1 MARCH 2006 -1 TITLE OF THE | NVENTI ON EFFI Cl ENT AND STABLE RADI O RESOURCE
ALLOCATI ON 5 BACKGROUND OF THE I NVENTION 1. Field of thedArwiemiooon The
present invention generally relates to a nethod of allocating, in a base
_station apparatus, radio resources for a link between the base station 10
apparatus and a nobile station apparatus, atid-further relates to the base
station apparatus. 2. Description of the Related Art In audio

comuni cati on of nobile comruni cations systens, an uplink for carrying audio
15 from a nobi | eT$TAE @F HERE t INVENG IOMbstantially the sanme anount as that
of a downlink for transmtt (o] t [ at i 0S
resources such as frequenc ﬂf/}?ggﬁgggh é\%\ﬁ)l m%fﬁrégﬁhc@*w dupl ex
(FDD) method or armecgltatav used in the tinme 20 domain duplex (TDD) method
are thus allocated to the wuplink and the downlink symetrically. In recent
years, the proportion of non- audi o communi cati on has been on the increase

in the nobile CAAPUBROUNIISF ThHE! INOERECIAE that nulti 25 nedia services
wi Il further devefop,providimng users wtirvarious information services,

exchange of emmil, applicatioksefdr Otfraﬁsﬂﬁltm‘i’ﬁgtmhor mation froma user
end, etc. Wen information I,I;affl C %%tsulcqlésnerw ces ra;r:l %)Js 1)[L:’atl Qns IS
taken into consideration, data Pdefi very F S Hat af 5884 oun 9 ar ge

proportion of in&omeahicon df adfiechmithe cases odbase station apparatus,
radio resources for a link between the base station

10 apparatus and a mobile station apparatus, and

further relates to the base station apparatus.

2. Description of the Related Art

In audio communication of mobile‘
communications systems, an uplink for carrying audio

15 from a mobile station has traffic substantially the
same amount as that of a downlink for transmitting
audio to the mobile station. Radios resources such
as frequency bands used in the frequency domain
duplex (FDD) method or time slots used in the time

20 domain duplex (TDD) method are thus allocated to the
uplink and the downlink symmetrically.

In recent years, the proportion of non-
audio communication has been on the increase in the
mobile communications. It is expected that multi-

25 media services will further develop, providing users
with various information services, exchange of email,
applications for transmitting information from a
user end, etc.

When information traffic of such services

30 and applications is taken into consideration, data
delivery from databases accounts for a large
proportion of information traffic in the case of

information service, so that downlink has a large



information service, so that downlink has a large 1 MARCH 2006 -2 anount of
traffic in the network and radio channels. In the caséMfRGHEWPnati on
transm ssion froma user end, on the other hand, an uplink has a heavy
traffic. In this manner, non-audi o comruni cation 5 such as data and i nage
comuni cation is believed to need an uplinkzand a dowlink that are
asymmetric in terns of traffic. Further, there may be abundant cases in
which traffic characteristics differ between an 10 uplink and a downlink
dependi ng on theazheuwnrss &Fortrexanpl en alargetnupkeanal A\db acerssasirgny be
made during lunchtinme or at night, resulting in an, increase of downlink
traffic. During tRe [dtFHee ekcépt ordie e htFARSMASEarge AMftinE BF Sfraffi c

are 15 used for audi 0 HOMKAI Gahken nahd endh | L §XEhRNGEs SO hdd@y the traffic
of uplinks and downlinks are expected to be nore symmetrical conpared to

during lunchti msrerf faitc ni ght. thast Remnahereon khdbe gommiumel ewenoopl i nk
raffic shows a gregt surgecfoc.a 20 Gerlain,bh IB.peLiod Sueh as Ly the case

of ticket bookings. radio resourc are symeirical I'y ocafed To a
downl i nk and an upledkarasuphihkeatdse fwicbimwventhanakraudi oymeatyiiccat ons
despite actual 25 asymmetric traffics between the uplink and the downlink,
there will be ex&8S8S ¢sburt@5fif-one link if the allocation is made to

match the greater one of thg tWa, traffdcs . m9y bHBerguWdandeAsshorthage of
resources in one link if the allocation is made to 30 match the smaller one
of the two traffiwddch tgdhfEic characteristics differ between an
10 uplink and a downlink depending on the hours. For
example, a large number of Web accesses may be made
during lunchtime or at night, resulting in an
increase of downlink traffic. During the daytime
except for lunchtime, a large amount of traffic are
15 used for audio communication and email exchange, so
that the traffic of uplinks and downlinks are
expected to be more symmetrical compared to during
lunchtime or at night. Further, there will be a
time when uplink traffic shows a great surge for a
20 certain time period such as in the case of ticket
bookings.

If radio resources are symmetrically
allocated to a downlink and an uplink as in the case
of conventional audio communications despite actual

25 asymmetric traffics between the uplink and the
downlink, there will be excess resources in one link
if the allocation is made to match the greater one
of the two traffics, or there will be a shortage of
resources 1n one link 1f the allocation is made to

30 match the smaller one of the two traffics. In this
manner, efficient information transfer cannot be
made, resulting in a decrease of user satisfaction.

In the FDD method, for example, frequency



manner, efficient information transfer cannot be made, resulting in a
decrease of user satisfaction. In the FDD nethod, for e¥HMFE2006r equency 1
MARCH 2006 -3 bands of an uplink and a downlink are fixed to an identical
bandwi dth, so that uplink traffic and downlink traffic cannot be nade
asymmetrical. In the TDD nethod, there is -&3technique that changes 5 the
boundaries of uplink slots and downlink slots in response to a ratio
between the uplink traffic and the downlink traffic that are generated at a
particul ar instabtndBhicst techmp fjiieki snidackidgyinhinkt akbiel iftiygedan@b eads up

provi ding a reduction .i usage .efficien cannot ose foll ow t he
traffic changes. ﬂ@@&r]tﬁaﬁgq@a %ﬂéfléal 's 5% n tf‘bPRén%ettﬁ&fgld:f %‘%/qlocati ng

radi o resources gn¢na ibase: siatienNcaapRA Qiélﬁné'&éngsgﬂl%fét%lrﬁfglhpd here the
method is 15 efficient, flexible, and stable. SUMVARY OF THE I NVENTION It is

a general object tBF {Th& preseed . FReEst iloh & ot%@]@*i)i@[éeat@é‘t’qwd“chmeén
apparatus thaf 2Qes lrﬂl)gﬁ}| LS + 8L LYo ebyiat; t)ﬁ}el 5 eg w%*lelrﬁio?ic?@ ¢aused

by the imtations a vant ages of art. I s anot her and
nore specific obfeespoofse tthe Ppresendp ﬁom;teméimntme ppovinde ta:a’fetéd:fmnda

met hod 25 of all ﬁcatl n r.arﬂigo resaur cecz] nd a base st t| on aagar atus using
such a met hod wh& dtFettefs itdi% taf?|%§{‘8|r5 Shdsthble. In order

to achieve the apave iehjlect sinaegakdi ngHics thecpregaat iisnverdu oy annmet hod
of stability, and ends up providing a reduction in
10 usage efficiency if it cannot closely follow the
traffic changes.
Accordingly, there is a need for a method
of allocating radic resources and a base station

apparatus using such a method where the method is

15 efficient, flexible, and stable.

SUMMARY OF THE INVENTION

It is a general object of the present
invention to provide a method and an apparatus that
20 substantially obviate one or more of the problems
caused by the limitations and disadvantages of the
related art.
It is another and more specific object of
the present invention to provide a need for a method
25 of allocating radio resources and a base station
apparatus using such a method where the method is
efficient, flexible, and stable.
In order to achieve the above objects
according to the present invention, a method of
30 allocating radio resources, in a base station, to
the base station and a mobile station includes the
steps of obtaining a ratio between traffic of uplink

for transmission from the mobile station to the base



30 allocating radio resources, in a base station, to the base station and a
nmobil e station includes the steps of obtaining a rati dMERGEHW6traffic of
uplink for transmission fromthe nobile station to the base 1 MARCH 2006 -4
station and traffic of downlink for transm ssion fromthe base station to
~the nobile station such that the ratio reflgects enpirical data, and
allocating the radio resources to the uplink and the 5 downlink according
to the obtained ratio. In the radio-resource allocation nmethod as described

above, radio resgureesnarerndltpgated b@ ddigh Uphk nkoand rkherdaywd bRk in an
asymmetrical manner in accordance with the traffic anount of the 10 uplink

and the traffic BRBUNEDNGF R dOWAFLAR B&sdd e dRoRkpPr BEAIL i@t ssuther eby

achi eving efficieptrapgde flexidl ﬁefﬁgkcesr%wyfffcépphgeat,i Qg Since the
al l ocation of radio resources is not based on the instantaneous traffic

anounts of the uplinkagdcdd Hehd5rddwnl irslscasr¢esthe tbkated iark ,andhecbei s no
need to cl o%el yd(t”gl tL?‘ﬁvktranéPdfhan 8S. 180 (;[br@éirzla gt aglteO radi o resource

al | ocation can be’&t'tained cAccorlalclgng t 0 one aspec? of tI’lle'pr esent

i nvention, the nethod as descritbedrabave daydihete201lbebttdes anstiepdobs
dividing tine into a plurality of tinme periods, wherein_the ste(g) of
obtai ning a rati®eSEbLREAs ALY ¢ at FBANCL K S pectsSt 8reath loré@ttdthe tinme

