24 August 2005 MOBILE STATI ON, BASE STATI ON, COMMUNI CATI ONS SYSTEM  AND
COVMUNI CATI ON METHOD CROSS REFERENCE TO RELATED APPLI CATI ONS 5 Thi s ]
application is based upon and clains the benefit of prio e .
pﬂoor Japanese Patent Application No. P2002-61150, fil edﬂ)ﬁ: ‘éfBo , 2002;
the entire contents of which are incorporated herein by reference. 10
BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to a nobile station, a base station, a comunication
system and a coMARTIESTATION: hBASE mm;dm,smmnmtoﬁbesﬁ?fv?i ed f\rt
Conventionally, '"in a w deband-cod LVl | ti access CDIVA
system consecutive high quali t?/&cgﬁ%ﬁbig&%& ‘f“’s H& 1 or ned t hrough soft
handover. Soft handover refers to a nobile station translmI ttlhng/ recei ving
a plurality of signals taors _ar._cells having
- di Pferent spr eadi ng 3:% bgh@%%v#’fég 11-3 Rﬁﬁﬁﬁ) SEPEACE NS andover in a
downl i nk3 a pl urall‘hu.y ebpﬂ)aset%ati@rﬂsaiédmgmﬂ St d 1GanRd thRY peaakit
rference 25 increases. As

channel s of the 0, I8 Ther ef i nt

aresult, in a cfomrqaﬁ ntg gﬁ% t?f‘ IVeEsity @Ipiaé‘&sf %Wéﬁtné‘é’l’tlﬁfséﬁéﬁns?i?t
handover are B2 1615 q hcﬁse.am oanMapkthnk, 2@@29;&3@%&&4;15% tﬁ@nfghgggggn
(SoT-S te e et B %9”%3%55%% F R Tont rol for COVA
Forward Link", 30 H Furukawa K. Hamabe, and A UshlrggawngEEESjour nal
on selggted areas in comunigati - - : - 1554,
August 2000). SSDT nethod is a rre&ﬁ%g V\ﬁ% .a#&%g ?ﬂ% Eas;a stazlonsei ved
perform ng sdi-t Fhahdoverthedinyenhkomase station with t e |argest rec v
power or the | ar geple Pradhne! thydEid Egggﬁué%ogwer A8 §0a0l 08, 2581 C

si gnal (hereafter reférred to as
station, a communication system, and a communication method.

15 2. Description of the Related Art _
Conventionally, in a wideband-code division multiple
access (W-CDMA) system, consecutive high quality communication
is performed through soft handover. Soft handover refers to
amobile station transmitting/receiving a plurality of signals
20 in a plurality of sectors or cells having different spreading
codes.
Meanwhile, in the case of soft handover in a downlink,
a plurality of base stations transmits dedicated physical
channels of the same information. Therefore, interference
25 increases. As a result, in a downlink, site diversity effects
obtained through soft handover are less than those in an uplink.
Accordingly, site selection diversity transmission power
control (SSDT) method has been proposed (“*SSDT-Site Selection
Diversity Transmission Power Control for CDMA Forward Link”,
30 H. Furukawa, K. Hamabe, and A. Ushirokawa: IEEE Journal on
selected areas in communications, vol. 18, no. 8, pp. 1546-1554,
August 2000). SSDT method is a method where, among the base
stations performing soft handover, only the base station with
the largest received power or the largest signal to interference

35 power ratio of a received signal (hereafter referred to as the



. nmost appropriate base station") perforns data transm ssion and this nost
appropriate base station switches to high speed nopde. Considering the
rapid spread of the Internet, increases 5 in the dinmension, of irg mat i on,
i ncreases in the capacity of information, and the develoﬁ%@ﬁ?gﬂﬁt qﬁ next
generation Internet in recent years, there is a pressing need in nobile
communi cation systens to develop a radi o access schene capable of

i npl ementing an information transm ssion rate exceeding 2 10 Mops. This
need i s consirflesedapprOfriics apsd NGt AIPACIH) abky £bhms d@dwra | tikad snaf fdi®n

requiring high_speed and a | arge, capacity, . includi hg downl oads of images,
files, or moUPAGHTTAJRS tsARREORELGTARATS SHAk OB LA tOebi Gy (@eed
Ther ef ore, ambigh-speed packet transm ssion technique suitable for high
speed/ large 15 capacity traffic is Jjndispensable. From a background such
as this, a proposﬁayﬁégeﬁéé‘ﬁ HRge Ry Fﬁﬁf"gﬂe‘h‘f ey AR BERY p eases
transm ssi onim tie & IRHISTON of NfrForadatAdn!,r BREHESSéONLH @he Odp s Mags
based on an [S-9

5 adio interface (" HDR: A Bandw dt h-Effi ci ent
Hi gh- Speed 26“9\?‘?‘8?{%%“ Dafg9serRA cgé" g?P‘Rﬁ%dPé USRT sPexp, HHfF&tioB.
Bl ack, M GraberketPatd@estint Meabbi nthesdyiana, paadsfngVhéed bin nobEke
Commruni cati on Nhgazine, Vol . 38, no. 7, Hg. 70-77, {§%¥ 2000) .
Addi ti onal | ySOTRIRHE* St P §EREPEEI th IFYPLRRIBAPPBrIf s £8 capable
I mpl enent at | 60 iiiplengEntsizeednpasketméi t BErs Hxsi sl slad\vnnga 8e 2 dded ifigme
I nf or I on ansm_ssion rate of approximately 10 Mops obtai ng .
expangiﬁhg t h%gw CDI\;%l aﬁ?%giifﬁ gf’f’gggeﬁﬁé r%’egﬁ i’%ti’ifcﬁsgﬂ’.g 'Aﬁf)??%’&%fﬁ% 85
adapti ve nodddwlbmk atwk thisnnelquicdingghibhsefeo@ anldpd | Veer geadapalciintly,
control such, e di h been,studied for such high speed
packet transﬁ?@%ﬁéﬁﬁguéﬁéégaéﬁﬁ<§f3g§a Egpogéae?h @ yﬁﬁ%ﬁn%$$ﬂ§Q§ﬁdsucg
Modul ati on &swdlde@ohfirrold ddtatlagei vre Webbdel e i orTheEBiflakeT Db hehgdt-epekdr

o e S AT ety (5 SR Sen ) dobe
Nov_lggg)_ 2capacity traffic is indispensable.

