl e (§§§@ngfe)ﬁ?a@3|;ﬁa)r€10éulﬂ-§ 9%% fs'nn'fsg (SerV' ce
di stance of the articul ar statlon) escrl In t e second

exanpl e, the di stANCRTBANGE W d }b%lg%OBF §d§r?alolfe§5 Zore V\ﬁF%HSt kbe
particul ar stati cnosanobaamnand Hihectparsboukamentioned zone formation.

Next, another example (second example) for
15 determining the zone (service distance of the
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 Dbase 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



20 station is conpared with a distance d between the particular station
and a zone edge of a surrounding base station. When there are one or nore
surroundi ng base stations where D>d is satisfied, the subject basets{pt 2650
forns the zone by using the 25 small est power which the particular station
can form For exanple, as shown in Fig. 14, simnce each of d2, d4 and d6 is
smal ler than D, the particular station forns the zone of the size of D.
Fig.15 is a flowhart showi ng procedures 30 in the second exanple. In the
same way as the fizoste earple,pdrotcullhe elaaticanshdpepf sehesdisgt.ance R

between the particular sta%&qg and thg S b%ggt surrougdtﬁg baserO stations,
the zone size B of the subjeé} Rt rBan iﬁg DL Bt At SHd TOHE

size D of the parbiecd @tatstation, intlusejdudgedthrhetdme etgezore thfe t he
surroundi ng base %@%VQPJT%@%Q%?t e {,0S] of .t -.23 zone of
the particul ar stgtioﬁ 6§f%p S 1-%@5 bgwhgﬁeaﬁ&§§3%ﬁ$¥ eg§§%§§gf%the
surroundi ng Basevatasi-oflies Baet beedain sthd irond e Bhet Renep®it ithd ar

station by nore tBaaiadyedet S dhNedi SnVabver theRard i gnhar astation forns
the zone by the smallest transm ssion power. "nore than a Bredeternined

val ue" neans the BAFESHEFIMFDIVIhAE" PAA0Fe G T2 INPPBLIBIPLE & twi t h
reference to Figib3.thk0 AMherr tdreamphe ekptllzd nadr naitdi ngfbasecesttati on i s
not included wthig the zone edge of the particular station by nore than a
predeterm ned val u€, "the surrounding base station is left as the subject
surroundi ng Bdse station so Wit the sappedf e HryoUnENA4nBEabasst ati ons

are determned. Theatplecass Mef einaitged &itthe rsaiie asohBakdek bite thd st

gﬁgnglegoﬁépleigggﬁg\émrttggél ferr esntcaet:lt.gn Fb? }n%r Stt an %38ﬁ§g&etel:rr%iglg% First

value, the surrounding base station is left as the
subject surrounding base station so that the subject

15 surrounding base stations are determined. The
process hereinafter is the same as that of the first
example explained with reference to Fig.1l3 (step
538-40}) .

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 directicnal
antennas, the first method is applied for antennas
which have wide beam width and the second method 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 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 1is enlarged. On the other hand,
when the beam width is wide, even when the zone of

the surrounding base station exists in the smallest



20 where a round zone is formed by using a nondirectional antenna have been
mai nly descri bed. However, by using directional antennas and applying_ _the
above-nentioned al gorithmfor each antenna, better effect can be obt Al bedll]
25 That is, when Using the directional antennas, the first nmethod is
applied for antennas which have w de beam wixith and the second nethod is
applied for antennas whi ch have narrow beam As for the narrow beam when a
zone of the 30 surrounding base station exists within the snmallest zone
edge of the parti echar, strmatdomwhandhwshiould e dwrd oxd beam behéreges. a

possibility that reag., which_i over d is small enlarging t he
zone of the partlgﬁlgr sh |Qﬁ§?ﬁg W & ég)overFagplng zone is

enl arged. On the bpehl&d chalek sv\mmonheh@@m \hajtemla;rg\ﬁdebeewasvmé-mh he

zone of the surreundi ng base,statki op %X'c%ts% 'ghcm? §Haﬂsst_ullf@l§c 2003
-24 zone, areas which should be covered may be large. Thius, th

possibility that EX@™Pdife of the particular station should be enlarged
becones high. This correspoﬂd§réeoaeca&® skQwtdimdi 8. 2dnef @b rhaexampl e.