periods by deriving tbe imAliondr oAt 6athiic of idNhenuRLki Rkt & £orrespondi ng
time period and 25 traffic of the downlink of the corrésponding tine
period. Since thepenes énpia¢eardepirdemddht Hdtet heaffari emoemieent t hbeupl i nk
traffic ann%%t aHSlEH% and the traffic amount of the downlink based
on empirical data, thereby achieving efficient and
flexible radio resource application. Since the
allocation of radio resources 1s not based on the
instantaneous traffic amounts of the uplink and the
15 downlink as in the related art, there is no need to
closely follow traffic changes, so that a stable
radio resource allocation can be attained.
According to one aspect of the present
invention, the method as described above further
20 includes a step of dividing time into a plurality of
time periods, wherein the step of obtaining a ratio
obtains the ratio with respect to each one of the
time periods by deriving the ratio from traffic of
the uplink of a corresponding time period and
25 traffic of the downlink of the corresponding time
pericd. Since there is empirical evidence that the
ratio between the uplink traffic amount and the
downlink traffic amount is correlated to time
periods, this method can attain proper radio
30 resource allocation that takes into account traffic
characteristics dependent on the time periods.
According to one aspect of the present

invention, the method as described above is such



downlink traffic amount is correlated to tine periods, this nethod can
attain proper radio 30 resource allocation that takes ilMARGEEWANt traffic
characteristics dependent on the tinme periods. According to one aspect of

t he present invention, the nethod as descri bed above is such 1 MARCH 2006 -5
that the step of obtaining a ratio obtains the ratio by averaging a ratio
between traffic of the uplink and traffic of the downlink over a first
predeterm ned period with respect to each one of the 5 tinme periods. If
traffic exhibitsthagre¢hte surge ¢0Orobaashantg curatton, obttaiisisnotheropeiot o

al locate radio fresources .in accordance with such surge. taking into
account an averag® trafAiovet 2% E)Peg)eetté”ﬁ"ﬁrhe%r?)gFiISd,%%i ttl?%eec'ﬂfrﬁ]sn ossi bl e
to attain 10 proped rtadifd IresOfir ereabbacatiman éhat reduees an undesirable

effect of a sudden traffic change. According to one aspect of the present
i nvention, the nefREE &SRS i BedlaBove FruriherectnéPugésht i stepstbe

obtai ning an s nst apkageolsadS okl o Retmeen trablEe of Jthedirlnke apd:
traffic of the downlink for a second predeterm ned period |1 medi ately
precedi ng a presenthpmst antratheee, t he isecund predetetn néd qpertiedradio

shorter than the fsi rst e|%re.ldnet erm'g d peri o.cidh and obt ai ni g% a v§i ghted 20
aver age of the rat P oY aver aged Ve TERE S st p?%%l}ét r M ‘per %d and the

i nstant aneous rathkibhy iwaighddaguhheanatavasragé htrespeet iowenwed ghti ng
factors, wherein the step of allocating the radio resources allocates the

radi o resources PHeERESFEUPT nReBAAY hé ARG IRKS aBESFdPHG tTP thet e ght ed

10 proper radio resource allocation that reduces an

undesirable effect of a sudden traffic change.
According to one aspect of the present

invention, the method as described above further
includes the steps.of obtaining an instantaneous

15 ratio between traffic of the uplink and traffic of
the downlink for a second predetermined period
immediately preceding a present instant where the
second predetermined period is shorter than the
first predetermined period, and obtaining a weighted

20 average of the ratio averaged over the first
predetermined period and the instantaneous ratio by
weighting the ratios with respective weighting
factors, wherein the step of allocating the radio
resources allocates the radio resources to the

25 uplink and the downlink according to the weighted
average. This achieves proper radio resource
allocation by combining an average traffic over the
predetermined time period and the instantaneous
traffic over a shorter time period immediately

30 preceding a present instant.

According to one aspect of the present

invention, the method as described above further

includes a step of transmitting, to the mobile



average. This achieves proper radio resource allocation by conbining an
average traffic over the predetermned tinme period anéil"{‘ﬁéjlil ¥ ant aneous
traffic over a shorter tinme period imediately 30 preceding a present
instant. According to one aspect of the present invention, the nethod as
descri bed above further includes a step of-&ransmitting, to the mobile 1
MARCH 2006 -6 station, information about the radio resources with respect
to at |east one of the uplink and the downlink. In this case, ‘the nobile
station apparat §5a¢arn earmi @ ABALAPSr PRI Wh BhBUr2EHe RV ECe @sBltdes,

t her eby attendinge%%gggﬂtéﬁaEagggsgrgygng§ségglﬁggggw_ d @ﬁgording to
one aspect of the present i1nvention, the nethod as descri bed above further
i ncludes a step dbwallliodat i nOnt tansncssieon Posvenoh@ lacedradiingn t o

comuni cation quality required for th uplink and.the downlink. In this
case, transnissiSHpﬁﬁﬁﬁﬁgi%a%JﬁSéé?b§j§ﬁdH1§%rT8g§8Pi§&Vﬂghégh?eﬁﬁ?98nents
of communi catg onrgualirdaded orthbecyRl iatk erdithd heodewnlli ¢ JAbdfuirther, the

present invention provides a base station apparatus that is designed to
perform the raditdansSoETeedl FBE8PEP et hod as described above. O her

objects and further featureg.of Hhey 3Q RIESent Laventd ay il | be,apparent
fromthe follow ng detail ed description when read in conjunction with the

acconpanyi ng dr annngs.tizsr, the method as described above further
includes a step of allocating transmission power

10 according to communication quality required for the
uplink and the downlink. In this case, transmission
power is allocated such as to satisfy the
requirements of communication quality for the uplink
and the downlink.

15 Further, the present invention provides a
base station apparatus that is designed to perform
the radio resource allocation method as described
above.

Other objects and further features of the

20 present invention will be apparent from the
following detailed description when read in

conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig.l is a drawing showing a related-art

frequency domain allocation in the FDD method;
Figs.2A and 2B are drawings showing a

frequency domain allocation according to the first
embodiment;

30 Fig.3 is a flowchart showing an operation
of a mobile station according to the first
embodiment ;

Fig.4 is a flowchart showing an operation



30 BRI EF DESCRI PTION OF THE DRAWNGS Fig.1 is a dramﬁn? shomjgg a

rel ated-art frequency donmain allocation in the FDD ned AMRCHRY04s. 2A and 2B
are draw ngs showi ng a frequency dormain allocation according to the first
enbodiment; Fig.3 is a flowhart showi ng an operation of a nobile station
according to the first enbodinment; Fig.4 is/-a flowhart show ng an
operation 1 MARCH 2006 -7 of a base station according to the first

enbodi ment; Fig.5 shows an exanple of enpirical ratios obtained by a base
station that neasfr asbant aesages accatddiraf tdhetdewdliirsk tenedddCmeoewer. one
5 nmonth period with respect_to each tinme period er time is divided by
days and hours: Fig.6 showsF%%'gxﬁﬁﬁwé G iSHASHR atePy SPPeceditty Fartss of

the downlink trafhieih@a efcha BOYE ek aan domedi atebysprecedimg three- hour
period; 10 Fig.7 is a drawing showing a configuration of a nobile station

according to thea¥rrsgesertboch et © fFit§.e8 dogvmal brlawrk AgfShewiorea one
configuration Fﬁmﬂtﬂg %f%&H'QDFﬂCQQE$é%1t téﬁ%ﬂ'ﬁ%%eegg¥¥aﬁ”%h%§ég

Fig.9 is a drawing s ng a configuration of tine slots | ocat ed
rel ated-art TDD tembod;s dHwisdddAbandalGBaare leowraw ng showi ng a
configuration of tine slots allgcahed accordiQ%Qio a_ second enbfdinent; 20
Fig.11 is a draw ng showin 19.6 shows an exa e 0of immedlately

preceding ratios of the downlink traffic for each
hour of an immediately preceding three-hour period;

10 Fig.7 is a drawing showing a configuration
of a mobile station according to the first
embodiment ;

Fig.8 is a drawing showing a configuration
of a base station according to the first embodiment;

15 Fig.9 is a drawing showing a configuration
of time slots allocated by a related-art TDD method;

Figs.1l0A and 10B are a drawing showing a
configuration of time slots allocated according to a
second embodiment;

20 Fig.l1ll is a drawing showing a
configuration of a mobile station according to the
second embodiment; and

Fig.1l2 is a drawing showing a
configuration of a base station according to the

25 second embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following, embodiments of the
present invention will be described with reference
30 to the accompanying drawings.
In what follows, either the frequency
bands used in the frequency domain duplex (FDD)

method or the time slots used in the time domain



configuration of a nobile station according to the second enbodi ment; and
Fig.12 is a drawing showing a configuration of a baselMAR¢BA0according to
the 25 second enbodi nent. DESCRI PTI ON OF THE PREFERRED EVMBODI MENTS In the
foll owi ng, enbodi nents of the present invention will be described with
reference 30 to the acconpanying draw ngs.-9-n what follows, either the
frequency bands used in the frequency donai n duplex (FDD) nethod or the
time slots used in the time domain 1 MARCH 2006 -8 duplex (TDD) nethod are
al | ocat ed as raddopilesourteEs). mAthiodsta srbodl oeatethats atd dtat es sfonequency
bands in the FDD net hod W”d%rrge described first. Ei %E)% is.,a draw ng show ng
a related-art 5 frequency the &1 FECRT ST n thatrdb o As  shown in
Fig.1l, the frequereyukanrd Hamdsabnuphienkrpd hadtheangfiens mata §epmbadnobi | e
station to a base station (i.e,, the uplink band) has the sane bandw dth as
the frequency bahdr$Z -of FaldHohwnl$i Ak IRy intatShartPesadatd ¥4 Ak base

station to the pobibe SLAig (- 811 the dawnl i nk,bapd), Figs,2A and 2B are

drawi ngs showi ng a Tfrequency donmain allocation according to the first
enbodi ment. As shbemn nrFiRLQ@AL ortRB, fparduercialbangd oéff tfe asplwmpkiband i s
provi ded for use_as d(%wnl in bandgg (%erpendi ng .on.the _traffic ofaag ugl i nk

and the traffic 8f a downliwk> %ﬂ péjr”f “or al?lrl%fs%:ﬁé:lod’ovﬁ’i Ak°BANRd i s
provi ded as usabkeaftaor hei upl j nkhebapd.is shoin hasFicge2Aadeor exanpl e,
when the bandwidth as the frequency band 12 of a down link

10 that carries data from the base station to the

mobile station (i.e., the downlink band).

