|  DESCRI PTI ON PACKET COVMUNI CATI ONS SYSTEM PAC . ET COMMUNI CATI ONS

AN

METHOD, BASE STATI ON, MOBI LE STATI ON, CONTROL DEVI CE AND PACKET "a
COVMUNI CATI ONS PROGRAM TECHNI CAL FI ELD Tpe present invention relate,,
to a packet communication:: system a packet conmunications nethod,
a base station, a nobile 10 station, a control device and a packet
communi cations program all of whiclbEsoRIP@zogerform ng packet

comuni cations through a radio |ink establishes between a
transmitting station and a receiving station. 15 BACKGROUND ART In a

conventi onal Pg%cket communi cati ons system upon receipt of a packet
addressed to A hobi PV FRARONS [S4SEEMY, aPRERET af Q)AL BSA TTadiSo ME THOD

resources (po e and the like) up to nmaxinum avail abl e
transni ssi on \3%%% %?‘H{Wﬁ@éb%OeBIsItEatSiTéﬁ,IO%lmch@Tlf@Iar%ﬁﬁft@ @ packer

to the nobile station, For exapp| i %DI\/A S\éstem, upon recei pt
of a packet addressed to a nobiTe Iﬁ%ﬁ%ﬁl aP5s8Yst ati on al | ocat es
code resources up to maxi nrum avail able transm ssion power of the

base station, and transmts the packet to the nobile station. 25 In
t he conventi ohatNpacketrmm@muni cati ons system as descri bed above,

when packets arrive at a base station in a burst way, transm ssion
power of packets iThe heebase:instation 121:8iegntdiantkyr OBt HALES  ons
tenporally. Thus; fluctuation of an interference |level (interference
power) in a FOhF e atasgkel communications method, a base station, amobile
10 station, a control device and a packet communications program,
all of which are for performing packet communications through

a radio link established between a transmitting station and a

receiving station.

15 BACKGROUND ART
In a conventional packet communications system, upon
receipt of a packet addressed to a mobile station, a base station
allocates radio resources (power resources and the like) up to
maximum available transmission power of the base station, and
20 transmits the packet to the mobile station. For example, in
a CDMA system, upon receipt of a packet addressed to a mobile
station, a base station allocates code resources up to maximum
availabletransmissionpowercﬁfthebasestation,andtransmits
the packet to the mobile station.
25 In the conventional packet communications system as
describedabove,whenpacketsarriveateabasestationjj1aburst

way, transmission power of packets in the base station



bel onging to another cell becones large. FIG _ shows a schematic
configuration of a conventional 5 packet communications systemin a
downlink. Inthis drawing, it is assunegd that a base station ES|
controls a cell (area) "A, " and communicates with nobile stations
P131 and MB3 which are located in this cell "A", and a base station
E52 control ssagoeklcafifly andiceommusi eai@scanith arn®bi e staki 09, 1452,
which ,is located 10 in this cell "b". Description wll be given

bel ow whil e ihoeusengnon Yeoept (iortesifttuahicensowart hen rbidrg 18t attk@Ron
1452., In a packet communications system perform ng transm ssion
power controPS{TPEIRY basEw dierarelat defenencéardevel received by a
receiving station in an imediately 35 preceding slot, transm ssion
power of packets of' & tr3HeH £t Ay atG 6ANEATArAeken SIfor domventional

determ neg s 0. have .a target SIR (signal--to-interference power
rati o) whi cnBriRs t%ﬁ”‘rﬁ“éﬁ“&?tlﬁgai%s%e“’ré@ %a‘?‘@’(’ﬁltrﬂ‘a feduiredrsrRnef

t he receivi ng.stat] I, a in the et co ni cati.ons
gt I:‘? a{sosrhmchp thg{ gp}!)§Se sntatlonp%gi F?%Fgg};ss asﬁ: i(ﬁrea)

system 20 perform ng the transm ssion power ¢€on

FIG 2C, based om asmhit &5 €rencenlevel J eceliy t il
station MS2 in a slot: 1 (see FIG 2B) , t?a%ls(rﬁngssg%%nghgdo%? w&elcél are

packet addressetked antttei sebile st akhon M52 Juattibe Baseostabion 1352
determ ned so as to have a target SIP (for exanple, 4 d13) which 25
i s obtained by addi pgrrarTRE tesr @i bh (f oob ekanplaeioh 1) whech ig equbfed
SIR (for,exanple, 3 dBé. However, as shown in FIG 2A, when a large
uantity of SRkt §eakr P8 -at Dasre ipadenstwatlilomeBSliven sbslat @hile
q y p :
t he base station BSI all ocates code resources up to nmaxi mum
. ocusing on reception situations in the mobile station MS2
avai |l abl e ‘
In a packet communications system performing
transmission power control (TPC), based on an interference
level received by a receiving station in an immediately
15 precedingslot,transmissionpowerofpacketsofeatransmitting
station in a next slot is determined so as to have a target SIR
(signal-to-interference power ratio) which is obtained by
adding a TPC margin to a required SIR of the receiving station.
For example, in the packet communications system
20 performing'the'transmissiornpower'control, as shown in FIG. 2C,
based on an interference level received by the mobile station
MS2 in a slot 1 (see FIG. 2B), transmission power of a packet
addressed to the mobile station MS2 in the base station BS2 is
determined so as to have a target SIR (for example, 4 dB) which
25  is obtained by adding a TPC margin (for example, 1 dB) to a
required SIR (for example, 3 dB).

However, as shown in FIG. 2A, when a large quantity of



transm ssion power base soation 8Sl Thus co total transmi ssion power
the base station 8311- in the Sint 5 . , total transm ssion power

of the base station BS1 in the sloe. 2 ? drastically increased. As a
result, as shown in FIG 28. ':eve'.:. the interference level in the
mobi | e station M52 frombase station HSL is rapidly increased Jr,
thi E~ slot 2.pafhertef arejvasat sfiampatse, sEkGiorDysi Nt hesmmbibe station
MB2, an SIR of a received 10 signal fails below the required SIR to
cause packet stedépni BAl dhidanrtes Asddesesbbedahgvep hbheieenvantionle
packet: communi cations system descri bed aboy_e has a drawback in
that, regar d'é$$T6f St he OFPC Maf gilre behe stapiidbr AGEeaseiof, thepdbed to
interference |l evel in the receiving station due to burstlnejss of

' racket s caustggaﬁhﬁrﬁﬁﬁlﬂjefs%"érbé’p?twleénofaw%r}éaﬁ% StarhopaB8s.in the slot

Mor eover, st here, | drawback.in that such packet reception failure
deteri or af)eseia E%?ﬁrﬁrﬁr@g i"6ns * GuAS ey %ﬁ&h@eé?%%sg@téons%]t éfp the slot

capacity. 20 ,Df SCLOSURE T ENTI The present invention was
mage inyconsizdégati on ofagtiﬁetﬁ%%%%/e; 'ciof\\%uer‘mrtegs’ﬁl <, 27 5% A" obj B BB

of the presemtei tventianndol BEOViiIe f-nagket, 99%@8&%@&%9?8@%@?& ke
a packet. 25 comunications method, a base station, a mobile= _
station, a contioh mEvieerantia packebsc@MIRLEatiMNS PrOYE AN, Mhi gh

are capable of inproving satisfaction rate with a system capacity 4
shown in FIG. 2D, in the mobile station MS2 . an SIR of a received
10 signal falls below the required SIR to cause packet reception
failure.

As described above, the conventional packet
communications system described above has a drawback in that,
regardless of the TPC margin, the rapid increase of the

15 interference level in the receiving station due to burstiness
of packets causes the packet reception failure in many cases.
Moreover, there is a drawback in that such packet reception
failure deteriorates a communications quality and decreases a
system capacity.

20
DISCLOSURE OF THE INVENTION

The present invention was made in consideration of the
above circumstances. It is an object of the present invention
to provide a packet communications system, a packet

25 communications method, a base station, a mobile station, a

control device and a packet communications program, which are

capable of improving satisfaction rate with a system capacity



and a quality of service (QS) by dynamcally limting transm ssion
power of packets in a transmtting station and keeping an increase
of an interference level in a receiving 4stati on bel ongi ng to anot her
cell within a TPC. margin. 5 In order to achi eve the foregoing
object, a first aspect of the present invention is summari zed as a
packet commniicai i ans1syst em Whkehiper f@ors packelncQMRMN ¢ati;nRs;
through to radio |ink established between a transmtting station an
a receiving stansohssThe packetofCgmmutriceat hoast sysdeM il d Rekudes ang
transm ssi on power setter configured to set transm ssion power of
packets in akRERiNgtep perivtie B wse ioterframsm skiwon power refeiving
packets in a preceding step period and an interference |evel of the
receiving st EEF‘Bh?n MBT EOVETT thfe SFiot§eraspett vothither fifesentrgin .
inventiongis 15 stTari zed as . a ﬁacket comuni cati ons syst em whi ch

per f or ns 5packet conm%ﬁfefa?? & FHFotlgh T FEAIBILITIE Est ablfittedspect
Cormuni cat ot <ict oh Eher e Sfu Rt & ng HBARIZFE 2hangi ngecket

comuni cations syste udes: step se

transm ssi oncopewe! 5010 t eriods il redeterm ned, .

| ength when 20 one or aﬁﬁ%ﬁ%@ vggloglac etsrgllrsep{%rcgﬁgm%toﬁganllﬁa%%ns
radi o |'ink; tandudit ansadissi ofk peweb1kkAblivagweeanstEofsSetdiMPstation
transm ssion power in a next step period by use of transm ssion
power in a précedragestepy petaobrand TR imtearferengant exel of Or s{deem
nmobi | e ation. 25 F second aspect of the present invention is
sunmar i szd BRIkt EotmTnt THtdronBoWet . iSetd@rf oropeidworad ngo  set
packet cor‘rmfmi cations thr ough a radio |link established between a

transmitting statl on didP8"FecEl VPR§eSEatt Gnhethe tgackeriod, by use of

transmission power of packets in a preceding step period and
an interference level of the receiving station.
Moreover, the first aspect of the present invention is
15  summarized as a packet communications system which performs
packet communications through a radio link established between
a base station and a mobile station. The packet communications
system includes: step setting means for changing transmission
power for each of step periods of a predetermined length when
20 oneora plurality of packets are transmitted in the radio link;
and transmission power limiting means for setting transmission
power in a next step period by use of transmission power in a
preceding step period and an interference level for the mobile
station.
25 A second aspect of the present invention is summarized
as a packet communications method for performing packet

communications through a radio link established between a



comuni cations nethod includes setting transm ssion power of packets
in a next step period by use of transm ssion power of packets in a
preceding step period and an interference level 5 of the receiving
station. Moreover, the second aspect of The present invention is
summari zed as a packet conmunications nethod for performng packet.