Therefore, by sel ne for mation to, b ap i ed rding to
the beam wi dth ofggkh enna Sgoﬁgcﬂﬁééﬂ g?%?lﬁ%é&% of"

becones snal | andtbﬁea@dvéﬁén axéabbe@mﬁésnqaqyblaikh%tfgVEtéﬁ@@ﬂm@h of

the zone, the prepepbmd NG PNafaNthe RRld %R0 Va2 BBEBREsOL ARG han the
met hod in which information of {he adjacent base station is obt ai’ned and

measured in W'Y el ess sectiorf*S ah@tt ﬁ@’fi"‘t‘-ﬁ@dfloﬁ1 iof dER. ZEBF - ekBAPPEESER
system 15 shown |mnEE@tM@nMﬁﬂmeBepkuéahmbﬁ ofy baseeshadi onherandacorytect ed

to a higher level A 9%%pl L % @Egor%g%l&§x%§t€géogéggg%gkv%a%@g send

control signals Re c¢on a particular s on sen
signal on the serﬁﬁééléﬁe&ﬁwobimgégﬂl@ﬁdsm@ﬁﬁqnﬁd in wireless section

and the result is used. For example, in a system

15 shown in Fig.16 where a plurality of base stations
are connected to a higher level control station and
the base stations receive and send control signals
to the control station, a particular station sends a
signal on the service area or congestion state to

20 the control station, on the other hand, the
particulér 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 contrel 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 base stations

and receive surrounding information. Therefore, the



20 the control station, on the other hand, the particular station receives
signals on the service area or the congestion state of surroundi ng base
station fromthe control station. In addition, it is possible that, th@F 26]
control station receives signals necessary for formng the zone fromthe
surroundi ng base stations, and the transm ssjon power, beam shape and the
like of the particular base station are cal @ at ed according to the
above-nentioned flowhart and sent 30 to the antenna / power control part

of the base statj < ol [ i he base stations are. networked such
that the control g?%r?glngc glﬁg&érﬂégg?eegaaaﬁﬁ &R Vet TREFEALESFotCkt he

control station, PR&EWSTMpagankigarasiani betearerseride i mf peakisomaafe t he
particul ar statiobBtu@®itthe surroundi ng base stations and receive '
surrounding information. Therefore, the I > DEC 2903 -25 present invention
can be realized regardl ess of" Wt wdPRYEoRENGdCAsDrivbeeheen the wirel ess
base stations. | pommenalveate-arend y oned , Wi teligs oo LOmaing gati on system it
is possible that,,a, cWM.l8l §35 ign.detects a service content of
the surrounding basteleani o §%§§?ﬁ§£§%r§F§§§tﬁh§% SSTatFoncaeteEnt ids a
zone which is thetBgrpegcarshingpfbate nintliess draberlss atl palsyehpizhat t he
same 10 service ist8etoaverd@anpethdd 4 hgo5amepSenVis Ao Jh€ Service
content can be detgctgd by vari ous nethgﬁsn Eggﬁéfﬁﬁp e, tREVB5Se 3R i on
sends the detect@d s8Fvi'c¢d erit2$® Phetdent raIchstiEtdbnthandamehe

control statilén jselgescehetsherott hey e yppedlinCemeedans 08y ML 438 2

according 1o the TaeuTt ot SEne S odrere=R i FE GBSAATEN Y HARELEPALf on can

deterni ne or chardt@tRpeszon&aghicctemsle hetber base artesmion sends the
detected service content to the control station, and
the control station judges whether the service

15 content is the same as a service content which is
provided by a particular base station. Then,
acceording 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