Figs.2A and 2B are drawings showing a
frequency domain allocation according to the first
embodiment. As shown in Fig.2A or 2B, part or all

15 of the uplink band is provided for use as downlink
bands, depending on the traffic of an uplink and the
traffic of a downlink. Also, part or all of the
downlink band is provided as usable for the uplink
band. As shown in Fig.2A, for example, when the

20 downlink is congested, i.e., when the downlink
traffic is great, part of an uplink band 13 is used
as an extension of a downlink band 14. As shown in
Fig.2B, on the other hand, when the uplink is
congested, i.e., when the uplink traffic is great,

25 part of the downlink band 14 is used as an extension
of the uplink band 13.

The mobile station generally employs a
band-pass filter in order to cut radio transmission
and reception except for the frequency bands that

30 are used by the mobile station. Because of actual
characteristics of the band-bass filter that are

different from ideal characteristics, a guard band

16 is used at the border between the uplink band and



20 downlink is congested, i.e., when the downlink traffic is great, part of
an uplink band 13 is used as an extension of a downli AMAYAE209. As shown
in Fig.2B, on the other hand, when the uplink is congested, i.e., when the
uplink traffic is great, 25 part of the downlink band 14 is used as an
extension of the uplink band 13. The nobil-@-station generally enploys a
band-pass filter in order to cut radio transm ssion and reception except
for the frequency bands that 30 are used by the nobile station. Because of
actual charact ethst dosindfirthebdand- bass thhd® erpéhat odr ¢ hediddverleitk f r om

i deal characteristics, a quard bangh 16 is used at the barder tmegn t he
upl i nk band and 1°NARCH ﬁ%%{-gofh FoRM5H1E Dahd. FREPENET Y part " Df PERE

downl i nk band i stHgednf afsddec PUEpesecaft iIrepPast +PeseTAowhase k fatdon uses
this reporting-purpose downlink band downlink reporting channel) 15 to

i nform the nobi | é38Watdfi%orr 970 ¥ hi BEm&at e SAbout Ot Re dPECAR Fdifd f@bgle the
nunber of channels,and a ghannel  Aurber) addut thRet bak nRulglq of  channel s
of the uplink bangaan " {he downl I nk bang'iglcons?anF,lgnd i f th%aﬁgbfle
station knows thibket onabewnberchéheclaserst a i opanrOedaypuowler)repokf the

nunber of uplink_ban hannel to the nohile station. ln.this case
further, the ba%gesgggfghrﬂﬁéo%ﬁf8%nftaé"ﬁ% ?I%gsngiBﬁq&Pkiﬁgnuiu%%gr of
downl i nk band chansebswnatiner wdaa tBe comstatt pf abpl ik thandhadianmel s. | f
the total nunmber 15 of uplink band channels and the downlink band channel s

is not constant BGETHAR &°%hetBaSe toSat iTgHM MY r ER6r PSS 1P tHe Munber  of

uplink band1g may only report the number of uplink band channels
to the mobile station. In this case, further, the
base station may inform the mobile station of the
number of downlink band channels rather than the
number of uplink band channels. If the total number
15 of uplink band channels and the downlink band
channels i1s not constant but varies, the base
station may report both the number of uplink band
channels and the number of downlink band channels.
Fig.3 is a flowchart showing an operation
20 of a mobile station according to the first
embodiment. At step 101, a mobile station checks
whether a request for uplink transmission is made.
If the mobile station makes a request for uplink
transmission, the base station responds to the
25 request by allocating an uplink band and a downlink
band, and uses the downlink reporting channel to
transmit information about the uplink band to the
mobile station. At step 102, the mobile station
receives the signal of the downlink reporting
30 channel, and identifies the numbers of uplink band
channels and downlink band channels, etc. At step
103, the mobile station checks whether the

communication method is the FDD method. In this



channel s and the nunber of downlink band channels. Fig.3 is a fl owhart
showi ng an operation 20 of a nobile station accordi ng! ¥ARFE2406 st

enbodi ment. At step 101, a nobile station checks whether a request for
uplink transmssion is made. |If the nobile station nakes a request for
uplink transm ssion, the base station respdds to the 25 request by

all ocating an uplink band and a downlink band, and uses the downlink
reporting channel to transmt information about the uplink band to the
nobi | e station. #xampép.10e tdwnmpbitetdtoat iigh caecepdesuthéysitgral FBP t he

downl i nk reporti chann jdentifies r f. | ink band
channel s and doﬁﬁ??ﬁgdba%% S%gﬁﬁe 2% gBEF%A %ééﬁ?g§ggs ?ﬁglﬁb‘% ®’Station
checks whet her tdwecisoonuni gat ionepelbad ithd heolrDDe nethadonl mdjustd MARCH

2006 -10 exanple, the connunicgﬁion is carried out bY the FDD. net hod, so
that the check prb3BEES YT affithali vBtCdEG ST A 1deep 804D tHP hobil e

station adjusts geqhtaBsmeeitersfdhtes kRerNAlY&r HrO¥i dg@m&umﬁ&\ar 5
requi rements such as the nunbers of uplink band channels and downlink band
channel s al | ocat@@apyetBe anshgtowp htponbane sHiawie e, aplospgp iy the

nobil e station S h [ an h I o] r ] at a.
10 Fig.3 has beéﬁgggsgﬁggggﬁwfgﬁérgag?ékggcg gggeg?%smngh F%QQE%%%%%Q
station nmakes a segtuésth harcesgpds nknér afismihssiwgnl amkd baadsphsrdatsa to t he
base station. Even if.%h%rq:is no uplink data transm ssion, operations the
sane as those of "tH8°15 st"6p #1102 and the fol l owing steps are carried out as

10 Fig.3 has been described with regard to a
case in which the mobile station makes a reqﬁest for
uplink transmission and transmits data to the base
station. Even 1f there is no uplink data
transmission, operations the same as those of the

15 step 102 and the following steps are carried out as
long as there is downlink data transmission. Namely,
if the mobile station receives a signal of the
downlink reporting channel, the mobile station
identifies the numbers of uplink band channels and

20 downlink band channels based on the received signal.
If the communication method is the FDD method, the
mobile station adjusts the internally provided
transceiver filter such as to reflect the numbers of
uplink band channels and downlink band channels

25 allocated by the base station, and receives data.

Fig.4 is a flowchart showing an operation
of a base station according to the first embodiment.
Fig.4 shows an operation of the base station
performed when the base station allocates frequency

30 bands to an uplink and a downlink by calculating a
ratio of an uplink traffic to the total uplink and
downlink traffic and a ratio of a downlink traffic

to the total uplink and downlink traffic.



|l ong as there is downlink data transm ssion. Nanely, if the nobile station
receives a signal of the downlink reporting channel, tRAREBEI® station
identifies the nunbers of uplink band channels and 20 downl i nk band channel s
based on the received signal. If the conmunication nethod is the FDD

met hod, the nobile station adjusts the intédrinally provided transceiver
filter such as to reflect the nunbers of uplink band channels and downl i nk
band channels 25 allocated by the base station, and receives data. Fig.4 is
a flowhart shovii@geanadperat i tnesef rathiase stat toh lacter dimgreott e tfiia st
enbodi nent. Fig.4 shows a hogeggtsi orslt%ft .tohe cpfléledétatci'%% p%rgoorarred when t he
base station allocates frequency 30°bands’'t ¢ an upFi nk"and "a downl i nk by
calculating a r@tiueaoh tgn opli ket patfiiceid Gudre dot ahydpl lamkl arwh s @osal i nk
traffic and a ratio of a dowmnlink traffic to the total uplink and downlink
traffic. 1 MARCH'2HBBX- 1T aidriei mafeflowiHdde: ratd bsiar énc&Add & %&ir r ent
ratio. The Baseg,stabhon dind desaLipeql MQ ARl uralbtyneh ti® Refd ods such
as days, and neasures uplink traffic and downlink traffic in each tine 5
peri od. The neasuredathaftfimss e elieHen thecdredel. stahieackatliovd gieas o t he
base station cal av. f ratio of, t l.ink traffic to the
sum of the upl é&g?%g?f |%cr} aandrez%ﬁggdg\];m%’lhrﬁ( ?lajf %c@%ﬁggéicngcﬂ et?leca?ﬁl&éd an
"uplink enmpiricabfraheoluplinld andffirt herd calelatesiak averfage of a ratio

of the downlink traffic to the sumof the uplink traffic. and the downlink
traffic (herei naftf‘%Fe&BIalf&frarFafﬂ%%?innk “‘éﬂﬁr}% cHIPT&EFEY) FotHese enpiri cal
ratios 10 and further calculates an average of a ratio of the

downlink traffic to the sum of the uplink traffic
and the downlink traffic (hereinafter called an
"downlink empirical ratio"). These empirical ratios
are consecutively computed, updated, and recorded.

15 In each time period, further, the base
station calculates an average of a ratio of the
uplink traffic to the sum of the uplink traffic and
the downlink traffic for the duration immediately
preceding a present instant and shorter than the

20 duration of empirical ratio measurement.
Hereinafter, this average ratio is called an "uplink
immediately preceding ratio". By the same token,
the base station calculates an average of a ratio of
the downlink traffic (hereinafter called a "downlink

25 immediately preceding ratio").