conmmuni cat i onsahbBRougin@ Eagdioohi Bkaest ahld-shed between, a base
station and a nobile station, The packet égnnun?cationsnio ngghSSCket

includes: a spepufiyaofowhanrging thansdissdon PEWerafiohi s £a6h Rfycst 8P
periods of a predeterm ned | ength when one or a plurality of packets
are transm t Ppedkehsthe ar adko $iak peariddabystep (2 refisget$id power of
transm ssion power in a next step period by use of transm ssion
power in a pPeEéeHfniBsteeprperrsdanterareli®d andr fer ence: fevelcef dpvel
the nobilge st?tign. A third aspect of the present invention is
sunmari zed a8' A'DakE StEt 1% WHitER - per f or ms packet communi cati ons
through a radio |jnk estabkhshed bet ween the_base station and a

mobi l e station. The basé ‘station iHcPGdes a®t rafsh 88Fbh Poimertion is
Bet t 20 i t 1.SS1 9nN. r_ of ckets in a_next
etter COQ{u'mngfge& Oassecl parc@(%.%mcﬁmngglgg rons m%)ce}lode tsorI Ipsggai:x)ﬁbng

step period by use of transm ssion power of packets 1Thap

step period padken conhehl ek enses lkevel,gffa the: Aobidiecst ati Ohed petween
Moreover, the third aspect of the present invention is summarized as

a base st at i @mawli cheipenf enas packes sta23oe0MIHY gatk &% ohRLAYER: 8ons
radio |link established between the base station and a nobile station.
The base'kt af¢ehrd Aelchddss: sseppset)t pigcheansnd orachangs hegn power for
transm ssion power_ for each of 6 step periods OF a predeterm ned

Iengt h when %%‘eh d)rf gt&pupgrli?9s of a predetermined length when one or a

plurality of packets are transmitted in the radio link; and a
step (2) of setting transmission power in a next step period
by use of transmission power in a preceding step period and an

15 interference level for the mobile station.
A third aspect of the present invention is summarized as
a base station which performs packet communications through a
radio link established between the base station and a mobile
station. The base station includes a transmission power setter
20 configured to set transmission power of packets in a next step
period by use of transmission power of packets in a preceding
step period and an interference level of the mobile station.
Moreover, the third aspect of the present invention is
summarized as a base station which performs packet
25 communications through a radio link established between the
base station and a mobile station. The base station includes:

step setting means for changing transmission power for each of



of packets are transmitted in the radio link; and transm ssion power
limting neans for setting transm ssion power in a next step period
by use of transm ssion power in a preceding step 5 period and an
interference level for the nobile statioh. A fourth aspect of the
present invention is sumrarized as a nobile station which perforns

packet comuniceat hORsoad brosgh & dadi@nkiink estahhished, g?tﬁgs%_rtagﬁty

mobil e station and a base station. The nobil®e station I ncl

interferenceoilpdevels averagenmal e Obhaimer 60811 gur-ednt a- QB3R 3R,
average value of interference |levels received by the base station in
a precedi ng Pxed penioidhd heanghf@an snnouacenensei sdignabolileomnn theext
base station; and a transm ssion power setter- configured to set
transm ssi onSpERePeHIOPpdtkerss PA trangrekisistrepoperi od dHyprkbasecoktep
transm ss% on_power of packets in a preceding step period and the
average of i ACErPErehtel? eVEtS fasie6veryet heot otrt MasiPects tofcithe

present invention Asf SuEh ri zeg ag nmobi | e station which perforns
packet communi cat’i ons thr 6684 Padiy” I c8st aBY PRAk bist wesRarRaed

20 nobi |l e statian . aba i Th bile station includes: .
interfer encegltse\%el 0 t%n?ﬁ%é%%gngﬂ%%}rl %l%trrrgloﬁfnﬁgp&ﬁkg\g/ercé)ﬁgunllgeﬁlloﬁis

i nterferencetnesehyedryid henRase: Shatd@l b Ay LNIBAALEl Yiation ang
preceding fixed period of time in order to change transm ssion power

at the base stladontkitdenf orrreaehnef eséep: 25 periedssofa@ interference
predeterm ned | ength when one or a plurality of packets are
transnitt®d itavehevagias viedke thea aver age flieveled beidsigtabt annederage
t hrough an announcenent signal fromthe base 7
value of interference levels received by the base station in
a preceding fixed period through an announcement signal from
the base station; and a transmission power setter configured
to set transmission power of packets in a next step period by
15  use of transmission power of packets in a preceding step period
and the average of interference levels.

Moreover, the fourth aspect of the present invention is
summarized as a mobile station which performs packet
communications through a radio link established between the

20 mobile station and abase station. Themobile station includes:
interference level obtaining means for obtaining an average
level of interference received by the base station in an
immediately preceding fixed period of time in order to change
transmission power at the base station side for each of step

25 periods of a predetermined length when one or a plurality of

packets are transmitted in the radio link, the average level

being obtained through an announcement signal from the base



station; and transm ssion power |imting neans for setting

transm ssion power in a next step period by use of transm ssion

power in a preceding step period and the_obtained interference
leve,L, 5 Af i f U: aspect. of the pregent invention is sumari zed
as a. control device which controls packet comunicati ons perforned
through a raditathibnk gshabkibabgdsbetvesn,a tiansm iding statjon .and,
a receiving station. The control device includes a  transm ssion

power se-t:teraeenfisguoeddi@rset o hapsmtes par pover 10 of packetis i,
a next step period by use of transm ssion power of packets in a
precedi ng st epvperimd andcaningtserberencel Levethe obthhecnee @irnfeRgnce
station. Moreover, the fifth aspect of the present invention is,
sumari zed as®¥céontrol device which controls each base station 15
whi ch perfornms packet, communi cations through a radio |ink established
bet ween the base stdtiidh andcat mdbihe tergioninTaet igoritr otmtevicel as
i ncl udes: step, sett ilné; means. for changi{ljg% transm ssi on power for

each of step periods Of a pfetet EPRCA AEHGEH SRR 16RE 18RS Her formed
| it f : i A t.h di,o_link; d .
prurality o tH@SKSBScL ale dnapgmdd qlls%e% atiedr2g! Q%HISISQ‘EBR%B%%P’CMH

transmi ssion power |imting nmeans for setting trans

a next step pehi d bycaseiQf sLEANSA SSik@R power.din é’expir@eceﬂin?%uéésepa
n the

period and an interference level fox the nobile station, |

fifth aspect toénthes presebveirmerid08onfighsed 25 prekerabhesd Nat pdwer
transm ssi on power storage configured to store the transm ssion
pover of Ihackét®a¢lettshd npr erexdi rgest epriperhodiscand ardraAnSHissi power

power limt value calculator configured to calculate a. to ,:asm:i
s.Lcn power 95|gfé:k:e1t§11n {@hereceding step period and an interference level

of the receiving station.
Moreover, the fifth aspect of the present invention is
summarized as a control device which controls each base station
15  which performs packet communications through a radio 1link
established between the base station and a mobile station. The
control device includes: step setting means for changing
transmission power for each of step periods of a predetermined
length when one or a plurality of packets are transmitted in
20 the radio link; and transmission power limiting means for
setting transmission power in a next step period by use of
transmission power in a preceding step period and an
interference level for the mobile station.
In the fifth aspect of the present invention, it is
25 preferable that a transmission power storage configured to
store the transmission power of packets in the preceding step

period, and a transmission power 1limit value calculator



next step period _!lv by use of the t-.. ...n..i:Cd].,_is10Yi power
of _ ..... e, .0_. _n the, transm ssion power storage are further
included, and t h e transnission power getter is configured set the
S transmi ssion power of packets in the néxt step period to he smaller
than or equal to the transm ssion power limt value, Mreover, in

the fifth asl%%%tfigbr%@eco_oc%@@ié é %V{'"Pg -%ssiiota | gw@% %fi%ﬁ%bx;aelul~i1t1 hc%te
y O

a quality of service nonitor configure to nmonitor a qualit

service in thextadioplpakids funtherr 40 inclided,sand bher of packet
transm ssion power setter is configured set the transm ssion p(?wer 0
packets in tistiorrexin tsteprfredmniiod idnopexeeedotriget £ NINHEHEON ROWRId
liim _ value within maxi num available transm ss .c.n power the
transmi tti ngastattihen twheamitheoguabicy oftiser ViCecdrst igymmlddertot han mhe
egnal t:._a predeterm ned value, Mreover, in the fifth aspect of
the presefit ITH¢8ANTBALON|ROTST prifrercdisite tthaththeekt ansai ssiwmpawebe
setter is configur eghto set the transm ssion power of the rackets in
the next st 8P2P&Ffotlih el dante Wit H &P SHES Per BATRT | Bvelt oR 126 -

the transmtting s i.on when_the transm ssion_power of packets .in
t he preceding step&%%gf?%ear'i éLnoF%%frlef{)@e?,SpFﬁlct% i%f PReaSpect™V6r R -

present inventi 991préﬂerja%lgr€f1§£a§lq%atl§% 5Pesetrrvqr&%n}n§§i99 pc?a\é\q%{iﬁutrﬁg

setter is configured to set the transm %smn power of packe
next 25 steptpenbdebasednenial avesage: value ok aterference 'f%‘f‘%lgér

received b the transmtting station in a preceding fixed period.

10 included, and the transmission power setter is configured to
set the transmission power of packets in the next step period
to exceed the transmission power limit value within maximum
available transmission power of the transmitting station when
the quality of service is smaller than or equal to a

15 predetermined value.

Moreover, in the fifth aspect of the present invention,
it 1is preferable that the transmission power setter is
configured to set the transmission power of the packets in the
next step period in accordance with an interference level of

20 thetransmittingstationwhenthetransmissionpowerof;mckets
in the preceding step period is 0.