20 In addition, by preparing a plurality of patterns of zones which a

"W rel ess base station intends to adopt as a service area, it is pos iqj(g

to determ ne autononously which pattern is used. It can be determ nid @2”03
using a receive signal, service 25 content and the |ike. By preparing the
patterns, the zone can be determ ned quickly,.In addition, the wreless

communi cation systemof the present invention can be configured such that
t he above-nenti oned wi rel ess base station 30 which autononously determn nes

the zone is inclugedviasfg PArkeofitRe Wy - nication system
Accordingly, it bgcg%es .prggssi ble that fléﬁﬁfjtlg&nggn&ﬁ% Sru%\ﬂ déd For t he
wirel ess base statitondM @ WhPRhOt h&hgose nivd afetar e@ netthbisrediay, 185

According to the plesentatiewentdi ONange SQPEGH & e £8Pmke 146t %rcrgcr}eﬂ,t%
r , c

aut ononously and e rvi ea_c be changed adaptively while 11
2003 -26 provi di ntgcgaegzlﬁvﬁlgcﬁe}fe%c%?d?ﬁ& £6 P HE R TondEE t8etS&tni nati on of

the service area, ‘PEésd lednide cendikhaned oro echangeppppatakys iMuer mation
according to envihengRnthtQfndh\ee SeLYLCe ar to set installation
condition for eac agparat us. Thus. theO%ai(‘::j?ij[dginr}1 caepé%g?%fj&esa&&inn &
appar at uses can b8%¢ EGS&S5ed. In addition, even when the adj acent

wirel ess base station is comgesi@ditibnbecomss 2 PossibhgiLhat the service
can be provided fggrgl%%rst aosfevw reJEess term nals connected to the adjacent
wirel ess base station by enlargihy th7sdfvice89eded i nt t heegPrest i on of

the congest edOwi reP&§ébdasahagt athonsbyvihangiamg Hehepse¥ vil6e @beaaopalhe
basi s of 15 the congasibors alerinlilg SHREAUALNG 16l ess, hage station.
. an

Therefore, the congestion can be relieve a service c arted
for the wireless"tEFPMTREl SAWT cH kel eniby eedeirgimg ttee service, aaee

t hroughput of wirehesbet dimeradior f 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 1s large. Especially, when using the
directional antenna, by selecting the process methed

30 according to beam width of the antenrnna, 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



20 which a service is provided can be inproved. 1In addition, the service
area can be enlarged only when it is necessary, the use efficiency Ofdkh% :
frequency can be inproved and system capacity used for providing serVil £ 200
can be 25 enlarged. Further, it becones possible that the zone is

determ ned such that overlapping is small andgtihe cover area is large.

Especial |y, when using the directional antenn&, "by sel ecting the process

met hod 30 according to beamw dth of the antenna, it becones possible
that the zone is debeem aed JPres agLpEal gl h that overlapping is snall
and the cover area is large In the presen%{ F?\r\%@nﬁ osn‘?r‘fjo?eeﬁgnﬁﬁé,- 35
when a 4G base station |ike dha¥biienr dressrdéingphomet itanpbeseaper at ed,

there is a possibiintgnichonthateld ses¥igepcapshe pryd ded a-new_busi ness
1 1 DEC 2003 -27 n@g?é wglth i s di ff%ﬁle{]&tﬂpfrom a se_rvél ce sgé(?afc.)mfe '
addi tion, according to'the predemiTientdbntheeprd vefte arevate apearedn

be formed. HePe, 4% #ssasygimed adfest tdpa PRL¥AECOF Qdo LWL 8Pt dg.3S @

service area regargess, of siad or, outdoor, The private area IS, for
exanple, a public s aclir stch ggeg stationt BRAEPLSor & &P Bl Gowea GRer e

communi cation in tHERras eafthé igroviatec axpoot ehar ge dore uges e Who use
the facilities. |mcdfinadlde&t®Bn a% ft¥e VAFdOUS 31 58I QYL).diNg such as an
of fice or a house,_ cor en}écati on bet een terméaﬁgl ég_ip%%t\_)ﬁceaeb%i?%i’h%s can be
consi dered. That is, i Of r BEFGTdY % Uit ekiadpf eciiéditd esn i ridh vi dual

perforns datal@omasfiiceionn an Whirclvadatens ss DEERULULD AHAR AIdNLLL S5 0m

the termnal. Thergfores &he [,wate area does not |ndicdates a close
space such as in.a hquse, bﬁtﬂ%\éﬁé tcha?ntirirja(fﬂiopsloeé&’ﬁl’?u“nit@d%r‘é’d’%% hin

an area. Fol | owi ng™s deulpdingensacapehe wonsiledeedd | Mhauch san ar ea. (1)
a 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
a5 in a house, but means that traffic is
communicated within an area. Following service
patterns can be considered 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 be 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 1is
improved by providing the private area by & carrier
and the service area is easily enlarged by a public
service by using private eguipment.
35 First, covering the private area by
carrier base stations will be described.