Thereafter, the base station carries out
predetermined computations based on the empirical
ratios and immediately preceding ratios with respect
to each time period, thereby obtaining current

30 ratios. These current ratios are used as fatios of
radio resource allocation between the uplink and the
downlink. Here, the base station multiplies the

empirical ratics and immediately preceding ratios by



are consecutively conmputed, updated, and recorded. 15 In each tinme period,
further, the base station calculates an average of a IMARCEHI06he uplink
traffic to the sumof the uplink traffic and the downlink traffic for the
duration inmrediately preceding a present instant and shorter than the 20
duration of enpirical ratio nmeasurenment. Hareinafter, this average ratio is
called an "uplink immediately preceding ratio". By the sane token, the
base station cal cul ates an average of a ratio of the downlink traffic
(herei nafter calpeddatedoviniéamkwbghimiedi dicalyo ps ecedmgerattico"gbtThéeneaft er,
t he base station ﬁal’l’l es out edet erm ned conputations based on the
enpirical rati o5 Snd Yt a’?%ﬁ] Brecedl ng ratios with respect to each

time period, thereby obtai maigseuwhenth 30 gt ] ast Jhepe2ourr aiie N ses are
used as ratios of radio resource allocation between the uplink and the
downl i nk. Here, Bhethade rsitdtidnCAUPRI SFRES itdrel BAPLPI Calthedti os and

mredi atel y pr eceglagspRlics by {nWBREH,2000, 142 predetier i nad ueight ng

factors in order to ob ain ecurrent ratios. As shown in Fig.4, at step
201, the base sdiaViidﬁedr eirrncevevsmanperxmomscaslf ré&tye, Xanhatnparctorarlesponds to
this partlcular |n %(heltj %IITE Ls O(%l\gqesd an}glglgre erl of days, an

enpirical ratio 9( dayh%f df% S “par ms r]i‘seved At

step 202, then, thErbaS'@cstatAonste@I @@IZa,tefhe&n |ﬂnedbatsel 3st|@rtemard| ng ratio
Y. 10 At step 20§ ?abtaesse E;srg a%gndcieatteerlm nerseced:light i n lfoact.ors A and B.
At step 204, t heCPASHE € Yy p g
10 At step 203, the base station determines
weighting factors A and B. At step 204, the base
station obtains a sum of the empirical ratio X
multiplied by the weighting factor A and the
immediately preceding ratio Y multiplied by the
15 weighting factor B. This sum is a current ratio R.
That is,
current ratio R
= (weighting factor A)(empirical ratio X) +
(weighting factor B)(immediately preceding ratio Y).
20 Here, the weighting factors A and B are related to
each other as: A + B = 1. The weighting factors A
and B may be determined by each base station
independently of others. Here, current ratios,
empirical ratios, and immediately preceding ratios
25 are all referred to simply as "ratios", but each
include the uplink ratio and the downlink ratio.
There are several ways to determine the
weighting factors A and B, depending on patterns of
traffic changes. In a base station in which
30 downlink and uplink traffic is volatile or irregular,
the empirical ratio X may be made small while

enhancing the immediately preceding ratio Y, thereby

achieving a more efficient allocation of radio



station obtains a sumof the enpirical ratio X nultiplied by the weighting
factor A and the immediately preceding ratio Y nultipl MRAH2006e 15

wei ghting factor B. This sumis a current ratio R That is, current ratio R
(weighting factor A)(enpirical ratio X) + (weighting factor B)(inmediately
preceding ratio Y). 20 Here, the weightingifiactors A and B are related to
each other as: A+ B =1. The weighting factors A and B may be determ ned
by each base station independently of others. Here, current ratios,

enpirical ratiosreandriceredi et yopr ebediwvrg grdting f26tare &l lan@fBrmed to
sinply as "ratiqg", bgt each incl ude bhﬁlﬁggink éatio and _t he downl i nk
ratio. There args8V&rdi° iy t o° et 8Fhi Ad S He A IRi HREPHGSFActDTE A and B
dependi ng on patierpsatld tdaddd coahanges.tHd anpasecstarbdnd Kk which 30
downlink and uplink traffic is volatile or irregular, the enpirical ratio X
may be made snal PRWHi P& tdifhareTagi e he lymPediCREtYd pFeEédi dg ratio Y,

thereby achiseving a more offigiegbrahhacal ik oluradhe LoMARCH 2006 - 13

resources. One of the weighting factors and B may be set to zero, so that
the radi o resourdescaréedaldlorat edthasedsenlgtaniemea ehpreiteal radio X or

Fat]o R a5 desct T RRd-SERvas t He baBs  Slarion HIT ciaree Paals < Thedlr ces to
the uplink and theredewalrdeik bhasedoor. the curaEen 0 attheRbahte sdtept 20h, the
base station allocates uplink band channel s and downl i nk_band
allocates uplink band channels and downlink band
10 channels as radio resources to the uplink and the
downlink. Since the check at step 206 gives an
affirmative answer that the communication method is
the FDD method, the base station adjusts the
bandwidths of the uplink and the downlink at step
15 207. At step 208, the base station adjusts an
internal transceiver filter such that the channel
configuration of the allocated uplink band and the
downlink band are achieved.
At step 210, the base station uses the
20 downlink reporting channel to transmit information
about the channel configuration of the uplink band
to the mobile station.
Fig.5 shows an example of empirical ratios
obtained by a base station that measures and
25 averages a ratio of the downlink traffic over one
month with respect to each time period where time 1is
divided by days and hours. Fig.6 shows an example
of immediately preceding ratios of the downlink
traffic for each hour of an immediately preceding
30 three-hour period.
When the current ratio of 9:00 on Tuesday

is to be obtained by using an instantaneous traffic

of a preceding hour as an immediately preceding



10 channel s as radio resources to the uplink and the downlink. Since the
check at step 206 gives an affirmative answer that thé&MAHM%ation et hod
is the FDD nethod, the base station adjusts the bandw dths of the uplink
and the downlink at step 15 207. At step 208, the base station adjusts an
internal transceiver filter such that the chafinel configuration of the

all ocated uplink band and the downlink band are achieved. At step 210, the
base station uses the 20 downlink reporting channel to transmt information
about the channeka¢dmfjgum@tr@hiofOEhekuptlhmkbandffﬁa tahe §ob0 | e stati on.
Fig.5 shows an exa nplrlcal ratj o obt ai ned by a bhase station that
neasures and 25 aggghdéEt%. a?F605ftfhéJd%%n}?n€ ?rﬁFfl OoUkrt %né gn'gnth
with respect to eaeh ﬂHéTBer@LﬁIeraWﬂQra&,ltd nef i sn di ybded uyy wWays pedibaurs.
Fig.6 shows an exanple i mredi ately preceding ratios of the downlink
traffic for each (o of: %%)lﬁﬁeaPéﬁ ay preced? gg 30 three-hour period. Wen

the current ratio of 9:00 QﬁcJH§§Q%blyS ip be,obtained by, Usipdoany s
i nstantaneous traffic of a preceding hour as an Immediately preceding 1

MARCH 2006 -14 rasi givdre ratbotbf thewdnmkricalf retar &maD themedi atel y
D s oo SaRE BN BP0 TEnERLEGA, oL
wei ghting factor take @dwnisnki vencbaphatdd tde enplei call fr atie amdal he
| mredi at el'y precedhﬁgzrat% chggge urﬁ%ﬁ%z ?t{heogumber of downlink
10 band channels is 12, and the number of uplink band
channels is 8, according to the current ratio of the
downlink. Namely, two of the ten conventional
uplink band channels are used as the downlink band,
and the eight remaining channels are used as the
15 uplink band. Further, the ten conventional downlink
band channels are all used as the downlink band.

The base station then informs the mobile
station of the number of allocated uplink band
channels, i.e., 8, by using the downlink reporting

20 chanhel, and adjﬁsts the internal transceiver filter
according to the allocated numbers of uplink band
channels and downlink band channels. The mobile
station receives the indication of the allocated
channel numbers, and adjusts the internal

25 transceiver filter according to the allocated
numbers of uplink band channels and downlink band
channels, followed by accessing the uplink band
channels and starting data transmission.

In this example, the time category 1is

30 comprised of days and hours, but may be any time
periods such as years, months, weeks, and days as
long as there is correlation with changes of traffic.

time may be divided by such categories as week days,



the downlink is conmputed as 0.625. If the total nunber of channels is 20,

t he nunber of downlink 10 band channels is 12, and thel MAY& 286 uplink band
channels is 8, according to the current ratio of the downlink. Nanmely, two
of the ten conventional uplink band channels are used as the downlink band,
and the eight remaining channels are used aslihe 15 uplink band. Further,
the ten conventional downlink band channels are all used as the downlink
band. The base station then infornms the nobile station of the nunber of

al | ocat ed upl i nkwbak@nc el sday se pregiedbynusinag-bhe idead ideky $ epodni ng 20
channel , and adjust the |ntern I tranﬁuflver fI|£8 i accorgiqﬂlto t he
aIIocated nunber § "6 upllﬁi band “cHannel® and down ﬂl chanhef's. The

mobil e station neeeibiesiddesi adiy¢atciaaepfr-hepathacat edafchanned nunbers,
and adjusts the internal 25 transcelver filter according to the allocated
nunbers of upli nReBENd SChdtneF3kaRE doq 15K DEABT 2ERZANSINS. S it Fowed by

accessing the; uplink band ghappelss caiifSiddi Nrdata WANYE SS5iQfsel At his
exanple, the tinme category is 30 conprised of days and hours, but nay be

any tinme perlod§h§@@hQQﬂW@@igatﬁ@ﬂtmyah%%wsregnérédy§QQsthQﬂmphsnkhere
cat eqor | ee. a0 veBk ddye O HRREEF2065 “fE werkona ddye sab%lr%%‘%é' A

non- busi ness dayﬁre@mennyﬁbandasep|ﬂh&1wmm$mnyans ahhobdwnﬂfnm thus a
nom bust s 93001 SPSEH LS LA £l Sap ToRgured By LAk ng 1 g

10 such a case, the base station may reallocate
transmission power by boosting transmission power of
uplinks and downlinks of its own cell or reducing
transmission power of uplinks and downlinks of other
cells. This makes it possible to reduce a bit-error

15 rate and attain high-speed transfer, thereby
satisfying the required communication quality.