Moreover, in the fifth aspect of the present invention,
it is preferable that the transmission power setter is
configured to set the transmission power of packets in the next

25 step period based on an average value of interference levels
received by the transmitting station in a preceding fixed

period.



oreover, in the h aspect of t.h+=.e present in~Jent:ion, it is
preferable that the transm ssion power setter is configured to set
the transm ssion power of packets in the next step period i .
accordance with an average val ue of tran$ni ssi on power of packets in
a preceding fixed period when the transmn ssion power of packets in
the preceding StepMB%EbQQrt%mlQmeWPE?QNQ£nka.B?etﬁéﬂﬁﬂw%EQefﬁvéﬁt§J¥%
present invention, it is preferable that the transm ssion power
limting means:t 1s0 gmo2udses: tKaNSHLSSI Ok ROV 1340 dg6- meapsLor | ¢
storing transm ssion :ower in each of the step periods; and l'imt
val ue cal culatrifoyureanso ser Ciad cthathngs ot HANSH S£ Packels POVRhHe next
limt value in the next step period by use of the transm ssion power
stored in the tPanshi editon: powetarsteor age ameans;agndal he ok5transmission
transm ssi.on power linmting means sets transm ssion power in the
next stop pefi¥ETt o°be FHTEFISr than oPr‘éﬁ%Féinq Ofthfféd anm ssitlelm the
ower limt value. .Mreover, in the fifth aspect of the present =
!Onventi on, it S prerarapt e Rt p‘?‘éﬁ%%%t“hﬁigﬁi PYCEND LR Peakrd is
for 20 nonitpring Qo s for the radio link is further included, and
the transm ssion power linting neans has a function of setting the
transm ssion pomengfe@@@gpg§kggeegggggagpgggnggléﬁg83ﬁggwgﬁﬁ“j|giﬁn
in the sear period within maxi mrumtransm ssion power en the I's
smal | er thaniar iequakfeeaill recet erd &Q@n‘éﬁl'iﬁ@ioa5pM?é§01/§Hiti'rﬁ1tgg%ns

fifth aspect of the present invention, it is preferable that
t ransni ssPon ipewereki m tisngmearisnsebswet r ansmSsi Onepaver fén thHering
next step period in accordance with 10 . o
transmission power in each of the step periods; and limit value
calculation means for calculating a transmission power limit
value in the next step period by use of the transmission power
stored in the transmission power storage means, and the
15  transmission power limiting means sets transmission power in
the next step period to be smaller than or equal to the
transmission power limit value.
Moreover, in the fifth aspect of the present invention,
it is preferable that‘request quality monitoring means for
20 monitoring QoS for the radio link is further included, and the
transmission power limiting means has a function of setting the
transmission power of packets to exceed a transmission power
limit in the step period within maximum traﬁsmission power when
the QoS is smaller than or equal to a predetermined value.
25 Moreover, in the fifth aspect of the present invention,

itispreferablethatthetransmissionpowerlimitingn@anssets

transmission power in the next step period in accordance with



an interference level at the base stat:icn side when transm -ss on
power in the step period is Mreover., the Fifth aspect O pre=en.

invention, 1is preferable that interfer er&ce | evel announcenent neans

for f informng thenobile station of an average |level of sr.-ter e

rence ceived by the base station in an imedi ately preceding fixed

period of tinm _U§€epfe@hc%rieﬁe]lnaglth%eoésesgggﬂoﬁ Qi bR MOPILE i s sion
station fromthe base station is further included, and the trans

m ss ion po, poved ihi khei BgepBaRS; frasia cbunt *. . _lon setting the 10
transm ssi on power based on announcenment. from ',hemert erence.

| evel announcenent Mmeanser Mireaverfifih theeticféh @aspeetsofit titention,
present invention, it is p:r__fe:n :ble that the transm ssion power
limting neans &erselerahsaitdsitom tpowerr encki e tdiea mextn St tpae b o€ dio r
in accordar.c.e with 15 average transmi ssion power of the base
station béf or&RFiREd Pt ot oFati e ofena teamshi e8¢ br fpiovierr fierenke
ste eriod is 1. A sixth aspect of the present invention is .
sumF;alroi zed ad ®§LEEEKeL © Sﬁﬁl‘% CALi*oRE Wt 65r HI i e lpePFof psl padkeed

d as | di o 1ink bl i shed het .
20 conmmuni cat)Qng t DE Qtulg&agyr gdLo, | Iags?ggﬁg%%?é%fgt 6#%6}2\@%10 :_t}k}%\ﬂ}é:’béle

transmtting station an receiving st e pr
computer to exeeube PLOGessing.of seliifg L ansm,ssl %pc&\%ggﬁgf 9%ha the

packets in a next step period by use of transm ssion
packets in atpreerdsngospepeperigd andnaind nherf eepeeon 25 Levelnphne

the receiving station. Mreover, the sixth aspect of the present
i nventi oA%i s treuamas$ zed pagea jpaokebnconmmuniceathons @ 0§E amtshirehence
perforns 11 level announcement means.

Moreover, in the fifth aspect of the present invention,
it is preferable that the transmission power limiting means sets
transmission power in the next step period in accordance with

15 average transmission power of the base station before a fixed
period of time when transmission power in the step period is
0.

A sixth aspect of the present invention is summarized as

& packet communications program which performs packet
20 communications through a radio link established between a

transmitting station and a receiving station. The program

allows a computer to execute processing of setting transmission

power of packets in a next step period by use of transmission

power of packets in a preceding step period and an interference
25  level of the receiving station.

Moreover, the sixth aspect of the present invention is

summarized as a packet communications program which performs



packet cowsnuni cations througha radio |ink established between a
base station and a nobile station, The packet comunic ations
program al | ows a conmputer to execute processing which inccludes: a
step (1) of changing transm ssion power ¥or each of step 5 periods of
a predeterm ned | ength when one or a plurality of packets are

transmtted -bgcﬁ(gg dcﬁt%u%ilcianiongrgqrao@heQ r}(?%l)iooiir%légtstcéggished beﬁgﬁgp

transm ssion power I n a next step period by use of transm 'ssion

in a precedi agsdep+perbRE g @R i1k €sf €L ence,d g}é%b(e_fc%n&nk&%i@takéﬁs
station. I D A seventh aspect of the present invention is sumarize

as a control pdeviee athiceR £ebBihpotsr packetccNPUNEEH iNshi Perhereds .
through a radio link established between a transmtting station and
a receiving statepn.(l1Thefcohtnoing deviceni nclandedwarr ESQUEEEh of step
al locator_configured to allocate a 15 radio resource in a next step
period by® usBesfotetal T ecepritonnipedetenitipaticet sneromd pgurality of
transmtting station in a preceding, step period and the quantity of
packets accuRBF&EEY 31 tHE ST ARSH {01 Hee statliconinAn gt If taspeel of
t he present ig¥gnti on_is summarized 20 as a base station whjch

performs packet cofmuni cdt1'ons 't i8lgh “"a & A" Ik BStaBfi Shetse of
between the basg.siel -'(%Ipn Ahd . a mpbile p%cfetéiigﬁ%i O%’gggb?eerais;[dgt ion

i ncludes a resource allocator configure r

resource in anfextesd e pariad roby tusenghit ot & o #:£5EPti on power of
packets fromthe nobile 25 station in a preceding step period and the

quant i t ylof packets seaeatihubaped: iof the pohidrer shathenon ANsdbRarized
aspect of the present invention is summari zed as 12

as a control device which controls packet communications

performed through a radio 1link established between a

transmitting station and a receiving station. The control

device includes a resource allocator configured to allocate a

15 radio resource in a next step period by use of total reception

power of packets from the transmitting station in a preceding

step period and the quantity of packets accumulated in the

transmitting station.

An eighth aspect of the present invention is summarized

20  as a base station which performs packet communications through

a radio link established between the base station and a mobile

station. The base station includes a resource allocator

configured to allocate a radio resource in a next step period

by use of total reception power of packets from the mobile

26 station in a preceding step period and the quantity of packets

accumulated in the mobile station.

A ninth aspect of the present invention is summarized as



packet: communi cations program whi ch performs packet conmmunications
through a radio link established between a transm otAng station and
a receiving station, The program all ows conput er execute .
processing of allocating a radio resour in a next step p eriod wy
use of to - ~al reception power packets fromthe transmtting
station. in a preeedil NgosheR: cPEdUC N6 quanthty,Pag

accunul ated i nptpﬁe tragsn’i tting stati ?rqlrg)gtlo BRI EF DES%RI P% &Cﬁgt
DRAW NGS Fl Gedmrius iaasehesatheodiRgeamashew ing xan Qe vis@WaObcdween a
conventional packet communications system FIG Ais a graph show ng
total transnitssiremipower efatachasedstatitoniBShgfotaeneh peamicod@fgram
time (slot) in a dowmmlink 15 in the conventional packet

comuni cat i orfs 19y$t entoTHIGE 2B $x & wraphoshewing @h dlibertenenceadio
| evel of mobi l e station M32 for each period O t. .nme (slot) in

t he down- ?i nK €SPH ChRet 't nlBhE i Trfdl PpacRetPx oifunt cettisdnsesyst e PRWET

2Cis agra how ng transm ssion power.of a packet 20 addressed to
t he robi Ige g{%éftsf)g\é\q(ﬁ/gﬁ j:::rom haesécrngTiLBﬁl%f? CTealh? pt§ o 619 tithe

n a I

slot) in th liing iLn_th vent ign cket co nicati.ons
gystean FIG %Zegqu aérgé a&ﬁesh 1\J/vlgl%EL §%Ra%?cgg$seceaﬁc\?élmggialéﬁ | fnpthe

the nobile statheniVeZn§osteacdh period of time (slot) inthe 25
downlink in the conventional packet communications system FIG 3 is

an expl anatory di agram show ng an overview of a packet
comuni cati on; system according to a first enbodi nent M He preseno
i nventi of? BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram showing an overview of a
conventional packet communications system.

FIG. 2A is a graph showing total transmission power of
a base station BS1 for each period of time (slot) in a downlink

15 in the conventional packet communications system.

FIG. 2B is a graph showing an interference level of a
mobile station MS2 for each period of time (slot) in the downlink
in the conventional packet communications system.

FIG. 2C is a graph showing transmission power of a packet

20  addressed to the mobile station MS2 in a base station BS2 for
each period of time (slot) in the downlink in the conventional
packet communications system.

FIG. 2D is a graph showing an SIR of a received signal
in the mobile station MS2 for each period of time (slot) in the

25 downlink in the conventional packet communications system.

FIG. 3 is an explanatory diagram showing an overview of

a packet communications system according to a first embodiment



1 10. 4 is -in explanatory diagramshow ng ~.-oi of anventi on,
iF FIG 5A is a graph showing total transm ssion power of a base
station BSI for. each period of tine (slgt) in a dowmmlink in the
packet conmuni cations system accordi ng tY the first enbodi ment  of
the present invention, FIG 5B is a graph showing an interference

level of a 10 nphi b@egggy opyMo2 §.or each period of tine (slot) in
the downlink 1in the packet comrunications systemaccording to the

first enbodi ment efct he ipresestyi Vet 0n: aFHGa stw1nbsa§-&Wé¥UHew of
show ng transm ssion power of a packet addressed to the nobil

station MI2 isnbasbase tsbatdomitdiS2s forchelbi eachrpeniodnofoft ine p(r%ls@h}:
in the downlink in the packet comruni cations syst em accor ding to the
first enbodi deftenOiothEli  present invention. FIG “;t) is a graph
showi ng ap SIR of a received signal An the nobile station M2 for
each peridd of tinmlfsiot:19 4 ﬁrﬁﬁé s Ip@ ‘dewHoitak tﬁaﬂﬁél?)‘am@etpower of

communi cati ons S%st%m accor dJr the first_ enbodinment of th

present inveftid RO ¥ é ?/?%}i}vp§ﬁc}\?ﬁjn‘bf z}lg‘teaf%l%tf tha‘_ﬁgi‘hWPtlFﬁb
packets whilig exgeedicnd 8 LLANSIESS! O, POYRTe LIt val ug ipthe, o

packet comruni cations system accordi ng e 15t

the 25 presenbounventi op, tid GrHBtS 13,9haph, Showi ng tot al
transmi ssion power of a base station Bsi for each period of tine

(slot) in a downlinkc14sethe packeth caBWLALCaLi ONSe SHSILML AGNdoF0,
the fIrSEO mobile station MS2 for each period of time (slot) in the downlink
in the packet communications system according to the first
embodiment of the present invention.