When the cell is configured such that the




20 service is provided by accessing a public network directly like the
current i-node, (2) communication wthin a private area is not subject
billing and is regarded as communication in a private network I|k¢]DEC?W3
private node of PHS. The present invention can 25 be used as a cel
configuration exanple for the private area. ,The cell configuration exanple
for the private area wll be described as fgl ‘ows. Various forms of

seanl ess novenent between a private NWand a public NWare consi dered. The

30 fol I owi ng exan%ﬁvg% Pl MBI RetC Ly AANICHL R 0N B BAGd N W <

conveni ence i s inprove oégrowdlng the private area a carrier and
the service area F§agasmisy Iﬁh@e@aﬁylarp@@n(ﬁOQn#®¢c@0b90@§|@é grievat e

equi pment. 35 Fi aéilvﬁQ\éeHé”t&dm Pravahe a8 % LA EbLE base stations
wi || be describe n the cell is_configured such that the 11 DEC 2003

-28 private area F§m8g$€ﬂ&?qﬁ;¥he Rar FPEr COHFMNLLAL 1% at P oRE SoP iY@ te
carrier can Connegtebo hotskerofiddieis pprwalielemietlw)rd@ﬁ@ i hpaear pifehaset wor k

si mul taneous! y. AscLotoG@IRY GaH gri Liythe Privale S ares. g sgruige 1o

provi ded by using a s ‘for private use!’ hi's case, a
system dlfferentd¥f§ﬁfﬁﬁé|ﬁHﬂmcik%rNPbélﬁsaﬁﬂﬁkﬁﬁu§6|mﬁceﬁsawwgln

Wi rel ess resourcepisagaqand iqualdly Qeebwce Aps@g@rmhs ef,aQ0M8f | AGn P01 .
public area by a 10 user base station mnl be described next. That is, in

t he exanpl e, base stations rtHP bot R quﬂﬁilﬁﬂl%ﬁuQP%}éﬁ arEa hy @
public servi ¢ aresear baspossessioth byi ah biendiesahidl e drm&xby t M@ acarirs er,

and private areaj bstﬁgvgrgﬁéﬁéstﬁ?gé s@XtHr%@‘Eéﬁbfﬂﬁ %ng fct% rvice

of a carrier by usin Whi Ch are osse
i ndi vi dual , the IPﬁHV@F—Gu&Ire@arﬁ%eﬂﬁ%sEHbéé§ fscﬁr"tlr%e pﬁf#%’%ltér&r ea

effectively In addsseeRed tbybespMesnPossthlg 4 kit the the carrier, and
private area 1s 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 1s, when a user other than the carrier
possesses base stations in facilities such as a dome
25 stadium, a station, and a restaurant 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 expected 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.



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 than the carrier possesspg;@qﬁy
stations in facilities such as a done 25 stadium a station, ahd“a °
restaurant and the like, the public servicég%%an be provided in a place
where it is difficult to install a base station for the carrier so that
it can be expected that the service area can be enlarged. In addition, it
becones 30 possible that seanl ess conmmuni€btldh environnent evol ved from
the current state can be provi dedommlibg JyEs8NMtappetboOnihsanatirklasted to
the specifically disclosed enbodi nents, and variations and nodifications

may be rmade wit hdiRTMABIgBEAPPI AY SEEFMANE T dheP BFe the® FAd8nt i on.
11DEC2003 -29 CLAdMr2siAgcomruni cation apparatus in a wreless