From a background such as this, a propésal has been made
to implement high speed packet transmission with a maximum
information transmission rate of 2.4 Mbps based on an IS-95
radio interface ("CDMA/HDR: A Bandwidth-Efficient High-Speed

20 Wireless Data Services for Nomadic Users”, P. Bender, P. Black,
M. Grob, R. Padovani, N. Shindhushyana, and A. Viterbi: IEEE
Communication Magazine, Vol. 38, no. 7, pp. 70-77, July 2000).
Additionally, in the 3rd generation partnership project (3GPP).
implementation of high-speed packet transmission having a

25 maximum information transmission rate of approximately 10 Mbps
obtained by expanding the W-CDMA radio interface has been
studied.

Application of adaptive modulation and channel coding
based on adaptive radio 1link control such as channel coding,

30 has been studied for such high speed packet transmission, for
example, as proposed 1in "Symbol Rate and Modulation
Level-Controlled Adaptive Modulation/ TDMA/ TDD. system for
High-Bit-Rate Wireless Data Transmission”, T. Ue, S. Sampei,
and N. Morinaga: IEEE Transactions VT, pp. 1134-1147, Vol. 47,

35 no.4, Nov.1988).



24 August 2005 I n adaptive nodul ati on and channel coding based on adaptive
radio link control, the data nodul ation |evel, spreading factor (SF), the
nunber of multi-codes, and the channel coding rate are Sﬁ' éche%@ﬁﬁr
according to the 5 propagation environnment of a user in j9 duct

hi gh speed data transm ssion efficiently. For exanple, as for data

nodul ation, the quadrature phase shift keying (QPSK) nodul ation used in
the current WCDMA is switched over to a multi-level nodul ation having a
hi gher effici ency,Imsualiapsie 1RoREKatDoh| ahidorshaknequadsatng ebamahi towde

nodul ation ( s the Il on_enviran one

favor abl e. Agwgt?g%ulrta%ltgﬁg/i’r% ?ﬂ? 3&‘5 5'%? 2t e c?geﬁﬁﬁﬂ §Iev ﬁ ‘'syst em
can be increapedadfagf oactbe msgbl smﬁednpabbet offr amﬂm:ss:lodas a|a|nld| talei on

15 of the automatic repeat re uest ue pro os

" Aut omat i c- RE éﬁPe%e 9ErFare (F‘r of jéi:%é‘?fgsg ®fs.2 lBg Rdst8F o,
Jr., and M Mrbb&gaticEEEn@QIﬂ‘Huméﬁ&tdfO@ﬁsN&gﬂZbﬂ&er t\zﬂOd:ond.t?qt hoogh Epee@dp.
5-17, Dec. 1 84 al so _been udi.ed, . The h-s acket _channel used
for such hi gH? % 5anfBlB§&R8t e%tfé‘ﬁ%ﬁ‘fi;é?’(‘m E?Cll eS:E ‘chafhn&PT %ﬁg %shar ed
channel is meadlbéyienpl utikdi tyuadramixd e Biade orninfﬁwenm‘ydrn@, t(lp@SK)
transm ssi on of the har channel C L gn rger than
that of the Hggﬁﬁfbﬁn plfﬁles g‘r?aﬁ’ﬁl@renf'hg 8@3@ iit%‘ﬁ%fh co?e({ler dnflel is
a dedi cat ed mhabheledel xmnﬂat%nnnbvhngsa atnghmr Acftfalcdengyy such 8SD¥

met hod, Mhersaktmoéhfg §n§%a§f?E3DSt 3 %BSu?gffogt@% n tgat s

transm]Ttl ata ) ceI s Or SEectors He °Feduced
in conpari s6a Q4M haz smétpﬂwmemnmbevkmmret iecamelsuf avotrabld. 3@shase

stations perfo d S tgn S

hi gh- speed pécig%&?cr aﬁ:tsh% g‘sgg?\‘mn &IUP % I on %f gﬂgh%g%@?“ %Jhoeﬁsg%tstudl ed
in order to tapriseolrdates seldr. oughput in the end of cells and sectors, and
enl arge the rangeA%aﬁgi" ?(et1@9@p%\éd"%atz%ge&&'ﬁéxﬁlé?{&vgWll\é%lt%n 35

However, in high-spee ransm ssion that uses
15 of the automatlc repeat request (ARQ) technigque proposed in

"Automatic-Repeat-Request Error Control Schemes” , (S. Lin, D.
Costello, Jr., and M. Miller: IEEE Communications Magazine.
Vol. 12, no. 12, pp. 5-17, Dec. 1984) has also been studied.
The high-speed packet channel used for such high-speed
20 packet transmission is a shared channel. The shared channel
is used by a plurality of mobile stations. Therefore, the
transmission power of the shared channel becomes significantly
larger than that of the dedicated physical channel. The
dedicated physical channel is a dedicated channel for each

25 mobile station.

Accordingly, in SSDT method, where it is always only the
most appropriate base station that is transmitting data,
interference with other cells or sectors can be reduced in
comparison with a soft handover where there is a plurality of

30 base stations performing data transmission simultaneously. As
a result, with high-speed packet transmission, application of
the SSDT method is studied in order to improve data throughput
in the end of cells and sectors, and enlarge the range capable
of achieving target data throughput value.

35 However, in high-speed packet transmission that uses the



3 24 August 2005 hi gh-speed packet channel, each base station assigns the
hi gh- speed packet channel to a plurality of nobile stations. The high
speed packet channel is a shared channel. Therefore, an ortuyn of
comuni cation using a high-speed packet 5 channel is assi%ﬁgﬁg%#ﬁybﬁo one,
or a few nobile stations at any point in time. Accordingly, even if the
nost appropriate base station is selected based on the received power or
signal to interference power ratio of the received signal, and the cell 10
or sector cokbgkdsired hpaobst appnopl| ateachadmsi astenhios aseligotedhas

wel |, the opportunity. of co Lcatjon is not al.ways_ assigned tq the

mobi i e tat) ot rened Haske TorRatat bt bR I Fata s, 1G HOdl hAERE I8t he

hi gh speed prcketigbhapael.packetpahtnosellais avsdaredeckanse B, |Tege fotraf, fi C
load in the selected 15 cells or sectors, the gggortgpi y _of éonani%ation
assigned to Y hePRBBITRETEY abT oFOTRUPARR T 1T | UBF et S HefBRES Packe
signifiéant|ghdnmel eich alsisighbdromby dsy dree forequeasymobite sttutclonishatbase
station grant s tQ%_%pgpr%ugity of conmunication to nobile stations drops.
I n addition, ?xw%méhpu of "the 20 mobile station to whi ch the opportunity
of conmmuni cati on Ascondingdgi gewezh drifopse Rusthappoopristedadenathasen

station selegtedeaetl 0ha98st o fonaa PlULAL Y QL obLLe statjons, based
on the received power ‘and Signal” to I'nterference power Patio 9%t h&nobi | e
station, comntEriegamdenpbierastlsodt tba HreinrdaignalThen@ftireecelhe