Further, there may be a case in which
actual communication quality far exceeds the
communication quality required for the uplink and

20 the downlink after allocating frequency bands to the
uplink and the downlink through various computation
and data processing. This may present a risk of
squandering of system capacity. To prevent an
excessive reduction in available system capacity,

25 the base station reallocates transmission power by
reducing the transmission power of uplinks and
downlinks of its own cell, for example.

Reallocation of transmission power in
accordance with communication quality required for

30 uplinks and downlinks is quite effective in
achieving high quality and high-speed transmission.

Fig.7 is a drawing showing a configuration

of a mobile station according to the first



whi ch communi cation quality required for the uplink and the downlink are
not satisfied after allocating frequency bands to theldReEH2HAd t he

downl i nk through various conputation and data processing. In 10 such a
case, the base station nmay reallocate transm ssion power by boosting
transm ssi on power of uplinks and downlinkséf its own cell or reducing
transm ssi on power of uplinks and downlinks of other <cells. This makes it
possible to reduce a bit-error 15 rate and attain high-speed transfer, 4
t hereby sati sfyemigodhmendgqui ride c@ﬂhﬁhﬁc@tﬁadhimaﬁtkjig I?uritn@ru,demeae may
be a case in whig ual; conmuni ¢atio

conmuni cati on qua(%1 ?§5r gc}uﬂ Fed f?)? r{ igs%{% %)é%ﬁter%z‘o flrﬁ é:f t7é2r

al l ocati ng frequencydbands rt o:JtzhceuupI I7lk anctrtah&rdomionkftlhltmlgm A/ar&ous
conput ati on and dat a groce ng. g S may present a_risk of squandering of
system capaci ty. SHHCPL %’ﬁtsirl’n xTBE8AVEY &ductibh TR afafiaM® syst em
capacity, 25st hesémeas.tl@@ oL @@l + ogat es A 55tOR pOwer: iy 74 edyci ng
the transm ssion power of links and downlinks of its own cell, for

exanpl e. Real | oca®FBRtHPIL rd*ﬂsﬁﬁ%s?%n ﬁomrpqlﬁilra%cbﬁﬁﬁﬁ@étwotrh

conmuni cat i on qu&?‘é%ﬁ¥sﬁ%‘1‘é‘ o &4 8u1t39 anh’H(S eggpf'?%é‘ﬂ'/h!alﬁz%ﬂl%ﬂ r‘?d

effective in achieving high quality an transm ssion .7 1s a
drawi ng show ng @onbnbﬂgumertqmlnt ®f . a nobi I e statl on accor di ng to the fi rst
1 MARCH 2006 -16 enbodi ment, mobil e station of Fig.7 includes a .codin
circuit 71, a transmi ssion cjoght of © cF‘r(%ﬁlat 7 S%O%H& 4t 6P EYRIETSY a

transn155|omM|I&Bra7Bas@ station according to the first embodiment.

The base station of Fig.8 includes a circulator 90,
a reception filter 91, a demodulator circuit 92, a
decoding circuit 93, an uplink traffic monitoring
circuit 94, an uplink/downlink-ratio and

15 uplink/downlink-channel-number computation circuit
95, an empirical ratio memory 96, an
uplink/downlink-band control circuit 97, a reporting
control circuit 98, a transmission filter 99, a
modulator circuit 100, a signal multiplexing circuit

20 101, a coding circuit 102, and a downlink traffic
monitoring circuit 103.

In the following, operations of the mobile
station and the base stations will be described with
reference to Fig.7 and Fig.8. When a need arises to

25 transmit information from the mobile station to the
base station through an uplink, information to be
transmitted is input to the transmission control
circuit 72 after relevant processing such as error
correction coding is performed by the coding circuit

30 71 of the mobile station. The information to be
transmitted is then transmitted to the base station
as uplink signals under the control of the

transmission control circuit 72 after passing



circulator 75, a decoding circuit 76, a signal 5 separating circuit 77, a
denodul ator circuit 78, a reception filter 79, a repolMARSH H0®r mati on
acquisition circuit 80, and an uplink/downlink-band control circuit 81.
Fig.8 is a drawing showing a configuration 10 of a base station according
to the first enbodi nent. The base station-af7-Fig.8 includes a circul ator
90, a reception filter 91, a denodulator circuit 92, a decoding circuit
93, an uplink traffic nmonitoring circuit 94, an uplink/downlink-ratio and
15 upl i nk/ downl i ik ehghnélhenurodye 1 gbaputcdtricon tci T ui the 95 raasmeirgs raccal
rati o menory Qf,ggfte%pgunk/do %Ank-bandlggpggo;%glrCU|t 97, a reporting

. . anga . e, C Ccu (@) . -
control circui & transfssi o f I E&r ) dulator circuit 100, a

signal mnultiplexing circui tRe2edOlonascoaialg cof remi thd0Rasand tathawnl i nk
traffic mnonitoring circuit 103, In the follow ng, operations _of the nobile

station and the HaSed8PRAVIRLSMH IPY bENGeSEMBRY A2 h CLEFErENIE t FFlg. 7 and

Fig.8. Wien g neegdoAli $8% 10 A0 1 ra8pE-h dinforamtd en: f yomsthe nphid e station
to the base station through an uplink, information to be transmitted is
input to the trarsPPssiog dorfiawhateppcgiompr2edft exs rehevantinprideessitg such

as error correction,godi i S ced . the .codin Lrcui Q7 t he
nobi |l e station. Hg ?%forﬁgfiéﬁgﬁéﬁgéggtfgﬁﬁm %é&é@sg?ﬁéﬁg#bghgﬁ%t e%£to
t he base stationsu@asliphl nlo gilgnat satndersstiey contttodl ot itheitt riensmi ssi on

control “cireult 72 after, passing 1 MRGH 2005 - A7, L by ouoh,the iodyy at of

10 the uplink/downlink-band control circuit 81. The
transmission control circuit 72 controls channel
access within the uplink band specified by this
reporting information. The uplink/downlink-band
control circuit 81 controls the filter parameters of

15 the transmission filter 74 and the reception filter
79 according to the number of uplink band channels
specified by the reporting information that is
obtained by the reporting information acquisition
circuit 80. The reception signals (downlink

20 signals) except for the reporting information pass
through the signal separating circuit 77 and the
decoding circuit 76 to become downlink information.

Uplink signals received by the base
station pass through the reception filter 91, the

25 demodulator circuit 92, and the decoding circuit 93
to become uplink information. The output of the
demodulator circuit 92 is branched and fed into the
uplink traffic monitoring circuit 94, which monitors
the amount of uplink traffic in terms of an uplink

30 band channel occupancy or the like. The monitored
amount of uplink traffic is supplied to the
uplink/downlink-ratio and uplink/downlink-channel-

number computation circuit 95. The downlink traffic



filter 74, and the circulator 75. Reception signals fromthe base station
are denmodul ated by the denodul ator circuit 78, and, S5!M¥EHINE sjgnal
separating circuit 77 separates a reporting informati on conponent as shown
in Figs.2A and 2B. The reporting information conponent is then supplied to
the transm ssion control circuit 72 via thel§eporting information
acquisition circuit 80 and 10 the uplink/downlink-band control circuit 81.
The transm ssion control circuit 72 controls channel access within the
upl i nk band specmbingd dayirtdni sircepdr tliddy tede@ivasi bhe Theput of the
upl i nk/ downl i nk- Qaﬁd cocn.trr ol . ci 518? t 81 contro(l)s thB filter argrret ers of
15 the transni ssfof 19 (et 94 hnd O¢he LT onCFFI £8F P Ukt ding to the
nunber of uplinkdbamnd ichanteh sfispeaei fured dymd heahaper Eisngiddy ofmat i on t hat
is obtained by the reporti ng, information acquisition circuit 80, The
reception signal $P¢déVinl G4kt 20 sMGRAIT) Xt épt = Fot Tt A -r eddrd i + AP &FRat i on
pass through thg.sjgnal, Separathng Gifcuifc /s andybhe o degpdipg circuit 76
to become downlink information. Uplink signals receil veéj by the base station
pass through t heupddept/icawilinkrrakia led 25 dembddbatndrindirchantn@2;- and
t he decoding circuit 93 to beco upli.nk informatign. The .out put of .t he
denodul at or ci rcﬂiufntD iCsOW%%%Eganaﬁ&%Ceu&% n{é(?t hggeuﬁﬁpﬁn Lii)ro ?“f'?%lnﬂ
nonitoring circuirkt94, asd clip hDAkY Qs n It itek -asipanh e OF nupldetk domafdtetivnt er ns
of an uplink 30 band channel occupancy or the like. The nonitored anount of
uplink traffic i SRS etP tBef AT MPpiGRAT oYM | AR- FALHLE Yaivd
upl i nk/ downliignk- channel - nupber §geRYLANIOR CIUEL Ak 99mmERE sdwn) i nk traffic
1 MARCH 2006 ‘

preceding ratio and a downlink

immediately preceding ratio;

(2) retrieving an empirical ratio from
the empirical ratio memory 96 to
15 obtain a current ratio;
(3) obtaining the numbers of the uplink
band and the downlink band according

to the current ratio, and ordering

the uplink/downlink-band control

20 circuit 97 to change channel numbers;
and
(4) updating empirical ratios. That is,

empirical ratios are retrieved from
the empirical ratio memory 96 at

25 predetermined intervals, and weighted
averages of the empirical ratios and
immediately preceding ratios are
obtained by weighting respective
ratios according to the numbers of

30 samples, followed by storing the
obtained averages as new empirical
ratios in the empirical ratio memory

96.