communi cation_system havi ng_a_base st.atio conprising: 10 a.pa ich
det ect s that?Q zone is new § pFG%mﬁ%%ﬁnnﬁ#f%ﬁﬁ% Yzl %tﬁ?ggnfga%gwgppart
whi ch aut ononous|fo chadgescandose idwhiacte | st at e viaed area of said base
station according to a new.y_f .Zone, CONUHRLGALI QRne
apparatus as clainmed in clgiﬁ?%&ngﬁﬁéﬁégﬁﬁﬁﬁéﬁgﬁgE? a agt whi ch detects
a congestion statwhbfh assarseundicsy dyese i o33 bh Aseaf@2648E station; and

a part which enl afgesr@iggnecMii alaviis, sl dhd sefyice area of said base
station accorging to said con%gstion state to the. direction of %?Eg
cl d

surroundi ng base station. F ATESMATIIMER S OHt 2P afRRUE2 FH3a A Ferfess
comuni cati on systemnlww hg fub&dse staprionngenpri sing: a part which
determ nes a zone of said bgs%a§kagﬁykﬂnhé{@%@@s£scgﬁggggqbwequqbiQM of a

si gnal _ ‘ . . 3
a surrounding base station of said base station; an

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.

' i i 5
3. A communication apparatus 1in a wireles

i i rising:
communication system having a base station comp g

a part which determines a zone of said base

f receive gquality of a signal

station on the basis.of x : gnal
received from a surrounding base station of sail
station; and .4 zome

a part which autonomously formi'si
which is a service area of gaid base statlon.

4. The communication apparatus as claimed
30 in claim 3, further comprising:

a part which measures 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 statiocn
on the basis of a result of the measurement;

a part which determines said zone which is
said service area of said base station on the basis

of the result of calculation.



received froma surroundi ng base station of said base station; and a part
whi ch autononously fornms said zone which is a service area of said base
station. 4. The communication apparatus as claimed 30 in claim3;igfagk her
conprising: a part which neasures received power or transm ssion-delay of
a signal sent to said base station from a-8lrrounding base station; a part
whi ch cal cul ates a di stance between 35 said base station and said
surroundi ng base station on the basis of a result of the neasu enen%; a
part which determ nes sai dszonehehitohmis i cediidrsernmaks & a2 Bf CsatB®base
station on the basis . of gye éeﬁght of ¢ &Q%Hgﬁgon. 11 DEC 2003 -30 5. The
conmuni cati on apﬁ&r&ﬁi&@a cl af €L RPPAI M- , further conprising; 5 a
part which memsures a bit esrpartawbioh meapacket ®r?bf FhEe fFBh? or
information sent fromsaid _surroundi a ' 4 0ssatdf basesstidt i on;
and a part whi ch2d&@&KH e%rgafdI?E%e@%ﬁﬁbﬁﬁégfﬁéﬁiFservice.area gf; said
base station accendimgrdindObaseestktioh tife $bdhaHBNELABIOR °

comuni cation apparatus in gmﬁgE%|g%ﬁchCQﬁHthﬁﬁﬁé9ns§ysteahbawmmghaibase
station conprising: a part ch detects a service contenEﬁ§E dng to
surroundi ng base sstiat i A bycsardepadé Sead dipSandt@hi BRr f 7R "deter mi nes
a zone whichjs a Sanyi€esareaesohmesaingd dpaget station such that the sane
services as said service do not overlap in the same service area; and a
part which autononously for#fs BatdmzongcaphpBhappasatdsSservicEraFea°of said
base station. 7. foooumusatarhoayapparheusngnaababe ef 88511 ofATRT tatT9h
system having a base statiop, pe@RPhirSidHd de e Ppabt aWBeeh 12t QIHDYS Yor

determ nes whi ch pattern is:tg be used 4 V) 2.RLUEALL %2 PRI Of

a part which determines a zone which is a
cervice area of gaid base station such tbat the same
services as said service do not overlap 1n the same

service area; and .

a part which autonomously forms sa}d zone
which is said service area of said base.statlgn.l

7. A communication apparatus in a wireless

communication system having a base stat;on, comprising:
a part which autonomously determines which pattern

is to be used in which a plurality of patterns of said zone
which is a service area of said base station are prepargd; ?nd

a part which autconomously forms said zone which is
said service area of said base station.