cormunt Dat o 5 (R THE rotrr 08 Cpy HEL REFECLLBERR-CGEL Bagh [pfltitn' 25
particul ar, setectedaswghputtheerbperiuhiny cfcommvnicastianiionsot edwagd at
the end of i GRld % PrereGo¥ilels0at10ACHR" dhG! Le1aNe:! 2AGEEARBRELE SO
of achieving the target data throughput value cannot be enlarged. | EF
SUMVARY OF THE9INGERNTIaaS Larmebite@f &het hdgby spesd ipasdketti shangefle | iprove
35 throughpya afi SABRINASA e RCEE Y ToEgRYt+iEr ONIJA $halHLBE1ected
15  cells or sectors, the opportunity of communication assigned
to the mobile station in that cell or sector becomes
significantly limited. In other words, the frequency with
which the base station grants the opportunity of communication
to mobile stations drops. In addition, throughput of the
20 mobile station to which the opportunity of communication is
not assigned drops. Furthermore, since the base station
selects a cell or sector for a plurality of mobile stations
based on the received power and signal to interference power
ratio in the mobile station, control load in the base station
25 increases. Therefore, the efficiency with which the base
station performs control in order to communicate with the mobile
stations also drops. As a result, in particular, data
throughput performed by the mobile stations located at the end
of the cells or sectors drops. Accordingly, the range capable

30 of achieving the target data throughput value cannot be

enlarged.

BRIEF SUMMARY OF THE INVENTION
An object of the present invention is to improve

35 throughput of communication performed by the mobile stations



4 24 August
enl arge the range capable of achieving the target data throughput val ue.
nobil e station according to an aspect of the present inveg%&oq%%@ggrises a

reception unit configured to receive a 5 signal transm t%

2005 |l ocated at the end of the communi cation area, and to

A9y

station; a selection unit configured to select a communication area to
perform comrunication froma plurality of comuni cation areas based

traffic load in the plurality of comruni cation areas where

unit can reckivate¢dentsitgrealendand thenatdrfriwdtidaai obO atteiat, snaftqguwnadrige
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units of the communication area are: a "cell” that is a radio
area covered by a single base station, and a "sector” that is
obtained through further dividing the cell. The traffic load
in the communication area means the amount of communication
performed in the communication area. The traffic load may be
represented by using indexes, such as, the number of mobile
stations that perform communication with the base station in
the communication area, the data volume transmitted/received
between the base station and mobile station that is represented
by a utilization rate of a channel for performing data
transmission/reception, set between the base station and
mobile station, the data volume that is held in the base station
and which is to be transmitted to the mobile station, and the
number of mobile stations which are transmission destination
of the data held in the base station.

With such as the mobile station, the mobile station can
detect the communication area capable of receiving a signal
when the reception unit receives a signal from the base station.
The selection unit then selects the communication area for

performing communication from the communication areas based

base

the reception

The Acopbudiecatabbomrascdrsiiany aveanwaepect hef tmbigresehat i on
lcation wth the base station.15 b ransmifting/receiving a
[ Eeé'%g%%n st%a |r5'r?.esTﬁere%er‘1?¥ls°%funtlr]?e cgéﬁﬁfﬁﬁf"ggt F%rf%’eéé(eaFe:

and which is to



35 perform ng conmmuni cation fromthe comruni cati on areas based 5 24 August
2005 on the traffic load in a plurality of comunication areas. Therefore,

the nobile station nay sel ect the conmuni cation area tozgn' ch tt}%
opportunity of communication is easily assigned in consi eA'éQ‘f% 87 the
traffic load in the communication area 5 as the conmunication area for
perform ng conmuni cation. Furthernore, the notification unit notifies the
base station of the selected comruni cati on area. Therefore, the base

stati on may oanthel teamfini taadonnwat pluhe1iopi be sbahbONcdYiodldirg . he
words, there 10 is no need for the

notified co ni.cation area. Jln other ) >
base station Srgg?”é%t t?‘ﬁem%%%ﬁ%égi‘?ﬁﬂ‘aya#e]ae?torthﬁ OMRRLCEF 18P aFSH | e
stations, andotheichntholoppoatunatyt be deseiriRition ¢anehei ty dddiead to

the nobil e s&gtéoonngide@cactor di n

I it i.s.paossiple to inprove control
efficiency for — commimica C‘lnor°190’1¥"et ﬁﬁaggég%ﬁaéf%nt% fR™PHBLABBT PR aftedt i on.
15 As ab5resubs, tle i sopmasibaeidw idieacasert her@ppaindgni ¢dmm@fication.

| e station station. Also,

conmuni cati o i gned tq.the nohi by .t he base )
control effi g?%ﬁ%@%‘?r?hgthr?aélgté'?éf’fiaﬁo?ra?“b‘é ’%ﬁtﬁ%ﬁﬁ\?ea?‘e,@a%e rgdbien it is
possi bl e forofhé&hepbdidle ctedlt | commurni datciroeaseretal a rheougbpsll pRRES ®aged by
the nobile s ' 20 | ocated.at the end of the.c nication area. It is
possi bl e fo%g%%gg%"b?}f & LA o ROP TR AT P t"‘H%hr g%rgm BhabI T o Revi ng
the target dasinghteugbpifivdl cmumekinetilon araki orrmecaedi werd®, aneber
aspect ,@f th | ti onprises receptjion unit confiqured to
25 recétie aﬁséilg(?]gfgﬁ aénésyrgi eeg’%f%ogs}ggt%ggeg%t%?fgﬁ% Q‘%a‘?%‘lﬂué‘ﬁc 18R t
configured tarealfns atplarabity of mahidees tyeliorecepnidonhe (eed ttgl 1abae over
a short periof & 8R<3VEL20f SEEPLECRLS (LI VA WEL NS4 £ RALLOd,| Onger
d as ATty ot fa

than the short perio a reception qu a recelved sig °Pecei ved
by the 30 r RePRIGNIHY + 1tahel possdlbdet Eonimprdves cohitgoiecef ficismi@actoa

COﬁﬁunicatiQ@bﬁﬁ&ﬁié&%ﬂ&irB@rEh&oﬂgygi§@gﬂfﬂﬁ R&Qﬁ‘@h@'MEﬁii%y égion

communi cation areas where the reception unit can receive hset signhal , based
on thelPatio cal cAFaR PP tt-hdtcAFcROBTIWhe to increase the opportunity

of communication assigned to the mobile station by the base
station. Also, control efficiency of the base station may be
improved. As a result, it is possible for the mobile station
to increase data throughput performed by the mobile station
20 located at the end of the communication area. It is possible
for the mobile station to enlarge the range capable of achieving
the target data throughput wvalue.
A mobile station according to another aspect of the
present invention comprises a reception unit configured to
25 receive a signal transmitted from a base station; a calculation
unit configured to calculate a ratio of an average reception
quality value over a short period to an average reception
quality value over a period longer than the short period as
a reception quality of a received signal received by the
30 reception unit; and a selection unit configured to select a
communication area to perform communication from a plurality
of communication areas where the reception unit can receive
the signal, based on the ratio calculated by the calculation
unit.