FIG. 5C is a graph showing transmission power of a packet
addressed to the mobile station MS2 in a base station BS2 for
15 each period of time (slot) in the downlink in the packet

communications system according to the first embodiment of the
present invention.

FIG. 5D is a graph showing an SIR of a received signal
in the mobile station MS2 for each period of time (slot) in the

20 downlink in the packet communications system according to the
first embodiment of the present invention.

FIG. 6A is a view showing a state of transmitting packets
while exceeding a transmission power limit value in the packet
communications system according to the first embodiment of the

25 present invention.

FIG. 6B is a graph showing total transmission power of

a base station BS1 for each period of time (slot) in a downlink



enbodi ment of the present invention. FIG 7 is r block diagram

howi ng an internal- configuration of the base station according to
the first enbodinent of the present. invention. FIG 8 is a

fl omchart showi ng operations of the pack1e4 comuni cati ons system
according to the first: enbodinent. o f' the resent invention, _1;.

i?is an eXpLﬁP@ﬁggy Hiagr ﬁﬂ%ﬁ@c@QiBXgrg-g%% 0 a-ba 5§t tqQ the first
S the'p

COﬂTTLInI cations syst em accorading tz a secon I men

es.; [nt: i nWpodinden®norFk&Ge é9e5§n€”hﬁ9gﬂéﬂﬁqory d|agra”15h0“ﬂn9
over/iew of a nobile station accordi ng to the second enbodi nent of

.he present: inventiony 1bsFl& Hidck 16i213@PRNSROMENGat Ot Blternal
transm ssion power of a nobile static-n MSS for each period of tine
(slot) in an apifiigkeraitponhe fpaickket bepemunacadh onscsysti e accandi ng he
.. _.7Gnd _ enbodi nent: of the present invention. FIG 11l is a graph
showi ng an i dIemenceof elbf bfesen0ibase istati on ES: for each
period o . tine (slot) in the uplink 1in the packet conmunications
syst em according t 6Fnhe® sjeiﬁn(floé’ﬁﬁ‘éﬂFn%}fﬁ?Wngt‘?féfrﬁ‘rté@éﬁtOfn’v%tﬁa(ﬂ’fﬁet

G 1i1cC h h t of .a acket addr essed
ﬂ) t he balsz :ctog‘}"i oﬁc8§§?\ém i aysga%‘slt"nggélf‘gﬁ‘ggol\ﬂle ff&rrs PSP pdr P odhe

of time (slot).dsrnptthenyphink,the packet comu 37i cations system
according to the second em,od. nent: the p esent invention. 15

FIG. 9 is an explanatory diagram showing an overview of

10 a packet communications system according to a second embodiment
of the present invention.

FIG. 10 is an explanatory diagram showing an overview of
a mobile station according to the second embodiment of the
present invention.

15 FIG. 11A is a graph showing total transmission power of
a mobile station MS3 for each period of time (slot) in an uplink
in the packet communications system according to the second
embodiment of the present invention.

FIG. 11B is a graph showing an interference level of a

20  base station BS1 for each period of time (slot) in the uplink
in the packet communications system according to the second
embodiment of the present invention.

FIG. 11C is a graph showing transmission power of a packet
addressed to the base station BS1 in a mobile station MS1 for

25 each period of time (slot) in the uplink in the packet
communications system according to the second embodiment of the

present invention.



F.1.G |I1f) is a graph showing an SIR of a received signal in the
nobil e station M5 .7. for each peri-)d o tine (slot} in the wuplink
in the packed= comruni cati ons system according to the second.

enbodi ment the present invention. 5 FI G1%7.7. Eis a graph show ng an
interference |l evel >t base station 252 for each period of tine

(slot) in the uplipk. ing gg Qa(gg%éh sqlrgmw cgy% osfy?g@i%ﬁ?% di. ;n

to the second enbodlnent esent ventlon

graph show iingind rRMINISSEOR: Howen of . %a%cg@ho&%fagﬂﬁ@%%ts Mﬁe
base station 231 in a nobile. station NNS2 for each period

(slot) in th@pﬂ@hknknlﬂhéh@a@ﬁ@ﬁ&kmmﬁﬁﬁﬁh&h@ﬁ%'99§t§MS$@ﬁBﬁHHH§W$Othe
to. the second enbodi nent of the present invention. FIG 11Gis a
graph show ngeann8| Rubbdameecei Vechesipgralentldnizanthenunbi | e station
MB2 for each period of time (slot) in the wuplink in the packet
communi caPi ons syst&m acldoridi agoterhhehowernrd éntedifreatcoflddr of a

present invention. FIG 12 is a bl ock diagram show ng an i nternal
confi gurati oR26f FhethobilSe $Pat P K6 A§ e Hel9édohd tipp uplink

enbodi nment of, th pres %lnventlo FIG 13 is a cu cdlag%%
showi ng a comput §F P%%]g% Iceom?%rbjocr 1190 S8 g GRr BESPHTHY a-padiersecond
conmuni cat i ogﬁbgaggg o ACLHL ddlqg; Lnl qngllggrtgognbodl ment of the

present invention. 14 is e use or determning a
transmssion 25 p@y\@r 1himid a\@a% §ow NEXLa8E8Ps PESH pdwk D Jehe packfet

packet'. comruni cations system according to the first enbodi nent o

the predent addventedn;o the base station BS1 in a mobile station MS2 for
each period of time (slot) in the uplink in the packet
communications system according to the second embodiment of the
present invention.

FIG. 11G is a graph showing an SIR of a received signal

15 in the mobile station MS2 for each period of time (slot) in the
uplink in the packet communications system according to the
second embodiment of the present invention.

FIG. 12 1is a block diagram showing an internal
configuration of the mobile station according to the second

20 embodiment of the present invention.

FIG. 13 is a cubic diagram showing a computer-readable
recording medium recording a packet communications program
according to a third embodiment of the present invention.

FIG. 14 is a table used for determining a transmission

25  power limit value in a next step period in the packet

communications system according to the first embodiment of the

present invention.



FIG 7.5 is atab_.e used for cie=t.erzn.': _ning a transm ssion power
limt. .alue in a next step period in the packet, conmunications
systemace orciru to the ~ second ..ip;>0:f::.F~.er.-. of the

present invention, 5 FIG 16 is a fl owchi¥r t  showi n;, operations t'
t.:a. packet comunications system according in the second

e”bodi ment _Of the FP@eSﬁp_tié- %V%Qtahgn Sg(h %of‘"d?et%%m@n?lu@cg tdiaa rm[airgsion
showi ng an internal configuration of a base station according the

third 10 enbegicrentioft t he1pEesent 1i Bt i Ofep FLG- 148 135 achl oGk ot

di agram showi ng an internal configuration of a nobile station

accordi ng t o coheuhhiedioeabeditarnic@frdihe f €sendedomviestiv @Nmen@ 0 A3he

is a sequence di agram show ng operations of a 15 packet

MM un. _ica.: icarsesysteneactording to the third d e: i1L

C:l.iitE?nl:. of the oresenu inve .S]i:.:t.:"”]. BEST MODES FOR i;

VNG OF-1T > | NVENFF@ON 6 iFi # stl meoditnehpwing (roverniioaw of tPeclerket

Commruni cati ons sxst em and Packet Communi cations nethod According to

Thi s Enbodi mERTTURBEE bt PaY SHESENiFGOSAIRE FO EBG@%ﬁd@Wwﬁng of the
acket conmmunqi Lons_system and a packet conmunications netho

gccor di ng togggg%Pgt %é‘r’w%%%}oﬁle‘nt. off.” the preset invention. FIG 25

3 is an explanatoryryi ewshow ng a@lcﬂé’}?wdr%‘gg% tQﬁo%‘&%et%n internal

communi cat | ons syst em accor di ng to this e I nent, t that, the

packet commuBbn€aguid©iods o3YSt eMadeCos@i#ihbn according to the third
10 embodiment of the present invention.

FIG. 18 1is a block diagram showing an internal
configuration of a mobile station according to the third
embodiment of the present invention.

FIG. 19 is a sequence diagram showing operations of a

15  packet communications system according to the third embodiment

of the present invention.

BEST MODES FOR CARRYING OUT THE INVENTION
[First Embodiment]
20 (Overview of Packet Communications system and Packet
Communications method According to This Embodiment)
Detailed description will be given below of a packet
communications system and a packet communications method
according to a first embodiment of the present invention. FIG.
25 3 is an explanatory view showing an overview of the packet
communications system according to this embodiment.

Note that, in the packet communications system according



17 this ,nb oc rent, a base station (transmtting station, Bw
controls transm ssion power of packets :r' --essec , to o lam a
station Receiving station) T SL in a {!UFl IN{ QG| Le tom. i. |::]
toward the nobile snation M S2 fromme Bdse station BS2). S As shown
..l ""1G 3 in the cachet cor iunicat c:: ay=..enm according this
embodi ment, ot 58 e?n&)%éi'ix_%gg%a %%réter sgjcé{{]gn \(i%rfa%{s%litﬁégggﬁf}a %R%%Z‘g§2

station B S2 controlTin el 77 , c Jac t

e disposed. zoRerdd _rrdl@d 110 Eé%ef@f‘%f%@% Q&Sre9§£$gced %efnpgile

cell. "A" and the nob_.  station M52 is | ocated In _

"B'. FIG 4 shewsod scbesmlicy conftiom)Natdoon (C.a dhehase st atk-ens; on
PS1 and i52 to this _nbodinent. In ~ the case whF9re a | arge
quantity M pao@i€e, the nobileY=ltatYok3Mat. rthe basesiatitonribds psbhe
base station HSt. determnes a "ransms_on. .,:e_limt value in a
next. slot when trinsiownt inl5lpackets flromacaetr amsmisssian dusf festem
viathe :" . CvdL'Ii.i f--. i C3;,.; i1IWir.. channel).

Speci fi cal | y2CEhedbad e SttatisoAmP3BIneHet ey pREReS tE heon thSnseinsspohing
power limt val ugai n_accor d%rgce with transm ssion power and a | SO

margin in a Pr8teding stOY 9 sPaSe pflgerictd or @predetePnfnedllf "B
o o BT e pnergasan g0 sl genesetEl
MS3 are located in the cell “A” and the mobile station MS2 is
10 located in the cell “B”. FIG. 4 shows a schematic configuration
of the base stations BS1 and BS2 according to this embodiment.
In the case where a large quantity of packets arrive at
the base station BS1, the base station BS1 determines a
transmission power limit value in a next slot when transmitting
15 packets from a transmission buffer via the downlink (downward
channel). Specifically, the base station BS1l determines the
transmission power limit value in accordance with transmission
power and a TPC margin in a preceding slot (a step period of
a predetermined length) so as not to significantly increase an
20 interference level in the mobile station MS2 belonging to the
other cell ™“B”".

To be more specific, as shown in FIG. 52, the base station
BS1 increases (changes) the transmission power limit value in
stages for each period of time (slots 1 to 3) within maximum

25 available transmission power of the base station BSI.