-18 nonitoring circuit 103 receives the output of the <coding circuit 102,
and nonitors the anount of downlink traffic in the sahM 06 35 does the
uplink traffic nmonitoring circuit 94. The nonitored 5 anmount of downlink
traffic is supplied to the uplink/downlink-ratio and

upl i nk/ downl i nk- channel - nunber conputation-t%fcuit 95. The uplink/downl i nk-
rati o and uplink/downl i nk-channel - nunber conputation circuit 95 perforns
operation as follows: 10 (1) obtaining an uplink i mrediately preceding
ratio and a downlink imediaeehylpnédetivigl rakiban@2)cordtraleve hgcant
enpirical ratio om_ the enpirical .ratio mory 96 to. 15 obtain current
ratio; (3) obtai%in&ofﬁgxﬁgﬁb%?gagFtFﬁg 63??%%e 6388p§ﬁ8r&H§pH%%ﬁ|§%k band
according to thencurgmenttfahs0isandnorderdidny 99 heacuplkidikigdavnl t Rk- band
control 20 circuit 97 to change channel nunbers; and (4) updating enpirical
ratios. That is, "UBRSES f YRIiBE Re@ S ctamvedst rBm JOHE lehpf rPear ratio

menory 96 at 25 phgdelardn fedak pkar vyl snand, weh ghtisdn1ave-ages: 9f ahhe
enpirical ratios and inmediately préceding ratios are obtained by

wei ghting respectipvénk/atdwsl agkordiang alo- turebaunbenpusk t3®@rsampres it
fol lowed by storbag the, sPiained e 35ha OFYBTRNK Gna "8lLART the
and channel identification numbers or the like to
the signal multiplexing circuit 101 via the
10 reporting control circuit 98. These signals input
into the signal multiplexing circuit 101 are
multiplexed by the signal multiplexing circuit 101
with the downlink information supplied from the
coding circuit 102. The multiplexed signals are
15 then transmitted to the mobile station via the
modulator circuit 100, the transmission filter 99,
and the circulator 90.
In what follows, a second embodiment that
allocates time slots in the TDD method will be
20 described.
Fig.9 is a drawing showing a configuration
of time slots allocated by a related-art TDD method.
As shown in Fig.9, uplink time slots 31 (hereinafter
referred to simply as uplink slots) transmitted from
25 the mobile station to the base station and downlink
time slots 32 (hereinafter referred to simply as
downlink slots) transmitted from the base station to
the mobile station are allcoccated in a symmetric form,
with a guard time 33 provided between the uplink
30 slots and the downlink slots.
Figs.10A and 10B are a drawing showing a

configuration of time slots allocated according to

the second embodiment. As shown in Figs.l1l0A or 10B,



96. 1 MARCH 2006 -19 The uplink/downlink-band control circuit 97 controls
paranmeters of the reception filter 91 and the transm $MAHH%er 99
according to the nunbers of uplink band channels and downl i nk band 5
channel s obtai ned by the uplink/downlink-ratio and

upl i nk/ downl i nk- channel - nunber conputation €2@€uit 95, and supplies the
nunber of uplink band channels and channel identification nunbers or the
like to the signal nultiplexing circuit 101 via the 10 reporting control
circuit 98. Theseaditgriaf s2i hpaf tihet atrlhienki gharsnikyi Peexdsrdcégcuit 101

are nmultiplexed i |tiplexi | rcuict 1 i.th. the i nk
i nformation suppﬁ%&ﬁ#ﬁ%ﬁ1?ggksggé} glﬁgrggi%l%ogk %ﬁ% %ﬁ%%%ﬂ%ﬁeaggﬁgnals
are 15 then transmy tedl toetdhesnobpillimkstatoon vhaathe rdeodid atothctheui t

100, the transmssion. filter 99, _and the circulator 90. In what foll ows, a
second enbodirrent%r 1C A PORBEeS ft sHQﬁ%n¥naPﬂet?ﬁDqﬂﬁQﬁﬁﬁ%wIIABe 20

described. Fig.9showh daWwng. shaw Fg 2 @Q&lﬁ%géta&h@ﬁ_ tofe tdd®Pn 81 Rk Sis
allocated by a related-art TDD nmethod. As shown in Fig.9, uplink tinme slots
31 (hereinafter CP&ETERtolsPrpl e uprs nkMQEBEs P ft Cvdni xrledt FREML25 t he

nobi | e station tqsthg“9§§g Latigr ?ggzqﬂypiﬁgkslgkgf3ﬁlgﬁ§aqgsé@eéginafter

referred to sinply as downlink slo transmtte om the base station to
the nobile stati theardwat] boht edoits & synmies récofor ip Fvig Hl B guandthenme 33
provided between the unlink 30,3043 And, 11e downLiak S4AS; i e., when
10 the amount of uplink traffic is large, part of the
downlink slots 35 are used as the uplink slots 34.
As shown in Figs.l1l0A and 10B, a reporting slot 36
serving as a downlink reporting channel is allocated
alongside the downlink slots 35. By using the
15 reporting slot 36, the base station informs the
mobile station of information about uplink and
downlink slots (e.g., the total number of uplink
slots and downlink slots). If the total number of
uplink slots and downlink slots is fixed, and is
20 known to the mobile station in advance, only one of
the number of uplink slots and the number of the
downlink slots may be reported to the mobile station.
A procedure of allocating time slots in
the TDD method is substantially the same as the
25 procedure of allocating frequency bands in the FDD
method. In the following, only the points where
there.is a difference will be described.
Operations of the mobile station are shown
in the flowchart of the mobile station of Fig.3. As
30 shown in the flowchart, the mobile station checks at
step 101 whether a request for uplink transmission

is made. At step 102, the motile station receives

signals of the reporting slot, and learns the



Fi gs. 10A and 10B are a drawing show ng a configuration of tine slots

al l ocated according to the second enbodi nent. As showhMARGH ¥610A or 10B
1 MARCH 2006 -20 part of all of the uplink slots may be used as downlink
slots or part or all of the downlink slots nmay be used as uplink slots in
accordance with the traffic amount of the 4 nk and the downlink. As 5
shown in Fig.10A for exanple, when the downlink is congested, i.e., when
t he amount of downlink traffic is large, part of the uplink slots 34 are
used as the downlbinhkrs| otfs @5l ik shows iand-i¢gee0Binén stlled s attheth@and

when the uplink |s,congeste I . 10.,the a nt of |ink traffic is
| arge, part of t%gkgdowﬁﬁlﬁ?%#o?gBSQQigeqﬁﬁf %sg?ﬁggﬁquﬁ%%h%ts 34. As
shown in Figs. 10khandel0Bha ¢eponhingtdloot ni36chsar visnghas FDdovet h ol .

reporting channel is all ocated alongside t he downlink slots 35. By using

the 15 reportingSsP6€ 36 (HRIPARECETALToMS A mESt hee b 1Me 'St 6R of

information apoutnhupl icRkseand, dowatink sk (L=8uitt he tQtaln hubernaf
uplink slots and downlink slots). If the total nunber of uplink slots and
downl i nk sl ots i&hfi Redilends st 20nkacin stie tthea rebit b lordticse il @advance,

only one of the_nuoher plink_ s r..Qf e o) i nk
slots may be repggﬁgggfg fﬁg %%b??eggkgfi nﬁhﬁ?pgggggﬁﬁgegg’afﬁgégﬁ%ng tinme
slots in the TDbumekhled dfs wubsthantilaltlsy arfte dewelaskt s 025 prlocedart edof

allocating [ eaugnoy, Bagds, 40, 1be,£R0. IRt hady | hyphe ol Losting, onl Lhe
mobi | e statilgn aseashewn accesses one of the uplink slots to transmit
data.

Operations of the base station are shown
in the flowchart of the base station of Fig.4.
Procedures of steps 201 through 204 are the same as

15 those of allocating a frequency band in the FDD
method, and a description thereof will be omitted.

After the current ratio R is computed at
step 204, the base station allocates radio resources
to the uplink and the downlink such as to make them

20 reflect the current ratio R. Namely, at step 205,
the base station allocates uplink slots and downlink
slots as radio resources to the uplink and the
downlink, respectively. In response to a negative
check result given at step 206 indicating the use of

25 the TDD method, the base station adjusts
transmission/reception timing at step 209. At step
210, the base station informs the mobile station of
the numbers of uplink slots and downlink slots by
use of the reporting slot.

30 Fig.1ll is a drawing showing a
configuration of a mobile station according to the
second embodiment. The mobile station of Fig.ll

includes a coding circuit 171, a transmission



in the flowhart of the nobile station of Fig.3. As 30 shown in the

fl owchart, the nobile station checks at step 101 whet hAMREH 2fest for
uplink transmssion is nmade. At step 102, the notile station receives
signals of the reporting slot, and learns the 1 MARCH 2006 -21 nunbers of
uplink slots and downlink slots or the I|ike2-At step 103, the nobile
station checks whether the comrunication nmethod is the FDD nethod. Since
t he conmuni cation nmethod is the TDD method in 5 this case, a negative check
result is given,csottkbadt cittmuirobilV e, skamocah ladf st sitransmlssi ord recepti on

timng such as to,.satisfy the requirenents of the .nu rs of uplink slots
bnd dounl kel of bR ar ke by Tt haChEen e 1 O R T2 Bep 22 66 14D mobi | o

10 station accessepa@Be i@fy tdrer&ipl tnk79l,0ts dndd@nsabt cdata.itOper@ti ons of
t he base station are shown in the flowhart of the base station of Fig.4.

Procedures of st@pd 20T duho 20afareatiesardass151PRosd refugl | bAting a
frequency band in the FDD gt hpd, ;and g,descld pLjon;khereof wll be
omtted. After the current %%i?o Ris conput ed at ste 504, t he base
station all ocat esonédigorredsicur ce§ at baske sup i nkn aadcbvhd idgwila nkhsuch as to

make them 20 reflect the.current, ratj R. Nanel at stngZOS, he base
i

station aIIocate%eEBP9nﬁq5%)%@%%E'do Fiﬁ?s%l% 48" 8 :¥%§% rces to the

uplink and the doewnhidels, o espectilveby. 190 y espassedu s degat +veitcheack,
result given at step 206 indicating the use of 25 the TDD net hod, the base
station adjusts at?ﬁﬁ@ﬁ%ﬁﬁ<ﬁﬂ?%ﬁégtﬂ8ﬁftﬁﬂr&P%&“%tEﬁaﬁééF RCTstepring

10 circuit 194, an uplink/downlink-ratio and
uplink/downlink-channel-number computation circuit
195, an empirical ratio memory 196, a reporting
control circuit 198, a modulator circuit 200, a
signal multiplexing circuit 201, a coding circuit

15 202, and a downlink traffic monitoring circuit 203.