35 With such as the mobile station, the calculation unit



unit. 35 Wth such as the nobile station, the calculation unit 6 24 August
2005 cal culates a ratio of the average reception quality value over a
short period to the average reception quality value over a  period |onger
than the short period as the reception quality of recei \?éd“‘ég‘fﬁépw’The
selection unit then selects the 5 conmunication area by using the ratio.
The base station selects the nobile station to perform comuni cation, and
assigns a channel to the selected nobile station. The base station selects
the nobile stafcohateswhirahia chaneeivétagassepedohagast a7y YAGUE e Of

the average reggptjon qualit 0 value over a short period to the average
reception quallg L %:.91 aAO\Fé)/ t§ Cp8YFHYIT oritfeiP tifdh qtuﬁél§l’>io¥?lﬁb%r9‘€ﬂf a

Accor di ngl y peheodsbdregxtr ahamithesghett Spd b & QEMRLCALEOP B6 LI 14S NY
t he sane er. |e%n as.the criteriqn of the channel assignnent.

Accor di ngl y, h& SF5B7 P8 P& %N e %eT%Jc‘TCttJI'fE‘ c‘b%ﬁnFE%fll 661e5tar dket o
whi ch a5chanqellnmuslealsj.¢ry hﬁeaeb&ssusgm@d tlﬁandrahﬁo oppRét BRiskY sMation
comruni cat i R €c@ Si k i s possible for the

mobi | e station i fieT ease e %’b"b °t”UnW yPSFfBBWmB‘é?PFSHté%r giéd to
the nobile ssaigmn HycHdrendiase Sihat iselechAsdambesibt sthtibd®. Pass Bhge20 for

the nobile s t ea data.thro put perforned by the nobile
station | oca%g%%@nnt%eiené o?g?hé‘%&ﬁrﬁum%&‘}f’&n toyeich raj ghaprelpie for
the nobile stasigred bamddapgethberatingeE eapablerafe acddspt g iha1tayget

data t CRTO\lO:THESEVERALWEV\SO:THE
DEAS\V Nggougrk%liliéllgksfgg dlggofpgr%e‘rlloui g’)f‘r?d eX 285 meriRE IR VL e ¥RA . or di ng

to an enbodi SR aoperhedpxcamn tlhramenhe&moxﬁd Gerzoas andx cxedd ndj 1591 Rk
illustratin f [ f St accor to t enmbodi nent
Os &1 EN JrOHE 21 1690 e §fs @h%%%%m oxalagg dlﬁ){%ISIJ.Bgt q}ﬁ FABe

of the present 30 invention;
confi gur at i FfF 1 6r ipmpBis| etgeawltmtm dplﬁg tbet hehanteadi eeBstgahehbe

present |nV§Hﬁdﬂﬁlngly, the mobile station may select the communication
15 area to which a channel is easily to be assigned, and the
opportunity of communication isieaéily aésigned.

As a result, it is possible for the mobile station to
ipcrease the opportunity of communication assigned to the
mobile station by the base station. As a result ., it is possible

20 for the mobile station to increase data throughput performed
by the mobile station located on the end of the communication
area. It is possible for the mobile station to enlarge the

range capable of achieving the target data throughput value.

25 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a diagram illustrating a communication system
according to an embodiment of the present invention;

FIG. 2 is a block diagram illustrating a configuration
of a base station according to the embodiment of the present

30 invention;

FIG. 3 is a block diagram illustrating a configuration
of a mobile station according to the embodiment of the present
invention;

FIGS. 4A and 4B are graphs illustrating the received power

35 of a received signal according to the embodiment of the present



FI GS. 4A and 4B are graphs illustrating the received power 35 of a
recei ved signal according to the enbodi nent of the present 7 24 August 2005

invention; FIG 5 is a flowhart illustrating a procedur éﬁg
comuni cation nethod in the case of selecting a communi cdli ‘“%Fggsbased
on the traffic load included in a control signal 5 according to the
enbodi nent of the present invention; FIG 6 is a flowhart illustrating a
procedure for a comrunication nethod in the case of selecting a
comuni cat i oinvanédohy estinmating the traffic | oad according to the

enbodi nent of th esent _inventign: 10 FIG, 7 is a flowhart illustrating
a procedure for aef‘ig(%)'mr%njrsca i%go‘?f;g‘t o PHYHE LG & RO/ TR 2
communi cat i ogomainedchbasen nEthdieit riafd icaskoafl ik atEeephi @smmiitaldadtd on
according t he. enmbodi ment of the present invention;, FIG 8 is a
flowchart il gﬁé?rgg?%g %npro%gtcfuar%lfcglloa SIBSMﬁécé’?i%n"%‘i"‘rﬂJ’d 497%ede case
of perfdrnm ngctheding ecd i Wrealembbaameh t ans Nttss ipe sefhta ihvght seeed packet

channel according t he, enbodi nent_ qf the present inventigon, FIG 9 is a
flowchart illust raF{l?;rfg é; P oace‘écijLuorwecq]Fa (r% d‘ﬂc‘f C&t iaorPrr?é:teﬁBHei hofhé case
of perfornm ngoswheilcht hon usithgd 20 thechannedf awdiegirant a adgerudiz@taesaor di ng

to the enbod] t esent, inventjon; FIG .10 is flo art
illustrati nghgg%rbggéﬁﬁ%gg?%gg ggectgﬁ%ufﬁiccja??%ﬁcﬁﬁfﬂ(’jagitr? ?ﬂ% e@ﬁ%’glﬁ‘f"nt
perform ng thé the eptesard] inyeamibémansm ssion of a high speed packet

channely,q and perf I N sSC i usi channel assignnment _al gorithm
accor di r?g to the%gn@ﬁo i erlgsnta r(}?l%twﬁgggﬁteéelggsi%ﬁ\%gflﬁoﬁ; pﬁPﬁgQﬁei §og 2
flowchart il femmunidcaicn medbeduire ther case cofnseiiec&iingna meinmchiicattibe case

of perform ng heduyls ' e i ithm
selecting a c%?r%runi cgt ?gn@ogg?feii ralg%g %Irl\&lt g%[ﬁgg?’h %L?g%%‘; iar?cfﬁggng
conmmuni cat i of° afks emhasdimgnggof othéd eoxafsadi mwvensfionhe present invention;