Consequently, as shown in FIG. 5B, the interference level

in the mobile station MS2 which is located in the cell “B” from



To be nore specific, as showmn in FIG 5k, the base station 135l
i ncreases (changes) the transm ssion power. Limt value in stages
for each period of tinme (slots 1 to 3) within maxinum 2.5 avail able
transm ssi on over of the base station WHS8Consequently, as shown in
FIC. 5B, the interference level in the nobile station M52 which is
ocated Tn the eald st Ft: 40 18 . 1019: base. SLEUH N BRL | 9,8 50, cnown
re, as show -. t Zias

i ncreased in stages. , accordance w R the

rferen' e level frthesc mobj e stakhen ¢inredk tihecskotlncethe di & tn
determ nes transm ssion power packets addressed the nobile station 5

M52 in the shobi2esaaaschadmve i argeal . SRR 6hat SowbEained ribYes
adding a TPC margin to a required STIR . Th.. an increase of the

i nterferencetiranthésshobiddwer stabtaornetM S2dcansbe suppeessed ¢ ¢ thheon
TPC margin or less. ':Si  addition, as shommin . . I i a. JD, a SR
of a. ._.°7eMS2vee W€igRAPti A sKOasheonpbid @ stavdorsIWBRhtan inobeasedd
to be larger than. the required SIR and :reception failure can be
prevented. PR&réfiarted  Tded@iPti o W FFIBérgiverRof a net hod for

calculating a transm ssion. power i val ue to keepin he increase
of tﬁe i :1t grf_er en(r;rghlllse’\/(‘gi}f1 Jirlcn)cfretéhsee_ . a}'i”ée%{eaﬁ'_lﬁ?pkf%?{ lf_St}G\? f'RPALe
the TI'S margin. Nof eudhat,, her %uggrggggar@si éwﬁgc&ﬂggsigg%'fess. Tn

station Ms2 and a TPC nargin are expressed as _
"TPC, ,,0,,," addiespectdvealnswn( bt href whi ch are okr Herval ues; dipnather

words, both of which do not take on values of "'dB") and a noise
| evel 201¢noitse powerg sitattihe mobiden stathonedda? HcSbexpseSSEdas the
"N'. Here, when transm ssion power of packets (total transm ssion
required SIR, and reception failure can be prevented.
Hereinafter, description will be given of a method for
calculating a transmission power limit value for keeping the
increase of the interference level in the mobile station MS2
15 within the TPC margin.
Note that, here, a required SINR in the mobile station
MS2 and a TPC margin are expressed as “SINR¢y” and “TPCrarqin”,
respectively, (both of which are true values, in other words,
both of which do not take on values of “dB”) and a noise level
20 (noise power) in the mobile station MS2 is expressed as “N”.
Here, when transmission power of packets (total transmission
power) of the base station BS1 in the slot 1 is “P;”, an increase
of transmission power of packets of the base station BS1 in the
slot 2 (that is, a step width) ,P; is calculated.
25 First, an interference level caused to the mobile station

MS2 by the total transmission power of the base station BS1 is

considered. Here, it is assumed that an interference level



power) of the base station B51 in the slot 1 is 112'3", an increase
of transm ssion power of packets of the base station B-SI in the

slot 2 (that is, a step width) "Pr is calculated. 25 First, an
interference |l evel caused to the nobilelStation NS2 by the total
transm ssion power of the base station BSI is considered. Here, it
is assuned t i el se he mpbil e
Stati on M52 by rhe Tor o " Panc Sarion ol R byt o e haa. of Ker'sH
BS.[ in ..hepsldt theishsd scadNdn @yl DErEASE ) o0f1 tiRevtnterfierence .o
level inr:ob. L _ s~ra--Jon M52 is when the transm ssion power o
the base LionrBSie JaceeaSeehcdyevdi in Basedmailk thereauss ad 8, NF,nah
the nobile station 1,1.S2 'C PC. mare in and the noise level'. i-_
the s]jot |, tthe DramsenissdtoronowBSlofushagddre stransnissi a8 povetased by
control calculates desired wave s gna power S in the slot 2, as
shown in t1n,"-Pol | owithg BOoéxdl-essio .. Specifically, the desired
wave signal power S oalcula.tec! as bei_ow s (S]1VRS5XI PCCm 4v+l 1.5
Mor eover, based onPt$& €al'ctt aEEH1HeSITRR navd sighal e spewarn IS anghe

the interfer e level i he sl.ot t he base station . BSI _ ,
cal cul at es aﬁg I'NR 9 Fﬁg éﬁ’%tnozl,seaiégﬁgm inCt fie®F ail BWE%ES‘% SEAELOn
expression. pmi(gh 1 TP, o KALT PN AL - d ML H9) :
Accordingly, as a rmggsflr}ft -(Ef trﬁmslsgélogupll)?qgfi %lér:,t%lt%a\eﬁﬁl&&ﬁs d|esSlre<j
equal to Si.NNREhs OgndMOrRwdhe mRbihée station M SRosHceeads: M1 1owing
packet reception in the slot 2. Specifically, in order for the

10  expression. Specifically, the desired wave signal power S is

calculated as below.
S = (SINRix TPCm sz in XN + 1)

15 Moreover, based on the calculated desired wave signal
power S and the interference level in the slot 2, the base station

BS1 calculates an SINR in the slot 2, as shown in the following

expression.
" S _ (SINRwxTPCmeem)N +1)
N+I+AI N+I+AI

Accordingly, as a result of this calculation, if the SINR
is equal to SINRy, or more, the mobile station MS2 succeeds in
packet reception in the slot 2. Specifically, in order for the

25 mobile station MS2 to succeed in the packet reception in the

slot 2, it is required to satisfy the following condition.



25 nmobile srstionN:r2 to succeed in the packet reception in the slot
2, it isrequired to satisfy the followng condition. 20 (lUAI"iil
X1?C xrgix iNy ) ..: A+ 1A As aresult, the hollow ng
expression is e st.abi.hed. r sl:~1t52R 2°PC ~girr } r i-ere, the
noi se level t4 extrenely small as conpared the interference |level I.
_hus, in the above expression, 10 the term"1411" can be regarded as
B I\/breover .nca ",11Win the nobl Le stat.Lco. M2 is equal

to " h at S1, the above expression can be
transfor rred eﬁm’&\xp@ ‘ilﬁf }’)th[NR elY~x ~t |.mxrg ir, 15 The
above expression cdr beAfurther transforned as below, 20 Fromthe
above expression, for the total transm ssion power P; of the base
station Esl in the slot 1, a maxi mamvalue ,,Pl1 of the total
transm ssi on power of the base station ES1, which can be increased
in the slot 2s eancheltal the atedd.owvZhg Mopeeveion aid remtstnlssihed . power

".im"- ralr_:e of the base station 651 in the slot. 2 can. be
calculated trout the following expression, 6 ZPi+.: Pl For exanple,
when the required SINK (SINK/,;y)y 2 (3 dE) and T .., ,,. 1.26 (1
dpi) , ,,P1 £< IESthTPSpW| flrl-c? y ]\t7he

1 SINRw T

Here, the noise level N is extremely small as compared

to the interference level I. Thus, in the above expression,

10 the term “N/I” can be regarded as “0”. Moreover, since “,I/I"
in the mobile station MS2 is equal to “,P1/P1” in the base station

BS1, the above expression can be transformed as below.

AP < SINRu x TPCn arg in

P SINRw
15
The above expression can be further transformed as below.
AP1
—— <TPCmagimn—1
1
20 From the above expression, for the total transmission

power P; of the base station BS1 in the slot 1, a maximum value
~P1 of the total transmission power of the base station BS1,

which can be increased in the slot 2, can be calculated.



transm ssion power |imt value of the base station? P-SI in the. 10
slot 2 is1.2(, P;,. By usei of ,P_, which is calculated as descri bed
shove' in the slot 2, the base station f?6'1 allocates and transmts
transm ssi on power of packets by using. 2IPYl - as the transm ssion
power limt value. is As to the next slot and subsequent slots, the

base station BSI | cul at es transm SSI on
slot (a.+i) from t@g’ﬁ%‘?ﬁ%@ on Power 6f T packer s it V%P‘B? ?% tﬁ?ebase

mexi mum val ug of sthesd otial Ekéaﬂ%@ 3SLON ROVE cgia{{g ﬁg@et%ét@otﬁgo@mg

551, which can be i ncrease is se.-L to as descri above

it is possibl&t@savehd a rapid increase of the interference |evel
in the mebtl; station >1S2 belonging to the other cell "B", Note
that, when total transm ssion power in an imediately receding sl ot
IS snall a maxi mum val ue of the 25 total transm ssion power, wbich
can be inéredsdd i (BPGext: —3)oP1+ PisTRCricbed: Thus: a packet

transm ssion delay occurs, In order to avoid such an adverse effect,
in Hs 2 enbodi nent, the base station BS1 can t_arnzmat packet's
regardl ess of the transnlsS|oanomer limt value, for exa

referring CO a pack®t &R/ HPED _FRetyPBr s GENRS HETNRyy h‘ 2 (Y“v dB)
buffering tine, 2pEOX exanPIé-:‘ @Edﬁiom in_ F6C§66PA asbé)cuf atlgéLE ﬁlne

provi ded as the frafiéHi ssion po imit fval Ue” BfF it hebase

BSI in the Sth%ngmlg_Q?@m e ELH@[E@ \5§11?e B%Clﬁﬁé p£XEe8d+ion B8 @0 the
predeterm ned del a;= threshold , :
10 slot 2 is 1.26 P;.

By use of ,P; which is calculated as described above, in
the slot 2, the base station BS1 allocates and transmits
transmission power of packets by using “P;+,P1” as the
transmission power limit value.

15 As to the next slot and subsequent slots, the base station
BS1 calculates a transmission power limit value “P;+,Pi” in a
slot (i+l) from transmission power of packets in a slot i. The
maximum value of the total transmission power of the base
station BS1, which can be increased, is set to “,P;i" as described

20  above. Thus, it is possible to avoid a rapid increase of the
interference level in the mobile station MS2 belonging to the
other cell “B”.

Note that, when +total transmission power in an
immediately preceding slot is small, a maximum value of the

25 total transmission power, which can be increased in a next slot,

is limited. Thus, a packet transmission delay occurs.