8. A communication apparatus in a wire%egs
communication system having a base statiom, comprlslng:

a part which determines a zone of said

base station on the basis of a first distance

petween said base staticn and a zone edge of a

30 surrounding base station, and a second distance

between said base station and a zone edge of said
said base

, . . £
when transmission pPoOwer o] .
base staticn wh 2 coene caid

and a part which autonomou

i iz smallest; -
St , Lase station.

2one which is a service area of said
9. The communication apparatus &as claimed
in eclaim §, further comprising:
a part which determines said zone of szid

base station on the basis of a distance between said



which is a service area of said base station are prepared; and a part

whi ch aut ononously fornms said zone which is said service area of said base
station. 8. A communication apparatus in a wireless conmunication system
having a base station, conprising: a part which determ nes a Zodnkét(ofllkai d
base station on the basis of a first distande between said base station
and a zone edge of a 30 surrounding base station, and a second di stance
bet ween said base station and a zone edge of said base station mhen
transni ssi on powessef saitd dras#nd st atdoe EQQSnﬁﬁlésﬁuﬁﬁﬂyﬁ9kﬁﬂt antfi ch

autonorous! y Tor 1% $3id, 20nG, 0bhChals 235€EVEGELARRR OfeceRich basmmiml i on.

-9. The communi cAtion apparatus as claimed in claimfurther conprising: a
part which deter fimness@uhdione biseastathbass §X&EPSN FeTF YU P IASi s of a

di st ance betmeens%@ u§§1ﬁ§-$§§%299§t?éﬁ§ §5ahhqeha@du@puymbﬁmﬁmhed a

surroundi ng base Station 1h which said first distance becomes mnimum in

surroundi ng Hhsebgtéﬁhﬁﬁﬁ%ﬁ&ﬂﬁnsﬁhﬁtféﬁﬁérd1§G@P6Gn§Fﬁ@‘55%% st4ti'ons in

which a val ue obyaiged e hye Sobé & aI}&t@grSﬁhdnf iar @&e@lesieafmme‘d on B¢ d
second distance becormes | arger, fthan a ﬁre eterm ned value. .10, heeq
communi cati on appar atus as* ¢l ai e FAMEPRFAFS! OFPuPPREr conpr|5|ng a part
whi ch det er m nes jsaicd zzioneg of fsat der 10ohaséssngt:i on as .a zone fornmed when

transm ssion power of said aﬁggﬁstQEE ndg§6?gqhg§m|fl&rg3ﬁg|§fasald
i

surroundi ng base station in a value o subtracting said
first di stanc® fibemesaithseeonas aléﬁaﬁcéor§eﬂaW@&PtqﬁﬁP%Fkﬁ%ﬂ%?ernlned

value. 15 11. Th &FHF“H‘EC@éi@anQBaéﬁbﬁioaslsChﬁlnrmdam nileher s, i$uat her
conprising: a part which det nlnes sai.d zonew%f

ald on the
basis of a di starfcd IR EN sB7F8° BhEELE ar ol 5&% a 28%§§§d§%@%i9@d
surroundi ng base R0 stlati ont imgwhach Sairdtf distt adicst divcem betbfede #P RFnum

distance is larger than a predetermined value.
15 11. The communication apparatus as
claimed in claim 8, 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
hase station as a zone formed when transmission
power cof 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 predetermined value, when
beam width of an antenna used by said base station
does not exceed a predetermined angle.

35 12. The communication apparatus as
claimed in claim 8, further comprising:

a part which obtains saild first distance



i n surroundi ng base stations except particular surrounding base stations
in which a val ue obtained by subtracting said first distance fro Eahﬂ
second distance becones |arger than a predeterm ned val ue, 25 mhgh &R
w dth of an antenna used by said base station exceeds a predeterm ned
angle; and a part which deternines said zoné2of said base station as a
zone fornmed when transm ssion power of said base station is mninmmif
there is a 30 surrounding base station in which a val ue obt ai ned bg

than a

subtracting sai dafsi restvail 6€ apebCt o Salby SAUHRCIchaE ahte PiZFaPfe

predeterm ned valug,. whens, beam, w gtHqah A AW ee: Lsedf bynsai d base
station does not exceed a predeterm ned angle. 35 12.nghe cgnnunication
a