FIG 12 is a bloclrdi agy apyi bl ustor@biaRg aj.lclqgﬂr%l{ri%tgi A procedure for
15i communication method in the case of performing the directional
beam transmission of a high speed packet channel according to

the embodiment of the present invention;

FIG. 9 is a flowchart illustrating a procedure for a
communication method in the case of performing scheduling using

20 a channel assignment algorithm according to the embodiment of
the present invention;

FIG. 10 is a flowchart illustrating a procedure for a
communication method in the case of performing the directional
beamtransmissionofeahighspeedpacketchannel,andperforming

25 scheduling using a channel assignment algorithm according to
the embodiment of the present invention;

FIG. 11 is a flowchart illustrating a procedure for a
communication method in the case of performing scheduling using
a channel assignment algorithm, and selecting a communication

30 "area based on the traffic load in the communication area
according to the embodiment of the present invention;

FIG. 12 is a block diagram illustrating a configuration
of a base station according to a modified example of the present
invention; and

35 FIG. 13 is a block diagram illustrating a procedure for



of a base station according to a nodified exanple of the present
i nvention; and 35 FIG 13 is a block diagramillustrating a procedure for 8

24 August 2005 a comuni cati on nethod according to the &%ﬂ |edt%€£rpl e of
the present invention. DETAILED DESCRI PTI ON OF THE | NVE )

[ COMMUNI CATI ON SYSTEM An enbodi nent of the present invention wll be
described wth reference to the drawings. As shown in FIG 1, a

comuni cation system1l includes a plurality of base stations 2a, 2b, and
2c, and a pl arebinynipfatniohi ire tdiodt ensrdingheo beise ddastvdd eGmpa et BEOugh

2c and rmbil ransmt/ receive data and communi cate with each
ot her. (BASE %%Al%téd%k :inkl °Th FIG 2, the base station 2a includes an

antenna 21, a radio unit 22 a baseband processing uni t ﬁS ba buffer 15
24, a network interface : t ni The base stations
2b and 2c are substantla ?Ai%ﬁg %%Igggﬁﬁ &%aé@ I&Yﬁ?ﬁ) N 2a. The base
station8 2a EWWWCMIQM SbS'nEMl:ommnl catlon with a nobile statlﬁn 3. dThe
antenna 21 trans Se control nal_.in omthe radio
unit 22 to a rmb é sr{%a %} 81%he ar?treﬁﬁg V& nswtlﬁi ?)"aéﬁé?réhad
control sigradthk ecefvednd:es oftrot hhenpbréwingd at | as FHawrd hﬁ?rmco u][u ta2t2h
The radio u e cket andcntr l, Si I nput . fromthe
baseband prguc%%nﬁ%né;angﬁm E%it%ln thé Hate AObIT e sPa‘t1 Er; V‘quq}aﬁé’ gkﬁjf"éhﬁ%sﬂ
The radi o 25%amib.2ng é@elmathéupabm Oinldobbh?jrsd:latﬂm@mab tr'm?smaéé ed
from e my | gputs these to
baseba%g procea[stgozltsagé\?ﬂlz%f\eﬁﬁ%m&ﬁﬂ%ggggtZ%Zt Sogfturr%% r}'hs/ rgegive
transm ssi oifak# @ndt RammuRbeste twith cawhr olthsrgnal including the traffic
load in 30 (tgageCc@FRwRbGRti on area covered by the base station 2a to the
nobil e station 3 through a control channel. The radio unit 22 transmts
control informatidhstevRHe kbt 12 theabprsa sTatiosum includes an antenna

21, a radio unit 22, a baseband processing unit 23, a buffer
15 24, a network interface unit 25, and a control unit 26. The
base stations 2b and 2c¢ are substantially the same as the base
station 2a. The base stations 2a through 2c¢c perform
communication with a mobile station 3.
The antenna 21 transmits a packet and control signal input
20 from the radio unit 22 to a mobile station 3. The antenna 21
inputs the packet and control signal received from the mobile
station 3 to the radio unit 22. The radio unit 22 transmits
thepacketandcontrolsignalinputfrmnthebasebandprocessing
unit 23 to the mobile station 3 via the antenna 21. The radio
25 unit 22 receives the packet and control signal transmitted from
the mobile station 3 via the antenna 21 and inputs these to
the baseband processing unit 23.
The radio unit 22 also functions as a transmission unit
that transmits a control signal including the traffic load in
30 the communication area covered by the base station 2a to the
mobile station 3 through a control channel. The radio unit 22
transmits control information to the mobile station 3 through
a downlink control channel. The downlink control channel is
used to transmit a control signal, which includes control

35 information from the base stations 2a through 2c to the mobile



a downlink control channel. The downlink control channel is wused to
transmt a control signal, which includes control 35 information fromthe
base stations 2a through 2c to the nobile 9 24 August 2005 stati . The
downl i nk control channel includes a downlink common contzf"(ﬁ“%‘ﬁégﬂ , a
downl i nk shared control channel, and a common pilot channel. The radio
unit 22 also transmts data to the nobile stations 3 through the high
speed packet channel. 5 The downli nk common control channel is a channel
that is usedtdtido ansnThe a@atliird coingmrall tR&hHEL NDh EDWAEN aC@BWROknk

information to a plurality of bile stations 3. Therefore, the downlink
common cont rol e rgﬁﬁg r?% BERRS 't%%a?w 4 f’gl $hyre Foﬁgﬁlo CRAM§Hhnand  and
is effecti vea commbnapsiot ichagnthe 1Thd ralfiocuhDad 2 AlaoCctransMiaat Gebaar ea,

that is inf ion that .d t.ch each mohile statjon 3.
ccor o ngl y, 4 RBe TRRATE BHFEC55 o BFETAR J "B AhOhEE SR Tl FRERDBhd i n

the cosmuni cati oBhard&savrddnd edmibyn tdvh thadecEafAhéDniSss Aachimoengniahei s
downl i nk conmmn ont.rol che%nréel control chanpel is
t