In the following, operations of the mobile
station and the base stations will be described with
reference to Fig.ll and Fig.l1l2. When a need arises
to transmit information from the mobile station to

20 the base station through an uplink, information to
be transmitted is input to the transmission control
circuit 172 after relevant processing such as error
correction coding is performed by the coding circuit
171 of the mobile station. The information to be

25 transmitted is then transmitted to the base station
as uplink signals under the control of the
transmission control circuit 172 after passing
through the modulator circuit 173 and the circulator
175.

30 Reception signals from the base station
are demodulated by the demodulator circuit 178, and,
then, the signal separating circuit 177 separates a

reporting information component as shown in Figs.Z2A



210, the base station inforns the nobile station of the nunbers of uplink
slots and downlink slots by use of the reporting slotl1M3RG Y047 js 7

drawi ng showi ng a configuration of a nobile station according to the

second enbodi nent. The nobile station of Fig.11 includes a coding circuit
171, a transm ssion 1 MARCH 2006 -22 controt2xircuit 172, a nodul ator
circuit 173, a circulator 175, a decoding circuit 176, a signal separating
circuit 177, a denodulator circuit 178, and a reporting information-

acqui sition circand £80. I grdporsiagdriavi ngnahoanngoapcemift gus athen of a

base station acc LAQ to .t h e n b [ of .Fig.12
i ncl udes a ci rcu?gggrﬂf&g,toaetd%%oggiggtsglr%c?lr%glg[origggl %ﬁcefeccuol? ng% I’Cgl t
193, an uplink tthéf irepoon oy | hyf d@meitricid tadd4i s anivopl icik/downl 1 8&-rati o

and uplink/ downl | nk- channel - nunber conputatjon ci rcwt 195, an enpirical

ratio menory 196°0§ éﬁ&sﬂ%FgSl%%nFPBItré’ilrc‘iﬁ’fc‘iQ% 12268 tEHDYS FFEEFE 200,

a signal nulstiptexi,pa Gk Csl&c?t@%pe%ﬂf@@&%ﬁ'{l@ybtrééo%Q%ngand a downl i nk
traffic nmonitoring circuit 203. In the follow ng, operations of the nobile

station and the baserggdticons wihe bBeceeicrithedivnehs réemdricekto Fig. 11
and Fig.12. Wenga 8H‘3§@)aré>?ce £ LOLS %’f&%mép;? ﬁlﬂ?tkﬁ@or[}n%@ e ;@%Qé' €
h an u e

station to 20 the Base <tatioff fhrou ormation to
transmtted is i hpubugd tthe tsmlsarlls&e@rar@d:mtrrg)luccuami tL7772red tener el evant

LIPS M Bt ST 68 el T TS0l
Upllnk signals received by the base
station pass through the demodulator circuit 192 and
the decoding circuit 193 to become uplink
information. The output of the demodulator circuit
192 is branched and fed into the uplink traffic
15 monitoring circuit 194, which monitors the amount of
uplink traffic in terms of an uplink slot occupancy
or the like. The monitored amount of uplink traffic
is supplied to the uplink/downlink-ratio and
uplink/downlink-channel-number computation circuit
20 195. The downlink traffic monitoring circuit 203
receives the output of the coding circuit 202, and
monitors the amount of downlink traffic in the same
manner as does the uplink traffic monitoring circuit
194. The monitored amount of downlink traffic is
25 supplied to the uplink/downlink-ratio and
uplink/downlink-channel-number computation circuit
195. The uplink/downlink-ratio and uplink/downlink-
channel-number computation circuit 195 performs
operation as follows:
30 (1) obtaining an uplink immediately
preceding ratio and a downlink
immediately preceding ratio;

(2) retrieving an empirical ratio from



25 transmtted is then transmtted to the base station _as uplink signals
under the control of the transmi ssion control circuit! M#BCH2% passi ng
t hrough the nodulator circuit 173 and the circulator 175. 30 Reception

signals fromthe base station are denodul ated by the denodul ator circuit

178, and, then,

the signal separating circti4-177 separates a reporting

i nformati on conponent as shown in Figs.2A 1 MARCH 2006 -23 and 2B. The
reporting informati on conponent is then supplied to the transnission
control circuit 172 via the repbRei ggPiATicratatdhlacgemeryi dPciteuit 180.
The transm ssion control circuit 472600t 19l s aecess: 5.0 uplink slots
specified by this reporting information. e reception’signals (downlink
signal s) except for the rep63ii ngbtafiorimat itdre passbethr olighptlhenksi ghat s

separating circuit 177 and the decoding.circuit 176 to becone downl i nk
10 Uplink signals r%%éiggﬂgﬁﬁ A w?%?

i nf or mati on.

Yhe® bake 2§F8FRdA Ddss ough

the denodul atpr circuit 192 and ctheecdecedithd Cid€di supB3ikt® hecone uplink
The out put of the denodul ator circuit 192 is branched and fed
into the uplink traffic 15 noni t ®PFAGNEG EiMP ey, tahFBR HFERIATIT Y he anmpunt
of uplink traffic in terns of ap,uplink SlQt,occupgncy,qor the like. The
moni tored anmount of uplink traffic is supplied to the uplink/dowlink-ratio
and upl i nk/ downl i nk- channel {funbepdetipat &nionr c¢eturatip@ . 195 hathel downl i nk

traffic nonitoring circuit 203 é%ﬁ?%{%%ffF%é%%?“érSfr%@%i%@%&“k?&%C“it

i nfornmati on.

202, and
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the empirical ratio memory 196 at
predetermined intervals, and weighted
averages of the empirical ratios and
immediately preceding ratios are
obtained by weighting respective
ratios according to the numbers of
samples, followed by storing the
obtained averages as new empirical
ratios in the empirical ratio memory
196.

The numbers of uplink slots and downlink
slots obtained by the uplink/downlink-ratio and
uplink/downlink-channel-number computation circuit
195 are supplied to the signal multiplexing circuit
201 via the reporting control circuit 198. These
signals input into the signal multiplexing circuit
201 are multiplexed by the signal multiplexing
circuit 201 with the downlink information supplied
from the coding circuit 202. The multiplexed
signals are then transmitted to the mobile station
via the modulator circuit 200 and the circulator 190.

In the first and second embodiments,
updating of empirical ratios is performed by

obtaining weighted averages of empirical ratios and



nmonitors the anount of downlink traffic in the sane nanner as does the
uplink traffic nmonitoring circuit 194. The nonitored BM3&5 96 downl i nk
traffic is 25 supplied to the uplink/downlink-ratio and

upl i nk/ downl i nk- channel - nunber computation circuit 195. The

upl i nk/ downl i nk-ratio and uplink/downl i nk- -¢hannel - nunber conputation
circuit 195 perforns operation as follows: 30 (1) obtaining an uplink
imredi ately preceding ratio and a downlink imediately preceding ratio;
(2) retrieving ahmM@RPILEtElY rRE¢ecfiom ¥alRCH RO06eightihg eﬁﬁﬁp%mvemu 0

menory 196 to OPSE&BS AU 2 {;afcboth(e?’) &@B&Q'Q@ Lhe ﬁ‘é’ébers of uplink

slots and downlink slots accordring to current ra and supplies
t he obt ai ned nunhétsrh@ﬂﬂm&kﬁpOWEiggtadnquﬂa@escuftemaarnﬂuﬂ(ﬁatmpdatlng

irical tios. That i al . d 10 th
mpi 1 cal rat| 0 ABftORYESR e BF Lot BAH, s TRt VAl <P ARG A g Ed

averages of tshe pappeictalvd atd ©808ndccomEdipt €b yr Reeseflbeg of &l 0s are
obt ai ned by meightin% respective 15 ratios according to the nunbers of
sanpl es, foll owed®By-§tSoring the obtained averages as new enpirical ratios

inthe enpirical ratio Menof y tﬂg6first and second embodiments, there

may be a case in which communication quality
required for the uplink and the downlink are not

10 satisfied after allocating channels or time slots to
the uplink and the downlink through various
computation and data processing. In such a case,
the base station may reallocate transmission power
by boosting transmission power of uplinks and

15 downlinks of its own cell or reducing transmission
power of uplinks and downlinks of other cells. This
makes it possible to reduce a bit-error rate and
attain high-speed transfer, thereby satisfying the
required communication quality.

20 Further, there may be a case in which
actual communication quality far exceeds the
communication quality required for the uplink and
the downlink after allocating channels or time slots
to the uplink and the downlink through various

25 computation and data processing. This may present a
risk of squandering system capacity. To prevent an
excessive reduction in available system capacity,
the base station reallocates transmission power by
reducing the transmission power of uplinks and

30 downlinks of its own cell, for example.