In order to avoid such an adverse effect, in this



t he base station BS1 can repeat packet transm ssion processing 10
(ignore the bound of the transm ssion power LON value in the slot
2) before transmtting the packet exceeding the delay threshold,
within the maxi mum avail abl e transmi ssi @8 power of the base station
BSI Moreover, when transm ssion power of packets in a 15 preceding

slot is " 0" tatj . de 1 nes transni SSi on power
limt val ue %ﬂﬁggzgg?ﬁéld?%gs%ggFom%gé :ggef%nmhgﬁnther Fahsmi $§CEH S

power of PaCK%b%ereEBQMPEﬁgagkﬂ&nﬁggﬁpnh§nﬁﬁahEﬁﬁtRﬂﬁ%eq;ﬁm:eﬁample,
predeterm ned threshold, the base station ES1 my determ ne the

transni ssi onbpovereofippeket satioebee] 0y 201 J0a ber frore spacif (¢ swaeny,
traffic is enpty, the interference level in the nobile station M2

bel ongi ng toatsheufcekingBlimdi ch is different fromthe cell "A"
controlled by the base station 6S1, is |low. Thus, even if the
increase °s of thEotranwmiissi orf powen 6f gackets.im bhenbashbs ,Pi” is
station 1351 25 is small, the interference |evel exceeding the "."PC
margin is nBreVEAREl §5t 6" BetEAUTREE 4P Howmshilliaist apilsA 9452heChase

(he contary, et ByUl e 1 by, e 03 Intertgrence Lovel |

t nobile station _

i ncrease v of,bheqhEaNSILSSI o QNG P, RAGKELS ) L bASE, Staton

PS1 ,.acre, ;the required S satis:i_reo e nobile

and recepti @nc0faacket Soh EHN gg‘ﬁ RI2E +SP Ak et @r%gmiss_icgyp%%olcieggk){g
to be successful, Therefore, it is real red d& rif ne the increase

L, ? 10 (ignore the bound of the transmission power limit value in the
slot 2) before transmitting the packet exceeding the delay
threshold, within the maximum available transmission power of
the base station BS1.

Moreover, when transmission power of packets in a
15 preceding slot is “0”, the base station BS1 determines a
transmission power limit value in a next slot as below. Here,
when the transmission power of packets in the preceding slot
is smaller than a predetermined threshold, the base station BS1

may determine the transmission power of packets to be “0~.
20 To be more specific, when traffic is empty, the
interference level in the mobile station MS2 belonging to the
cell “B”, which is different from the cell “A” controlled by
the base station BS1, is low. Thus, even if the increase ,P;
of the transmission power of packets in the base station BS1
25 is small, the interference level exceeding the TPC margin is

more likely to be caused in the mobile station MS2.

On the contrary, when the traffic is busy, the



of the transm ssion power of packets in the next st:e? - period An
accordance with t the interference level in the nobile- station O
M52, that is. how busy the traffic is. In this enbodi nent, when
transm ssi on power of packets in a pre@éding snep period is 0, the
base station BSI can determ ne the transm ssion power of packets in

a next step ;peried cgordanc..e;wih g proportion ogeupied by an. =
F p et Shper od

average 16 val ue of transm ssion power 0 pac S a certa

in_then ieuggyal haei oly anspf sSIofl, POWELe Ol s ENenbasaCsLalon, po; Ofe
exanple, as show. an FIG 14, when the proportion o: . the average

val ue of thettrapsmsssbOmopRwWes @b cRaekkat shEtayerages+ 20, Bsansdm gsion
power) in a certain period of time (for exanple, n frames) ire the
maxi mum avai lcabl eetrnansdi S8 oins powers.fietr ahf ke h@at)e isat9 ohomib3and
"1/3 to 2/3" or '12/3 to 1", a transm ssion power rim.t value
>'0_nmax in t KECARXiOBstEp Ppekiedd Fromethet basp/q04tion BER0 s orore3L1kOty
of the maxi mum avail abl e transmi ssion power 25 of the base station
B31, respecti-7eP§.S¢E€onTilgirati on of Base Station According to This

Enbodi ment) 24. In order to.realize the packet conmuni catjons system
according to this 1Le}Fﬁ)roedfieor‘}:eertt Tt hd THBE ISCat PonstBE 1N SR8 BEIT9Rae #&:

nfiguratio = iS the, base; st tei n nB and .8S inclryd
ggsi cgl ly t hgfzg}ﬁge%%\r%ctnﬁo%gs tgg Egscgf ‘Ffa.c,% _.t%. % )g’%e 8’3332(11 §i%lep P%e 6d
descri bed bekgwcdlGanteds Di0ekdiagnam shew ng,dhe, ﬁ%nrtlélgi'}féagltggl&t

t he base station 831 according this enbodi nent,
10 Ms2, that is, how busy the traffic is.

In this embodiment, when transmission power of packets
in a preceding step period is “0”, the base station BS1 can
determine the transmission power of packets in a next step
period in accordance with a proportion occupied by an average

15 value of transmission power of packets in a certain period in
the maximum available transmission power Ppax of the base station
BS1.
For example, as shown in FIG. 14, when the proportion of
the average value of the transmission power of packets (average
20 transmission power) in a certain period of time (for example,
n frames) in the maximum available transmission power (traffic
load) is “0 to 1/3", “1/3 to 2/3" or “2/3 to 1", a transmission
power limit value PO_max in the next step period is set to “1/10",

“2/10" or “3/10" of the maximum available transmission power

25 of the base station BS1, respectively.

(Configuration of Base Station According to This Embodiment)



As shown in FIG 7, as uplink (upward direction) processing neans,

t he base station 852 includes an upward 10 interference |evel

storage circuit 101, a denodulation circuit 102, is decoding circuit

103 and a signal separation circuit 11624 The upward interference

| evel storage circuit 101 is a storage device configured to detect

and store interferenc vel s_j i the bhase station 832
?lrl] Srdéf g(kﬁiéfy%ijﬁ%:gﬁpérhlgg?%]%ter#] 1ca]§:1\%e SS sys%em

fromthe npobile 15 stations erence le

stored in thisscorawardd At e EREEACRH €Y eheSiorage, €] 5okt 10L BES 1oy,
outputted to a downward announcenent circuit 1U9. The denodul ation

circuit 102 iaScanfadutdimein eschécdi t seapkigy edstosdemdid atke & ps2
upward signal obtained via the 20 uplink, and the decoding circuit
103 i s an ariihkAetiedasircalilly. ticonbinguied ttionpr, oduceaupwatation BS2 will
information by decoding the denodul ated upward signal. The signal
separati on ciPecdicecribeiisbebnd i gutEd to isepdratek ahidaneer fséoenoe the
level in the nobile station 1432 from 25 the upward information, and
to output thEPALERFRFEMeeCfevidl® tB2aet FAASAPESIESH povettding t tvalthés

cal cul ati on ckgggk%e%%B. Mor eover, as downlink (downward direction)
processi ng 25" Heals “line e station . FS2 inc! , do a transnission

h, i 117 h_ downwad ogun 5 eveRei reUi 6108, 8,81 qngl. P! URlexiing,

circuit . 8 a coding circuit i) _tioncir_c,-r a transmssion
power cal cul gi-bensst A§ageakt ! ceht, pdi, stheiohr apsmissh QR POVRT Wbl ai-b

val ue calculation circuit 113, a QS .bonito _:: g circuit 114 and a
resour cel@l | acatrbarense level stdrme Hereyit nothes hasedstation B'r2nit
the signal multiplexing
102, a decoding circuit 103 and a signal separation circuit 116.
The upward interference level storage circuit 101 is a
storage device configured to detect and store interference
levels in the uplink to the base station BS2 from the mobile
15 stations MS1 to MS3. The interference levels stored in this
upward interference level storage circuit 101 are outputted to
a downward announcement circuit 109.
The demodulation circuit 102 is an arithmetic circuit
configured to demodulate an upward signal obtained via the
20  uplink, and the decoding circuit 103 is an arithmetic circuit
configured to produce upward information by decoding the
demodulated upward signal.
The signal separation circuit 116 is configured to
separate an interference level in the mobile station MS2 from
25 the upward information, and to output the interference level

to a transmission power limit value calculation circuit 113,

Moreover, as downlink (downward direction) processing



circuit 108, the coding circuit 110 and the nodulatio_: circuit [III
are included in a packet transm ssion circuit 214. 10 An upward
interference |level fromthe upward interference power |evel storage
circuit 101 is inputted to the signal rmdltiplexing circuit 108 via

t he downward announcenent circuit 109, and nuitiplexed with downward

i nfornation. m-ggﬁgeaﬂ(ﬁeef)iise sh:%tligwaﬁ& kg%?ﬂ&gg %ng§ar|1‘§rr\1llgslsfos Pf{ﬁ)éll?

transmitted to the Mobile 10 stat down

codi ng C'rCU%%elégwnwéfﬁfJHHBHH%%h%RtCEEPéﬁftAEH9 a@dsggnédrﬂuﬂfyﬂaex1ng
118. The transnission buffer 117 is configured to accunul ate

downwar d i nf erfretienl (4§ ora exanpbecipackets)o addnessedtton &irdmbi her
station (fox exanple, M52) which is located in the call 20 "E"
controll ed by tthenbasesstat ponei3321cthetdomwnwandaaanauncenent 12, the
circuit 109 is a circuit configured to inform predeterm ned mobi | e
stations Wb1TEaNRS3SSbbn Apvient erfek enclerd evebuintitre daseist atdom QoS
1382, which is  obtained fromthe upward interference | evel stora%
circuit 101. m?Bl’TﬂEl’a%v%ﬁér‘Htahhéﬁﬂ%ﬁeﬁ?s%‘il?%%latl1PGQtFrBPt<Fb1{%%<Jéts an-

d f d th terf I n ,
announcenent ol gnalee1 ot RECsPEREI S FUNH ISR ng i S pdtt 108 tipaging
The signal nEHEEQk@@kﬂQ éQHkﬁ.%P éugtélocgnd1§Qﬁ&b?&¥§q5%9c1{ﬁult

mul ti pl ex many pieces of omnmar ornatlon acc.unu
transm ssionibuffee ddd1.and tihe .appeyrecerentsnstPson LENESAL ed by the

downward announc.e...ent arcuit _"_for 5 each of pr_.leterm _ned
,:Lnmea skot: .. TheMtodwagddmmemmbréﬂeeae®bﬂaunh1ﬁﬁéepwardﬁmterteréﬁée
asit _ml ,. ert by the signal .:ui . p c. _circuit 108,

power level storage c1rcu1t 101 1is 1nputted to the signal
multiplexing circuit 108 via the downward announcement circuit
109, and multiplexed with downward information. Thereafter,
the upward interference level is transmitted to the mobile

156 station MS2 as a downward signal via the coding circuit 110,
the modulation circuit 111 and a circulator 115.

The transmission buffer 117 is configured to accumulate
downward information (for example, packets) addressed to a
mobile station (for example, MS2) which is located in the cell

20 “B" controlled by the base station BS2.

The downward announcement circuit 109 is a circuit
configured to inform predetermined mobile stations MS1 to MS3
of an interference level in the base station BS2, which is
obtained from the upward interference level storage circuit 101.

25 The downward announcement circuit 109 multiplexes an
identification signal indicating the interference level into

an announcement signal in the signal multiplexing circuit 108.