.15 The d li,nk d
4 FandRTRE SofPdt 0; %&gﬁl\ggh'é?%&%@;‘g GPBPARi 92 bFOthobi | e

a channel that
stations 3. iRforsfadien e¢aca piobddlel tst atfi anb3less bt Loi® Dbt #hBre€O6né | Ol

information transmtted through the downlink_shared control hanpel. As a
result, the t(t%aw% iwrrlléllslga?%%m%xgn orn&rogovgg‘ﬁﬁﬁﬁél PSSP E PgPrantY
transmtti ngft hebtilef citetliond 3n dihd isonffattdatd dorateansaquiing toe all

of the bi | [ i i.nal.y, the radio. unit r ef.er apl
trans n% (%ns) t ﬁ%at% trfgh J?J(;:]gd ﬁgaa%coﬁﬁ%él c%&#%’n?ﬁ%ﬁ %rlf k& jtné\z?erlﬁ)"@ 1&17 ?‘h%t base
stations 2doelsr baghcharge oo iedchs mabédecohatbdn chanelcorfiahglyhathd he 25

radio unit 224iLaRAT! 9t Reekbahbis {tgagsinﬂtéhfh&ggyyﬁkfétigyd Aegdo the

nobil e station 3 in accordance Wt e confro e control unitc 26
t hrough t he cegmrpdicagthanmiea sarhrad by khedoasd isitia tdomso?a dbwongh thennel

or downl i nk a3hai edxCOBMMOL cdtd¥ielchadBeINe comon pilot channel is a
specific channel for transmtting a common pilot signal to each nobile
stati o¥P 3. The downlink shared control channel is a channel that

transmits a control signal shared by a plurality of mobile
stations 3. Therefore, each mobile station 3 is able to obtain
control information transmitted through the downlink shared
control channel. As a result, the downlink shared control

20 channel is effective for transmitting the traffic load in the
communication area required for all of the mobile stations 3.
Accordingly, the radio unit 22 preferably transmits the traffic
load in the communication area covered by the base stations
2a through the downlink shared control channel. Note that the

25 radio unit 22 transmits the traffic load in the communication
area to the mobile station 3 in accordance with the control
by the control unit 26 through the control channel, such as
the downlink common control channel or downlink shared control
channel.

30 The common pilot channel is a specific channel for
transmitting a common pilot signal to each mobile station 3.
The pilot signal is used when the mobile station 3 performs
channel estimation, and is a known signal in the mobile station
3. The high speed packet channel is a channel, which is used

35 to transmit a packet including data from the base stations 2a
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The pilot signal is used when the nobile station 3 perfornms channel
estimation, and is a known signal in the nobile station 3. The hi gh speed

packet channel is a channel, which is used 35 to transmt ack
~including data fromthe base stations 2a 10 24 August 203384‘?9”3ﬁ§h°§c to
the nobile station 3. The high speed packet channel is a downlink shared
channel, which is shared by a plurality of nobile stations 3. Note that
the radio unit 22 transmts a packet to the nobile station 3 through the

high 5 speedtpackgh zbadsethénmabLDs dergeiod t, t oL hamielsped GarRaL by
the control upi xtszg' .Note_that. directional beam transm ssion may be
performed t6 transntf & PACREI"E ARET5S A fineddictedsi GRafBEnbYhe radio
unit 22 tranphutslatpacketonileodghtdohi gh. speed pasketnehaddd) unkQ by this
case, two Ki gggngf common: pi | ot chgnnel S--a gri mary _conmmon pil ot channel
and a secondar " Cohbrf F3CE ko FonkBr- maPdle |3kt 1R7 t hethunaHEh thiel bigh
channel 5 Thespeedpaykeenemangsl ah acditiice §iPRHY BBEnAOD disigahkapal

beam t ransm ssi gn of ilot signal. The secondary common pil ot channel is
per f or med 1§§d%eec°[°|n%ﬁé’8‘ BB&h %gansm ssion of a pilot signal. The radio

unit 22 al so funcNotastlest direcepbhaD bdant tE&Hémis ELHM VAT Be §RARELOhe &l gnal
transmtted {5Q via the_ uplink channel. The control

LLhe, pobile station ! ) C
si gnal transni t?neasrr"r gor% p?%éeﬁgﬂiar Brefatt oM % Airggeionaien tha rrdde cat es
the 20 commumm taRion: ares tseh qetcd thyh  deghinabh 1 ¢h Spaleidopacke tTBAadAL 8.

(0% 528810, P SRITVILERL 108 RIRSE LECLES, L etll0n, dobR.sher i
2a through 2eomnvat ptdotrchamnelcandnans eadn darpicemmoanshi isieehahheat - ore dat a
area  such al Thakarlt opredh BE1BEEnaliLE?, TR bbRRasYL cPBRoRHE L Bhee |
stations 2a ‘tl?ﬁf’m?g-h izc Pieﬁ@bumegl adur @bsest Bindlhddms erastsatisensn 26f tair ough
e og e PO Ao LOBRLLY LA il 05 SRIBLAR
15 directional beam transmission of a pilot signal.
The radio unit 22 also functions as a reception unit that
receives a control signal transmitted from the mobile station
3 via the uplink channel. The control signal transmitted from
the mobile station 3 includes data that indic&tes the
20 communication area selected by the mobile station 3. The data
indicating the communication areas includes identification
data specific to the base stations 2a through 2c¢, which can
identify the base stations 2a through 2c¢ that cover the
communication area, and identification data specific to the
25 communication area, which can identify the communication area
such as the cell or sector. The identification data for the
base stations 2a through 2c includes addresses of the base
stations 2a through 2¢, and base station IDs. The
identification data for the communication area includes cell
30 IDs and sector IDs.
The radio unit 22 receives a packet including data and
a control signal, which includes control information from the
mobile stations 3 via the uplink channel. The uplink channel
is the channel that is used to transmit a control signal and

35 a packet from the mobile stations 3 to the base stations 2a
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The radio unit 22 receives a packet including data and a control signal,
whi ch includes control information fromthe nobile ﬁtations 3dvi a the .
uplink channel. The uplink channel is the channel that is use ransmt
apcontrol signal and 35 a packet fromthe nobile station@“?‘l%‘sfhgoiase
stations 2a 11 24 August 2005 through 2c. The uplink channel includes a
dedi cated channel that is individually used by each nobile station 3 and a
shared channel shared by a plurality of nobile stations 3. Furthernore,

t he dedi cat ethhagmelc.i nChadgsl inklediagattedihcpiyss cal ddthlca teliarAghne 8nd a

dedi cat ed physical fr nnel The shared channel and dedi cat ed
pﬁylsfgaf dgtéﬁ%ﬁgﬁnﬁf?&a‘?g‘;ﬂé@ uped oY SASKHTIANIS FhAtLMEy BPd G gRarednd

packet. The cletfircel edshapleyisi bgl aonpletaThenneds i mapsad f @rathiansm §ting
t he control Fdslitqlnearl. 10 The b 23 perfarns signal

an rocessi ng uni :
processi ng for a pack& ahd®a gﬁtcfl Iegsi"gl?FdTn‘?Jo EQC§F8ﬁ§mactQ8leBt?‘F1e
nobi | e St at ighys3icandatapibanthenanidoa deaicadea pliyidic_%a-cofwohp&ﬁﬁﬁtgl. tlhe
codi ng. o i anraedrenataid 86TRa3H A8 Bhaleat ate Ghanhet preceroang
control sigriar tThesmbastbhanteptacrssi BgghaltanBpabkat ns 'Ittfbedﬁa_ﬂ«léi&z%dgom
uni 0

t he buffer .The contro ignal. is input fromthe, control

t he baseban(f%érsol(?eagsfzﬂﬁgﬁ%lltC%f%‘.ne’llhés b‘ésségcgﬁﬁﬁ bFoteREF P the c93tH0 50
perforns siganadr.ocessing for the packet and control 20 signal received by
the radio unit 22 or, ex | £, the baseband rogessing_unit 23 perforns
si gnal fidp))rocessi ng?hés:uc?'u %%@%inr?e’iOcegggggi nél,nigat ggdeﬁﬁgﬁ?’é‘f‘fonf’lg’hﬂ{.