In the embodiments described above, the
radio resources of the uplink and the downlink are

not fixed, but are allocated in proportion to the



20 The nunbers of uplink slots and downlink slots obtained by the

upl i nk/ downl i nk-ratio and uplink/downl i nk-channel - nunb&¥ fation
circuit 195 are supplied to the signal multiplexing circuit 201 via the
reporting control circuit 198. These 25 signals input into the signal

mul tiplexing circuit 201 are multipl exed by6the signal multiplexing

circuit 201 with the downlink information supplied fromthe coding circuit
202. The nultiplexed signals are then transnmtted to the nobile station 30
vi a the nodul at oFatiipchiett wEGD aftdet Aetepdcuirdtiork 1902ffig ehd fihrst and
second enbodi nen p NG Lrical ratios ] : obt ai ni ng
wei ght ed averagé%égPagng?HdE%ﬁga??%gkggd fﬁ@ﬁ%ﬁ?%@%§§?5§5r§%b %g%ely
precedi ng rati oschyreeicghtatng rlespeetnveher atdlaslaczwnddihg tHowthe munber s of

sanples. Alternatively, weighted averages of enpirjcal ratios and current

o 05 may. bt obEhF hettohy TS N G 0n et Vet | B8t ABeardl A to i he

nunbers of sanpiggedhiBtlhs fdrsde@ndgseaend erasapats _in!a@riqa/ @ye be a
n

case in which communication quality required for the uplink and the
downl i nk are notrabigaPréficed afiteraafrgéatipdg thannef5§16r 2RdmEls ots to

the uplink and tQStQQ%“BBWﬁﬂ{%@U%Pa¥§EEQUSAd%HHHEﬁ%i?” 2pd r4al@ that

processing. In such a case, ase station may realfocate transm ssion
power by boostingrieangditdsitoimeponed ekhapliitrks: gymndbrowahi mes of its own

cell or reducing ansm ssion ower .0 pliinks and downlinks of other
call's. This kbt TiRBEabre TaaaRceth Rt orofarating ¥ il

10 of allocating radio resources in a stable manner.
Further, the present invention is not
limited to these embodiments, but various variations
and modifications may be made without departing from
the scope of the present invention.

15 The present application is based on
Japanese priority application No. 2000-302636 filed
on October 2, 2000, with the Japanese Patent Office,
the entire contents of which are hereby incorporated
by reference.

20



attain high-speed transfer, thereby satisfying the required conmrunication
guality. 20 Further, there may be a case in which act dMARGHRNI cati on
quality far exceeds the conmmunication quality required for the uplink and
the downlink after allocating channels or time slots to the uplink and the
downl i nk through various 25 conputation and data processing. This may
present a risk of squandering system capacity. To prevent an excessive
reduction in avail able system capacity, the base station reall ocates
transm ssi on power by reducing the trandm ssion power of uplinks and 30
downlinks of its own cell, for exanple. In the enbodi nents descri bed above,
the radio resgyifeps ofrAfgen'Ptd Nk and the downlink are not fixed, but are
all ocated in proporttom to the 1 MARCH 2006 -26 ratio between the actual
uplink traffic and the actual downlink traffic, or in proportion to the
current ratio between the uplink and the downlink that is conputed from an
enpirical ratio and an 5 imedi ately preceding ratio to properly nodify the
rati o between the actual 1uphi mkthodf btcaabdchbengachdndb dewshiakstraffic.
Accordingly, traffic that varies with tinme and exhibits as ggg%%y can be

efficiently actoroRted tAH2ny=Pridti dHaRF £57etdd 206 6 ting radio

resources in assighhe, NEONEFisidkyrdierstdde Jx.esent invention is not
limted to these enbodi nents, but various variations and nodifications may

be made w thout departing, from, the scope of the presept inventjon. 15 The
pr esent appl | Catl on |S bgséa;d.hxxg a Xratll pOeTtweell Trariric u}:[ upiink
and traffic of downlink;
allocating the radio resources to the

uplink and the downlink for the mobile station

according to the obtained ratio; and

dividing time into a plurality of time
periods corresponding to at least one of days of a
week and hours of a day and allocating empirical data
regarding traffic of the uplink and traffic of the
downlink to the respective time periods, wherein
said step of obtaining a ratio obtains the ratio
based on at least the empirical data corresponding to

a present time period.

2. The method as claimed in claim 1,
wherein said step of obtaining a ratio obtains the
ratio by averaging a ratio between traffic of the
uplink and traffic of the downlink over a first
predetermined period with respect to each one of the

time periods.



Japanese priority application No. 2000-302636 filed on Cctober 2, 2000,
with the Japanese Patent Ofice, the entire contents dMARCKEROAr e hereby

i ncorporated by reference. 20 1 MARCH 2006 -27 WHAT IS CLAIMED IS 1. A

met hod of allocating radio resources, in a base station, to the base
station and a nobile station, conprising the steps of: obtaining a ratio
between traffic of uplink and traffic of downlink; allocating the radio
resources to the wuplink and the downlink for the nobile station according
to the obtained ratio; and dividing tim®8nto a plurality of tinme periods
corresponding to at | east one of days of a week and hours of a day and
allocating enpirical data regarding traffic of the uplink and traffic of
the downlink to the respective tinme periods, wherein said step of
obtaining a rati o obtain3. theere¢tiood besedl aomeat ireasttairhel enpirical data
correspondi ngélto a present, tine period. 2. - The nethod as clainmed in claim
1, wherein saif & GIPIBEAS ﬁg‘easggﬂsoogbt ains the ratio by averaging a
ratio between traffic of the wuplink and traffic of the downlink over a
first predetern ned peraoduwrent respeetbetovesac e iof athechg i ne periods. 1

MARCH 2006 _Z%ﬁiiﬁih%n EQ%%f%% %%ak%%ddgangkgknh%Sed on current

traffic; and

obtaining a weighted average of the ratio
based on at least the empirical data corresponding to
the present time period and the current ratio by
weighting the ratios with respective weighting
factors, wherein said step of allocating the radio
resources allocates the radio resources to the uplink

and the downlink according to the weighted average.

4. The method as claimed in claim 1,
further comprising a step of transmitting, to the
mobile station, information about the radio resources
with respect to at least one of the uplink and the

downlink.

5. The method as claimed in claim 1,
further comprising a step of allocating transmission
power according to communication quality required for

the uplink and the downlink.



further conprising the steps of: a current ratio between traffic of the
uplink and traffic of the downlink based on current tAM4AREH2M8d obt ai ni ng
a weighted average of the ratio based on at |east the enpirical data
corresponding to the present tine period and the current ratio by

wei ghting the ratios with respective weighting factors, wherein said step
of allocating the radio resources allocates the radio resources to the
uplink and the downlink according to the weighted average. 4. The nethod as
claimed in claiml1, further conprising a stég9bf transmtting, to the
nobil e station, information about the radio resources wth respect to at

| east one of the uplink and the downlink. 5. The nethod as clained in claim
1, further conprising a step of allocating transm ssion power according to

comuni cation quality requinre r pLj t he. downl i nk. 1 MARCH
2006 -29 6. A base statigﬁ gp%%%%tﬁgggﬁPghnggﬁggﬁ?cgﬁégﬂmﬁth a nobile
station appar atomsnpuntonpss Siigh @ gl attiaoni amiatppatriattusgbt ai ns a rati o
between traffic of uplink and traffic of downlink; and an allocation unit
whi ch al | ocat €S°T#e"1%di o resources to the uplink and the downlink for the
nobil e station according to the obtained ratio wherein tinme is divided into
a plurality of tinme perkrodempotrespondinng wbiah ¢tebsinsna vitdays of a

week and hour Sbggwg'ergaiyfagpldc eonpldﬁlciarllk daaf;[cfjl traffic of downlink; and

an allocation unit which allocates the
radio resources to the uplink and the downlink for the

mobile station according to the obtained ratio

wherein time is divided into a plurality of
time periods corresponding to at least one of days of
a week and hours of a day, and empirical data
regarding traffic of the uplink and traffic of the
downlink are allocated to the respective time periods,
and said computation unit obtains the ratio based on
at least the empirical data corresponding to a present

time period.

7. The base station apparatus as claimed in
claim 6, wherein said computation unit further obtains
the ratio by averaging a ratio between traffic of the
uplink and traffic of the downlink over a first
predetermined period with respect to each one of the

time periods.



regarding traffic of the uplink and traffic of the downlink are allocated
to the respective tinme periods, and said conputation dMARGHRE6oNns the ratio
based on at |least the enpirical data corresponding to a present tine
period. 7. The base station apparatus as clainmed in claim®6, wherein said
conputation unit further obtains the ratio by averaging a ratio between
traffic of the wuplink and traffic of the downlink over a first
predeterm ned period with respect to each one of the tinme periods. 1 MARCH
2006 -30 8. The base station apparatus as claffed in claim®6, wherein said
conputation unit further obtains a current ratio between traffic of the
uplink and traffic of the downlink based on current traffic, and obtains a
wei ghted average of the ratio based on at |east the enpirical data
corresponding to the pregen&hetkneepggigg gnd th gHrrEthiggkg by_wei ghti ng
the ratios with respective meigﬁflng factor sPPan ef8i i~ ®sara al'l ocation
uni t al | ocat esc1diem reidi whdéesur£esd tapmpgdta diin Rk ianddteedowtdaisaccor di ng
to the weighted average. 9. The base station %pparatus‘as claimed in claim

6, further comprf&iTRfia F&pd tRHg' s Shtr AL s ©f Wi HRia%s @S, to the

mobi | e station,-d#f0f N i o ahautihihe Rl &d eIRWLRS WAldFIESReLE to at
| east one of the uplink and the downlink. 10. The base station apparatus as

claimed in plQﬁ¢ﬁ¥nSvﬁmW§ﬁgh§¢ﬁaQﬂdnﬁﬁﬁiQﬁ1ﬁhﬁtr%ﬁﬂQMﬁﬂaﬁﬂ ay @¥sm ssion
power -accor di ng {8 COIUNLSA O GHA' tohr LGRS ¥ the Wlddk,and the

downl i nk. T R
time period and the current ratio by weighting the

ratios with respective weighting factors, and wherein
said allocation unit allocates the radio resources to
the uplink and the downlink according to the weighted

average.

9. The base station apparatus as claimed in
claim 6, further comprising a reporting control unit
which transmits, to the mobile station, information
about the radio resources with respect to at least one

of the uplink and the downlink.

10. The base station apparatus as claimed
in claim 6, wherein the allocation unit allocates
transmission power according to communication quality

required for the uplink and the downlink.