apparatus as cl diirgchriee chaiwee) £adchére fonprd 'si #y: 2% paft “whi ch obt ai ns

said first distancg J1IndEg2,998 s84taw val ue cal cul ated by subtracting
the size of a =zone of said surrounding

base station fro di,st gnce
between sai d base station afdds@PH18Gr SGUhtli %es?gg%gﬁ?.gﬁggd obt ai ns
sai d di stance betywean seifiohasedstatidosantsad thguraeandtagibasérsfati on

fromreceived power of a. signal at said hase s i LOMepais@nt
surroundi ng baseQﬁ%ﬁ%%ﬁpaB%W?Faﬂgn?s5?6H%ED6W%?&%ggs§?§EsSﬁﬁoundig%nbase

station. 13. A wifneiressa cédnmunicahiomngsyetssn stalel ol agda tFRMEASCY ©8f .base
stations, said WAl essecopmnteatbonsysd amiaciudtagnat |east a
on

particul ar base station as y a part of said Iuraﬁityso%tgﬁ§e stati ons,
said particul@r base 10 15 St-at PoMiFRIARA fgPH pat t2whPEh Sdt ononousl y

forms a zone of ;& SEryifg arpauveklsaiyd pArtasel atabases, stsatidon on the

Stations. 25 14 MU SRORBIE IGRE FaTh T NElnoa ol O S eBae s
particular base station as only a part of said
plurality of base stations, said particular base

15 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.

25 14. an autonomous zone forming method of
forming a zone which is a service area cf a base
station in a wireless communication system having
said base station, said method comprising the steps
ct:

30 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. _

35 15. The autonomous zone forming method 25
claimed in claim ¥ . further comprising the
steps of:

detecting a congestion state of a

. . o -
surrounding base station of said base statlon;
id service

and

enlarging a zone which is sa
area of said base station according to said
5 congestion state to the direction of csaid

surrounding base station.



formng a zone which is a service area of a base station in a wreless
communi cation system having said base station, said nethod conprising the
steps of: 30 detecting that a zone is newy fornmed around said basdtl 0]
station; and autononously changing a zone which is said service area of
sai d ‘base station according to a newly forded zone. 35 is. The autononous
zone formng nethod as clained in claim 14, further conprising the steps
of : detecting a congestion state of a surrounding base station of said

base station; and enlarging a zone which is s id.servi%r rea of said base
station according to shbd Bl cHnpRRTTOR A% TYTHE er%ccﬁac?n-t f .54 d
sur roundi ng baseing ad sane 1M1PEER0DI & FFHE AP, or‘?ousgs 0 Seoaf orm ng
method of bR gl BE2eRe GRPERC TS B oIS 0¥ £ PaseStation in a
wirel ess confial £a®i oP2sgsPer ALV HPS:S %m&%? % %%ﬁ?n{, sai d met hod
i Qi de ; e 58 bas acl'on .
conprising the step of CYHEPATRI hf AS28he" B~ sai d ase .station on the
basi s of rec@t \Fé’qu‘&ﬁilﬁyo%fre&e%i"an aliL¥e?l el FE8R1 & Surr oundi ng base
station of sEiah BaseTsPREIF PaRt SAMGRONDUAY PBFTI Tgs&ld 2ohe. 17. An
aut ononous| yawomerous iy nferérigod2 ot FBEmi ng a zone which i service area
of a base station in alW risl essoneranatii eaRs P&} EE Sl HEH ﬁé g‘éﬁ HFase
station, saia aethodicbonprd sienyichearepept of (Pafst 8ERTHY® 4 sér Vi te $oht ent
of a surrousstmgikaséost system byvee dabdseast ftiashon arthidBEERAT ni ng a
zone whi ch isom@lidiser vheestape@fof said base station such that the sane
service area; and aut onepeusing hosetngesavdt@unef a
surrounding base station by said base station; and
determining a zone which is said
service area of said base station such that the same
service area; and
autcnomously forming said zone.
18. An autonomous zone forming method of forming
=z 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:
determining & zone of said base
ctation 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 gaid base station when o
transmission power of said base station is smallest; and