despr eadi ng,proceisisd ngatéeta pankiet amd al caigrzl sighalbas eeandapsetessd ng

unit 23 stor i .packet_ in. ffer.24..1n dition, the
baseband 25 tg’?@%gg‘%?é\’gfeﬁﬁu tgqégﬁi %’pu néi f‘hggF et!tel?e\?"eéocglrl\? rroaiaaqsﬂ 635? %éo t he
control uni Foroexmplpuf the tRpehaindspropasking tunide 23 prshvrnedsignale

mobi | € stalipapcdsandel NG RACkEl LAgHOL ! EBH1REOMANS TR Be Rt I gy 3 The
network-interface unit 25 obtains fromthe
15 spreading modulation, on the packet and control signal. The
baseband processing unit 23 obtains the packet from the buffer
24. The control signal is input from the control unit 26 to
the baseband processing unit 23. The baseband processing unit
23 also performs signal processing for the packet and control
20 signal received by the radio unit 22. For example, the baseband
processing unit 23 performs signal processing, such as channel
decoding, data demodulation, and despreading, on the packet
and control signal. The baseband processing unit 23 stores the
received packet in the buffer 24. In addition, the baseband
25 processing unit 23 inputs the received control signal to the
control unit 26.

The buffer 24 holds a packet to be transmitted to the
mobile station 3 and the packet transmitted from the mobile
station 3. The network interface unit 25 obtains from the

30 buffer 24 the packet transmitted from the mobile station 3.
The network interface unit 25 transmits that packet via the
network 4. The network interface unit 25 obtains the packet
to be transmitted to the mobile stations 3 via the network 4.
The network interface unit 25 stores that packet in the buffer

35 24.

12



30 buffer 24 the packet transmtted fromthe nobile station 3. The network
interface unit 25 transmts that packet via the network 4. The net wor k
interface unit 25 obtains the packet to be transmitted %2 gg&g
stations 3 via the network 4. The network interface uni t hat
packet in the buffer 35 24. 12 24 August 2005 The control unit 26 controls
the radio unit 22, baseband processing unit 23 , and network interface
unit 25 . The control wunit 26 instructs the radio unit 22 to transmt the
traffic load in The coommeoli umitoms apparbdbhs alghradeontn ot 2@havasdhamsdich 5

as a downlink conmon _conit,r ? rr‘leJc k%\é@lr nk shaireg conIthroI ch neI

More specifi cﬁﬁeS,Sltnﬁeu%Jb i % geherat ag®a” FohT i ol TS SReLAE

i ncl udes t hewtirtaf2foi ctnlsmadcta’h‘ehe:@radiﬂ urnind 222@ot heanismptit $hé h'erwnea" at ed
control signal tot aseband I‘OCESSI uni.t 23. The radio unit 22
Rk P “ERERER SR HE3R B4 ecRentru RS S

obtai ns the co 7ol Si gnha uni't f rotfi't he
basebansl pmcesbmgmkld:orﬂ&n dodttde cthadnelum oAl nkrshartesi ¢dratiroicont r ol

signal thro cont I " suc as the wnl.i.n comon._cont r ol
channel or GL%‘QH}"ng gﬁh%%e pceoqlr}rnlgl 11P{annef‘ °°I'h " Tont'y nl 56 ?nﬁﬁa% ehétates a
control sigrantred| sitgmal, whachoinekwa@qad; ehet heaﬁﬁmbelomd nwbelceorstixa:ul ons 3

perform ng r;_na%] i tatlo 2a, |n Q ni.catj on
area, the ut ?’lq' I za :tgﬁ;lria el\@gf{}féggﬂ? spee tﬁg’ék ato ¢ agﬁe TS ebaﬁ’d Is the
data vol une pmoansﬂngednwcéBved'I'h@tme@iptdueltba%’e oktati®ntide eortidie

bi | & 30 ' n
tobt | &+ 0t ot PagmdL ifierdten BYTRSe YonR3GHRinat0 260 Mo (A Bdddinad 102
and t he nunipEccessindi beitsidt| ohgd3 thiei agtfaddioe unddnsdd seransmddsst itbat ons of
packets hel @onltgoﬁ.@é?xléflfﬂ{r A%l'p{’h& REnR23¢ Hadned Lfen 88 tthfaeaévrxﬁf he | oad.

The nunber of nobile stations form ng conmuni cation "he base
station 2a icR™MMAB @@Mﬁﬁﬂ c(é'taimlaPEadPﬂn%%rﬁ}?ﬂi@d aentxeli cbarredki ons 3

connected to the rméibeny%i vdd t ﬂ_@'%enﬁﬁrhlté§aé beatfeieslefnatlhﬁﬂmn%peed
packet channel is the wutilization rate of hi gh spéed packet channel to
be 15 for example, the number of moblle stations 3 performing

communication with the base station 2a in the communication

area, the utilization rate of the high speed packet channel,
which is the data volume transmitted/received between the base
station 2a and the mobile station 3, the total number of packets

20 to be transmitted to the mobile station 3, which are held in
the buffer 24 by the base station 2a, anid the number of mobile
stations 3 which are transmission destinations of packets held

in the buffer 24 by the base station 2a, as the traffic load.