The nodulation circuit r_1 is a circuit configured to mdalate the

signal coded by the coring .,._:icuit 110, by use of 10 a radio
resource (for exanple, transm ssion power of packets, a -resource
and the i ih .) which is allocated by tH® resource allocation

circuit 115, The transm ssion power calculation storage circuit. 112

is acircuit .._onkig' lér?]p%lt oméftol&)elecgl%gj'sm{:s? o?tpqvb%r of - aoackg%glt

16 each of step periods ezarn a prede?ernlne

| engt h. Spec%h@é{;hyedtm Mm%ﬁe%%%ypg\ﬂ@zsega{;%&mmd %%gﬂstlon
circuit 12 is configured to store power of packets I1n a preceding

step period, awhieh1hse@lhooat edafyni d et gseveca 12l docahh ORnGheHbnt
115, 20 The t.ra smtssion power |imt value calculation circuit 113

is a circuit segnbi girredattedpbay:tee Holawaf-dl amidurvamentcal echat 1109 for
means for calculating a transm ssion power limt <i3.i.UUin the
next step®perkel, ocbypusietofrntinedt tamsnisdsion power stored in the
transm ssi on power calcul ation stora ge cl7: cue is 25 112 (the
transni ssi on powerThh Qe °Fr e¢edirhl %%p“hé#F@éFUle@%ﬂﬁﬂ&HreQMﬁéncPﬁ%
transm ssi on _power of packets in the preceding ste eriod its "O"
the transm s& onopowet ' ﬁFx$§IB% el EE?Bﬁp£?$%ﬁﬁtC%EE§lFeﬁ8?s
to the transnlSSIQHMPQM§gulS%yO%U @E Sgt E?felglgCu‘%cui%l%on%lﬂumfd to

calculates the -a.,._,,,,.. wer smn value in

VAcq, perlodmeawgt@mf%ve&agglvc%d@ N%EH@Q%%%%‘ O POVE 1k 00fp packel s
ina 5 ;receding fixed period. Meanwhile, whenthe i:rans.ni.ssi.on

power |nIQheapfﬁd&ﬂﬂr@gousbep(f&ﬁIe&dmﬁ$ellﬂkaﬁﬂmﬂﬁyﬂbn bbﬁer of packets,
traeism.ss:Lcc.n power limt val ue
a code resource and the like) which is allocated by the resource
allocation circuit 115.
The transmission power calculation storage circuit 112
is a circuit configured to store transmission power of packets
15 in each of step periods (for example, slots) of a predetermined
length. Specifically, the transmission power calculation
storage circuit 112 is configured to store transmission power
of packets in a preceding step period, which is allocated by
the resource allocation circuit 115.
20 The transmission power limit value calculation circuit
113 is a circuit configured to play a role of limit value
calculation means for calculating a transmission power limit
value in the next step period, by use of the transmission power
stored in the transmission power calculation storage circuit
25 112 (the transmission power in the preceding step period).

Moreover, when the transmission power of packets in the

preceding step period is “0”, the transmission power limit value



calculation circuit _ _$ calculates the transm ssion power. Limt
value in the next step period in a_.ccudance with the 10
transm ssi on power the preceding step period ..he Q3 nonitoring
circuit _1 s aquali.t:y of service itor configured to nonitor-
quality of service (QS) a radio Link, for exanple, packet delays of

packets 3t: ‘dafcuhb3ibA dihetikansmg S§é%§_uwt.£e&héi%ra@l‘éﬁnfiggiiglgt tpior\TJ%r

and the like. 1.5 The resource allocation circuit 13is a circ

configured trdagcahkecahe atbadye reseunge faropackel transmigskon hR
accordance with re:. A >ct:i.v,e processing results of the <circuits

11.2 to 114. tFensexaapbe, pavhen tif@ASKELLENgn Ot Glexd spbpr@diion ofased
packets in a predetermned radio link, the resource 20 allocation
C.i.rcuit.. P15ans aonfiggured ueo ocdhange strianspmhsspoarpovepaockeeachnoh
t he packe%s to be allocated for each of the step periods,

Speci fi call yPrerEdigotit ¢l ab¢oksti on circuit 115 constitutes a
transm ssi on power setter cong%gured to set 25 transm_ ssion power of

packets in the nex{SStEp Per 66" BYS (TETSMIERECR rRMNEH 48i bR powseidra
ackets in t r i St riod, which is.stored in the .
p Q%e@\ggrggc}&;q @p orgxﬁore 1:}1'&r Er%nirEstsu()P tpﬁwe-r JerPlt value

transm ssi on po ulation or age an e’in

erence |eve|cEmcﬁmgtﬂ@gbhgcu§EQHGQHaﬂé%@ateéE%étxgﬁsﬁpééi Bo&£9ﬁhh§t

signal separation circuit. 116. Mreover, the resource allocation
Ci..c-uit Ilvasets iiheths thapsnmssiOnppewen ofn packet8ahBet he M1EXE e

step period to be smaller than or equal the transm ssion power limt
val ue 10 transmission power in the preceding step period.
The QoS monitoring circuit 114 is a quality of service
monitor configured to monitor quality of service (QoS) in a
radio link, for example, packet delays of packets staying in
the transmission buffer 117, buffering time and the like.
15 The resource allocation circuit 115 is a circuit
configured to allocate a radio resource for packet transmission
in accordance with respective processing results of the
circuits 112 to 114. For example, when transmitting one or a
pluralityofpmcketsleapredeterminedradiolink,theresource
20 allocation circuit 115 is configured to change transmission
power of each of the packets to be allocated for each of the
step periods.
Specifically, the resource allocation circuit 115
constitutes a transmission power setter configured to set
25 transmission power of packets in the next step period, by use
of the transmission power of packets in the preceding step

period, which is stored in the transmission power calculation



calculated b a. .t,. ate.,. by the transm ssion power limt value
calculation circuit 113, and allocates a radi o resource according to
the set transm ssion power of packets. .10 Moreo~ e?_, when the :5
inthe radio ...Ln'r. i<, snaller rha i £° or equal to a :redetermned
val ue, the resource allocation circuit 115 sets the transielss:ion

_f nackets i%tb@%g@eéircuf%%ﬁ29€£LQQj&9iﬁ%%??gréﬁ?%ﬁ%ﬂggrﬁgshﬁgng@%ﬁé

limt va'' e- calcul ated e transm ssion power .

cal cul ation .stak3ogi feuit wk13nWitshidy theepazsipar avallablhe separation
transm ssion power of _ the base station BS2, For exanple, when the
;.0 nonitoringrenieuitell4 determnes that: there a packet exceeding
the delay threshold, the resource allocation circuit. 115 all ocates
the radi o 20 resoufececd et hehpackebureven idcdtrianspiission poweretaf the
t he packefs exceeds the transm ssion power [imt value in the next
step perlod,'rRBEBOGRESOD (e GesUurcekaltboéat Fba textuiter I iyl et be
the transm ssion power of packets in t. her next: step period based
on 25 an avéf“&ééegailﬁ%n of T iSHEYS éPende FEFRFE1FEERT DY Uil thagéue

station 13520i n algggﬂetgi fixed period The ci rcul,%t or, 100.is.a

swi t chi ng ci Feurt éson u?cgl& £6°303 S Sort Bi"GHartd™it value calculation

tr anfsm ttedl rc?&%-hY_gdl pf",t veen .t he-bases, Srta"giioo'}e@ggrcgngc+gredi@e$iéoethe
station 1:2. The circulator 100 outputs an upward signal received
fromthe nobiske stahi@nsJdAR? Jvdhe l bRkkets .

10 Moreover, when the QoS in the radio link is smaller than
or equal to a predetermined value, the resource allocation
circuit 115 sets the transmission power of packets in the next
step period to exceed the transmission power limit wvalue
calculated by the transmission power limit value calculation

15  circuit 113 within the maximum available transmission power of
the base station BS2.

For example, when the QoS monitoring circuit 114
determines that there is a packet exceeding the delay threshold,
the resource allocation circuit 115 allocates the radio

20 resource to the packet even if transmission power of the packet
exceeds the transmission power limit value in the next step
period.

Moreover, the resource allocation circuit 115 may set the
transmission power of packets in the next step period based on

25 an average value of interference levels received by the base

station BS2 in a preceding fixed period.

The circulator 100 is a switching circuit configured to



processing and transmts a downward signal processed 6 by the

downl i nk processing circuit to the nobile station M52. (Packet
Commruni cati ons nethod According ..... 5 EnQodinen.:) FIG ii shows a
fl onchart of a packet communications me#Rod according to this
enbodi ment, .10 As shown In FIG C, Step 9101, the base station P52

deter nes vieLhe, gL ol LDere L8 Backel, altiassed, the. mblLs b

station 4S2 in't ransm ssi on bu r

det er ni t ' tasd .t ' |
etermnes that ther ﬁlob§l%gs%§?g§ yasdr e%l&%ula%o@gﬁgsgugég%%ggn

1S2 in the transm ssion 117, the base statio

a stand-by staherdiiidnaa packeleaddsessednd 1the ohid gsstatinulb2nk
is ac--cunmulated in the transm ssion buffer. 117 by | oop processing.

Meanwhi | e, whenctheibase rstdtd,0and32 deterpi Heswhhatd $hera bsodessed
packet addressed to the nmobile station M52 in the 20 transm ssion

buffer 117, bhethaskvstlankopr562sdetemiirnest io tSeepobyl € ktahibet HEP .
or, not transm ssion power of packets (total transm ssion power) in
a preceding slot (step period) is "0" Wen the transm ssion power in
t he precedi ng_sl Et is "011 in Step 5103, the transni ssion Eower limt
val ue cal cul gFF‘S SLOEOR AT PLS BEPRE HAaser S itdh B52 éaPediaees)

a transmssion p imt value in the _next slot by referring t
PG e tha i ot AR tut TR T RS P ar e CpoPpB St { flont Bnoa

proportion of theq3nFQ o, amerage S aRewer trausm _:.icn 1l:love -}
Meanwhi | e, when ..he transm ssion power in Lhe preceding alct 1s

determ néd not: toadbesnddn ikt 18104, thedepansoilssigh bddbewaribhnki2
value Calculation circuit 113 of the base station
determines whether or not there is a packet addressed to the
mobile station MS2 in the transmission buffer 117.
When the base station BS2 determines that there is no
packet addressed to the mobile station MS2 in the transmission
15 buffer 117, the base station BS2 becomes a stand-by state until
a packet addressed to the mobile station MS2 is accumulated in
the transmission buffer 117 by loop processing.
Meanwhile, when the base station BS2 determines that
there is a packet addressed to the mobile station MS2 in the
20 transmission buffer 117, the base station BS2 determines, in
Step S102, whether or not transmission power of packets (total
transmission power) in a preceding slot (step period) is “0”.
When the transmission power in the preceding slot is “07,
in Step S103, the transmission power limit value calculation
25 circuit 113 of the base station BS2 calculates a transmission

power limit value in the next slot by referring to FIG. 14, that

is, in accordance with the traffic load (the proportion of the



Sue decides he. transmi ssion power : j rz:it aloe, in the next slot
l1.n c..ocordan wit s the transm ssion power in the In Sr p 5105, the
resource ai location. circuit of t}:". _ base station 332 allocates
radio resources with in the 10 transn $5ion ;ewer |imt val ue

cal cul ated by Kansm ssion power |imt ..ague calculation circuit 113,

and the packefyerti@nsmr$sisPRsChhEUI o118 transmits Qﬁﬁdﬂ@%ke%&aﬁgakﬁg
nmobil e station 2 by use of the allocated radio resources, I n Stec