autoncmously forming said zone.
30 19. The autonomous zone forming method as
cilzimed in claim I8, 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 bhecomes minimum in
surrounding base stations except particular

i i i j d
suyrrounding hase stations 1n which a value obtaine



18. An autononous zone form ng nethod of formng a zone which is a service
area of a base station in a wreless communicati on system having said base
station, said nethod conprising the steps of: deternining a zone; of&&ild
base station on the basis of a first distance between said base station
and a zone edge of a surrounding base stat£én, and a second di stance

bet ween said base station and a zone edge of said base station when
transm ssi on power of said base station is smallest; and autononousl
formng said zonpy Wub®.rakhe reut onbiofisr 2ond isdrmaty IEtho 58 SeFPred in
claim 13, further . conprising t S : term.ni | O 2@nea Die sai d
base station on gﬁé%ﬁgﬁﬁsQ) %ﬁ%ﬁs%gﬁ%gibgpage% g%?! béiﬂﬁggation and a
zone edge of a surroundi ng Basellse azibanpmods einch Lai®h 19 reetEPStance
becones i nimum L., sy oynding: hase, statkans exeent dardioukastep of
surroundi ng base Stations In Ich a value obtainéd -34 Dy subtrgg%igg sai d
first distande fromsaid setorREMEDEPEANEE iHe@OmEs arerS tHaR a°

predet ermi ned vakue, 2pkher athOMOpRES EeRA shardBing medwed as sekdined in
claim 10, further conprising the step of: . 5 determ ning | ne,of said
base station asPa&Sforid & ot dl%h@hnEWHWsﬁFs gﬁﬂ”bdﬁ%rao?égggﬁEggsg station
is mnimmif thpeed Stetsids olmdivngchbaseadtat icdrtdimeileh a val ue
obtained by subtracting said_ first.dLst fr |0 second-Lt@ndi stance
is larger than a°p éﬂﬁ%e %@%eﬁa%gl%é?sglaq%ﬁgngﬁggﬁgﬁpus zonﬁeforning
nmethod as cl&i nmed sitarotei is | préart hbpncenpries el ThEP et epe 18f

deternining said zone of said basgeShatbeRnoll Ubddierbasisgomeandstance

bet ween said base station and a zope edge of a surroundin a ation in
whi ch said first Cdisdimiftel Petbit® ini %Hgﬁhr?r SRRUhET hg gg§e§§te§%i ons

except particul anf:surroundi ng base stations in which a val ue obtai ned
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 cbtained
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 cbhtained 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 predetermined angle.

22. The autonomous zone forming method as
claimed in claim 1§, 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 between



20 by subtracting said first distance fromsaid second distance becones
| arger than a predeterm ned val ue, when beam w dth of an antenna used by
sai d base station exceeds a predeterm ned angle; and determnin ﬂiﬁhg zone

of said base station 25 as a zone formed when transni ssion pole aid
base station is mininumif there is a surrodhding base station in which a
val ue obtained by subtracting said first distance fromsaid second

di stance is larger than a predeterm ned val ue, when 30 beam wi dth of an
antenna used by saiid base sttdtdon dodssaot exceed s ipreda®? nifed Yhyl e.
22. The autononous zone form ng nethod as clainmed in claim218, further
conprising the sﬁ@ﬁ% of : 35 obtaining said first distance as a_ \val ue
cal cul ated by subtracting tdietsizengf saigoddseEnesi de SATOURRII AP IS e
station froma di stance between. 11 -3 i sestatemn and said
surroundi ng baseSzﬁgﬁQﬂraggﬁ}%&éﬁfﬁF%Sggggggdﬁgﬁghgggﬁétmeen sai d_base
station and <ai d rewreriowdipgy dasef seasiignatr 6/ SAECA VT Poktbi°E' si gna
at sai d base statdon senty fyomsahdngupbaundicag iease sd attsnsangsion

transm ssion power of saldgsurroundin%,bas% statioqr 10 15 20 25 30 35
power of said surroundilng Dbase station.
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