The number of mobile stations 3 performing communication

25 with the base station 2a in the communication area is the number
of mobile stations 3 connected to the radio unit 22. The
utilization rate of the high speed packet channel is the
utilization rate of the high speed packet .channel to be
transmitted by the radio unit 22. Therefore, these are known

30 in the radio unit 22. Accordingly, the radio unit 22 inputs
to the control unit 26 the number of mobile stations 3 connected

to the radio unit 22 and the utilization rate of the high speed
packet channel to be transmitted by the radio unit 22. The
control unit 26 then generates the control signal including

35 the number of mobile stations 3 and the utilization rate of

13



transmtted by the radio unit 22. Therefore, these are known 30 in the
radio unit 22. Accordingly, the radio unit 22 inputs to the control unit
26 the nunber of nobile stations 3 connected to the radi,Q unit %6 %nd t he
utilization rate of the high speed packet channel to be @ by the
radio unit 22. The control unit 26 then generates the control signal

i ncluding 35 the number of nobile stations 3 and the utilization rate of 13
24 August 2005 the high speed packet channel input fromthe radio unit 22,
as the traffibel bagh Ipeedqridicit uiann28 neperesees the Mdferurdd, 2and

obtains the_to f packets to be transmtted to the nobile 5
stations 3 he% {fi‘é Qﬁa@f‘ﬁucf ger 4 by the base stations 2a, and the nunber of

nmobi | e stations 3’I\Me| contrel tind tt 2@nefessnoss asbubatians, ahdtdhepagket .

Th trol |t penerat es nt r ol I pc] udi ng the obtained
toteafogu;rgeryﬂ% f)%g et s M f‘:u? m]fr?‘ggr t8fbﬁDgFFBS’§f5Y?%nfs° Fhghimokidee t he

transm $si onsta_t)l@kesta haflidons Ufe tthes feacket by e take ttatibes |nadanthe
nmobil e station 3 in

contr ol un|t ontro ocormunlc e wth the

the communi cat o'?n‘l"g?e% ég%el eJ’t? o by T He S aaol"flélcgt fT%n P KOSMISSI o8 gnal

is input to déwtigmatials ofithe %ckemm tTiee baaebanflurpi'omscjém@rm%tga tﬁs a
sult, the T [ alns t contro recei ve e

;gdi 0 unit t;‘:loomﬁt(:i" n‘A'i % J?a o5 3 ?%1“?% Hﬂ eﬁr‘?fcé’?é’?‘ﬁﬁs uni t

23. The contamd tinei numﬁenmfamnbldatadmst Benmmtt agle tisé GransmiBisebn

i ndi caygs thg |o @t n.fLe ag c{);{: th%r bile %at ion 3 included

un| b8 & %ﬂ:s N

In that control signal. e con baseband .
processing unit 23hamprrtamlouamt26 22s ¢ ¢ anrtanodIsi totdmmalcatetwnﬁrhehaobl | e

station 3 vigdie mtgﬂio?pe.’,ec%t.rp%etco%'}ﬂ@a’tlmegrte?h sd3L gtegdLCft%ng the

communi cation area indicates the communi cation aré cov
that base st@Ride shatdon Jbr e® s9adirpilcaidnal ihdnporit t@lth@mdn%hesigns t he

hi gh speed RAackedm odwrwaséuyndo%lg%tesfs&ﬁgsmha%l o tOA&th -OBRLLE ¢gLation
3. The -control unit 26 inputs the result of the hig
15 control unit 26 obtains the control signal recelved by the radio

unit 22 from the mobile station 3 via the baseband processing
unit 23. The control unit 26 obtains data from the control
signal, which indicates the communication area selected by the
mobile station 3 included in that control signal. The control

20 unit 26 controls the baseband processing unit 23 and radio unit
22 to transmit the packet to the mobile station 3 via the high
speed packet channel, when the data indicating the
communication area indicates the communication area that is
covered by that base station 2a.

25 More specifically, the control unit 26 assigns the high
speed packet channel for packet transmission to that mobile
station 3. The control unit 26 inputs the result of the high
speed packet channel assignment to the radio unit 22, and
instructs the radio unit 22 to transmit the packet in accordance

30 with the channel assignment. The control unit 26 instructs the
baseband processing unit 23 to obtain the packet to the mobile
station 3 from the buffer 24, perform signal processing, and
input the packet to the radio unit 22. The baseband processing
unit 23 then performs signal processing of the packet to the

35 mobile stations 3 and inputs the packet to the radio unit 22.
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speed packet channel assignnent to the radio unit 22, and instructs the
radio unit 22 to transmt the packet in accordance 30 with the channel

assignment. The control unit 26 instructs the baseband Rrocessi nit 23
to obtain the packet to the nobile station 3 fromthe b%f‘%éfwufh,ag?)éérform
signal processing, and input the packet to the radio unit 22. The baseband
processing unit 23 then perforns signal processing of the packet to the 35
nobil e stations 3 and inputs the packet to the radio unit 22. 14 24 August
2005 The radfbeurddi@2ntitakgmitansnicspabkepadtloet e mbbihebslatitandond

t hrough the Ri RRe cket | ordance with.the channel

assi gnnent i Es\?{r}uct edgggqﬁ% (':sgggragkfeécuﬂnelr}t %géfln h atcﬁgfd?ﬁgecvbl}r:ttq} 5ﬁeuni t
26 al so assi ghaneék apiigrmegiadmeltrioteB pmckke tomtsol ssion F¢ . onNbhe

nobi l e stati t ase i ons, 2a. anwhj | e he control, unit 26
det er mi nes ng{l]a?oh% a‘%glrﬁq{%sl ?ﬁgrcg%é:kaglsot %Stsﬁn%g#?eugi%f% oc(r%‘aém\ﬁ%e °fhe

dat a i ndi catPagket hbrapsmigsicat | Dromarge dodsi ywtstatiomat® tbethenpusecati on
area 10 coveggg iy, d he base station 2a. In this case, the control unit 26
perfornms no specific operation toward the baseband processing unit 23 and

radio unit 22. (MIBRREhETATItON) costshownitr-i&tefnitée nowbtd ¢rahainion 3

i ncludes an s ENg S1h2 ' | : sghand processing.unit 33,
an input unit 34, an oﬁctopﬁgleuﬁ?’?ggg,ggé%%% ?ﬁ'f}ger Stglf (l%lr‘#ta ég,%lc?\gbﬁ?fer
37, and a coWt% 6PmparicgBiompsenavisidsenet dndénase henmommeat est vart aréde base
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15 antenna 31, a radio unit 32, a baseband processing unit 33,
an input unit 34, an output unit 35, a card interface unit 36,
a buffer 37, and a control unit 38. The mobile station 3
communicates with the base stations 2a through 2c in the
communication area, such as cells or sectors, covered by the
20 base stations 2a through 2c.

The antenna 31 transmits a packet and control signal input
from the radio unit 32 to the base stations 2a through 2¢. The
antenna 31 receives the packet and control signal from the base
stations 2a through 2c and inputs them to the radio unit 32.

25 The radio unit 32 transmits the packet and control signal input
from the baseband processing unit 33 to the base stations 2a
through 2c¢ via the antenna 31.
The radio unit 32 functions as a notification unit that
notifies the base stations 2a throu