S106, the QoS mmRIteking séwetit 114 determines in whether or not
there is a packet exceed. :.n; a delay titre: hold in the packets
stayi ng the transntisshoni buf fieenliffe Mhenntiberent herpackethexceedungg
the delay threshold in the transm ssion buffer 117, in Step 5107,
t he resour ce s1gltl braeironneiedwiott 1d5eal'ocaresarhel ¢ Aditberteznouriseson
to these go packets until the naximum available tr'an<sms.sion power
of the basePSPafi b BSY arldgchrbcuteidicdssvéft the afr sRsmhaxd eivation

ower limt lLue cal cul ated by the.transm ssion power |:imit.
\F/)al ue cal cul \aétgizo | ecsuFﬁeltffr%%ﬁlsisﬁ\Rﬁ.?‘?"ée,r Bht e YatkétCexeteddpt

| — . i i h :
gt he del ay q%‘%&{ﬂt %% v?ﬂ% gﬁéet%rr@ng%gsggén .%w%)éllsnt ‘EIII}]%BE:egedlré? ﬁéOFO

transm ssi on e _pac conmmuni catl ons ne accor

this enbodi ment retuns 005t eps 10d-and- r-epeatsibhe. akoue 17164 the
Steps S1,011 31 to 3l (5 Second Enbodi nent] (Overview of Packet

Conc.. nl c_=bakensssysi@m @sd PacketatSs mthod r resoGeE€s UnjiGatiinoNshe

. src.l.n;-t to This Struoditnent)
10 transmission power limit value calculated by the transmission

power limit value calculation circuit 113, and the packet
transmission circuit 118 transmits the packet to the mobile
station MS2 by use of the allocated radio resources.

In Step S106, the QoS monitoring circuit 114 determines

15  whether or not there is a packet exceeding a delay threshold
in the packets staying in the transmission buffer 117.

When there is the packet exceeding the delay threshold
in the transmission buffer 117, in Step S107, the resource
allocation circuit 115 allocates the radio resources to these

20 packets until the maximum available transmission power of the
base station BS2 is reached, regardless of the transmission
power limit value calculated by the transmission power limit
value calculation circuit 113.

Meanwhile, when the packet exceeding the delay threshold

25 are determined not to exist in the transmission buffer, the

packet communications method according to this embodiment

returns to Step S101 and repeats the above-described Steps 5101



Next, detailed description wl-'"- be given ... a packet

communi cations system and a packet comruni cations netho,| according
to asecond enbodi nent of the present in%?ntion. FIBS. 9 is an

expl anat ory vi ew show ng an overvi ew of °the pack-el: 1.0

comuni cati ons system according this enbodi nent. Note that, the
packet communi,catpgns system according to this enbodinment, a nobile
station (transmtting station) is configured to control tran "n. Sion
power of a packet addressed a base station (receiving station) .,S1
in an uplink. 15 (a direction toward the base station BS1 fromthe
nobi | e stati oBecbH™d & BoodAsrshiown in FIG 9, in the packet

communi cations system according to this enbodi nent, the base station
BSI controlli(hgeraieel | of A'Pankka basenstiatdtannBS2 sgentmnol bhAg @aeekk
"F' ad; aeent 20 to the cell "A" are disposed. Mbile stations M

and MB3 afe CPBraEréd Firrheatdldd Pacordadoataobile BttadiowVs2 i s
|ocated in the cell "B". FIG 10 shows a schematic configuration of
the nmobile station®Rasq'¢ 4483 IEECEraitAG™t §1thi BeeAbBEN NBAt @ AgCket
shown in FIGS, 1174 to. 11G th acket conmmunpi cations .25 system
accor di ng tocPﬁ?g?l%ﬁ%éﬂFinﬁﬁ?g%gnaggeﬁi BﬁEE%F cPQ@@BfF%ﬁl¥%?IEF§hPﬂ

the nobile SE\@EBP@§ng %gja ?%](fdo%tleggbogz“_/rﬁei'& gké%%%}%égm ti %1{ osr§.i Oﬁég

_povver (transmssmn pow_er_ s . rackets I _e _sta 1 ON
in stages, To ABrenSpeifih&iolN ALGOrHICO IMAN F/eBNS S SORhPRWRL et

of packets in a ; _eceding sac;: (for exanple, a slot: , the nobile
stati on MB3 dewndescattdransivisssivoncponet nlyi A ttiviad uenbddim@ant.next sl
_ (foe exanple, a slot 2i .

Note that, in the packet communications system according
to this embodiment, amebile station (transmitting station) MS3
is configured to control transmission power of a packet
addressed to a base station (receiving station) BS1 in an uplink

15 (a direction toward the base station BS1 from the mobile station
MS3) .

As shown in FIG. 9, in the packet communications system
according to this embodiment, the base station BS1 controlling
a cell “A” and a base station BS2 controlling a cell “B” adjacent

20 to the cell “A” are disposed. Mobile stations MS1 and MS3 are
located in the cell “A”, and a mobile station MS2 is located
in the cell “B”. FIG. 10 shows a schematic configuration of
the mobile stations MS1 to MS3 according to this embodiment.

As shown in FIGS. 11A to 11G, the packet communications

25 system according to this embodiment can prevent packet

reception failure in the mobile stations MS1 and MS2, by

limiting total transmission power (transmission power of



In this enbodi ment, a nethod for deciding the transnm ssion power
limt: "alue :hf8 net.: lo~. is the sane as t:nat of the first

enbodi nent except for the process. g in g]e case were the

transm ssion power of packets in the ; re&::eddi g 10 slut is 0".
Specifically, in the case of this enbodi nent, the base stations 1331

and 332 i nf orgn dihe yobiel enstabhons J452 @ FEd 1, "agsgpf. rnterfeience

levels in the. respective base stations ti the sl .3L; by

use of downward annmeumeerent SigRaksc(fon exappPhencdihoin 1@&!59&%'551’on
transm ssion permni ssion probability announcenment signals and the

l'i ke). Ther eafdverr, ofheariobid erstapieredidds sldeci des dhepieansnd ssi an
power limt value in the next slot 'n accordance wth the infornmed
interference 'q}@/’éP]@iqu erpgionies pdseide ki onsnBobsand bated nfotr mthee
nobi | e 20 stations 'a2_and M3, by use of announcenent signals, of

"i dentifi Catiigh 2G4l §1PRdi E2F | FHAMHE i 1t 6rPér éhce | evel s (for

exanple, | to 3) |ch orres a proport|on of the
interference |evel 5§ﬁ§/ed % ogﬁgerb%se "‘9 thethed : ffanxdegigdpaanghe

BS2 .+ in.gpr gﬁ%@h@g SARAPEELOL 1L TP T Qig%ﬁ%;%ﬂ%ts’rﬁéne as

| evel n, 25 as "an average vai uée of - ‘Técerv

Interferencethﬁ% o€ Shé atids+Chsp &l and 133 t'?ortgﬁé BESS@Q%D&ng¥%Qe

period + (Configuration ~, oa Mbile Station Fu.cc.,rel

Thi s Enbcdl nmenise} wharedder ttrankeak & zén tﬂwe&aﬁk%ackeﬂsnﬂﬂntﬁ@-tﬁr%@%dlng
system
10 slot is “0~.

Specifically, in the case of this embodiment, the base
stations BS1 and BS2 inform the mobile stations MS2 and MS3 of
interferencelevelsletherespectivebasestationsBSlzmuiBSZ,
by use of downward announcement signals (for example, pilot

15 signals, transmission permission probability announcement
signals and the like). Thereafter, the mobile station MS3
decides the transmission power limit value in the next slot in
accordance with the informed interference levels.

Here, the base stations BS1 and BS2 inform the mobile

20 stations MS2 and MS3, by use of announcement signals, of
“identification signals indicating the interference levels
(for example, 1 to 3)” which correspond to “a proportion of the
interference levels received by the base stations BS1 and BS2
in a preceding fixed period in a maximum interference level”,

25  as “an average value of the interference levels received by the

base stations BS1 and BS2 in the preceding fixed period”.



descri bed above, in this enmbodi nent. one nobile stations 131 to rr53
llaae a configuration_ b elow. Si.rt 1. ~c;.t:7;eanu? bi..._ _
:,cations +? 51 and 153 include hasica.,,i.v he sane functions, the
mobil - ,station 1;!S3 will be describedsgeIOML FIG 1.2 is a block

di agram show ng the configuration of the nobile station ;;j3 accord

Yng to this embedigiRatioAS SNEMNé R +ElkGon 1 cAS idemnd irhk s Grdmwand

direction) 10 processing neans, the nobile station 3 includes a
downward .., Y;t'IergrdEs. tp' r2E1C €7tRe BRVKER. bomBlOT@QE oGisl GHisttem
210, G rdl:a.t 20:, a decoding circuit 202 and a signa

separ ati on cidegyirttb203aboThe idowwar dmbod ender ende hevel estortages MS1
clrcui.t: 210 is a. storage device configured to detect and store

i nterference to15°7 698 thel HOWT vk 29DbMé onpbi 3t ah¢ onbiiemtatiéons

base stations BSI and 1x52. The interference |levels stored this
downwar d |t5nt EPfePBACKEST eV iiSoPagécel tE ufte ZROCar8n60t Pt t e fiebaAe

upward annou nent ciycuit 21 The downwar d "E:e'ence_e>v: from
tﬁe downwar d%%gélloﬁt@r% veq%%'thc?ée %%s i eecgg?yv‘g‘f or %é;cfz fLEL?aP???Lb dfggram
inputted '..r S| It L breuif: ia. r .
announcenent ot £ B il e red B PR G AT s ashe
Thereafter, thetdownwardaimderference level is transmtted to the
.erase station 8S1 as an upward signal via a coding cir~.ca't: ~ 25
204, a nodul ation B$rehoyn tin 20% .and ,aaei Heuhat 8 200wnwhel direction)
denodul ation circuit 201 an arithnmetic circuit: configured to
denodul at® dewAGEFdiBY ghed s obithai medive astadieion MS3 includes a downward

interference level storage circuit 210, a demodulation circuit
201, adecoding circuit 202 and a signal separation circuit 203.
The downward interference level storage circuit 210 is
a storage device configured to detect and store interference
15 levels in the downlink to the mobile station MS3 from the base
stations BS1 and BS2. The interference levels stored in this
downward interference level storage circuit 210 are outputted
to an upward announcement circuit 211.
The downward interference level from the downward
20 interference power level storage circuit 210 is inputted to a
signal multiplexing circuit 212 via the upward announcement
circuit 211, and multiplexed with wupward information.
Thereafter, the downward interference level is transmitted to
the base station BS1 as an upward signal via a coding circuit
26 204, a modulation circuit 205 and a circulator 200.
The demodulation circuit 201 is an arithmetic circuit

configured to demodulate downward signals obtained via the



34 downlink front the )Jane station 651.. Mreover, the decoding
circuit 202 an arithmetic circuit confAgured to decode the

denodul at ed downward signals. The signal separation circuit 203 is a
circuit configured '? to separate signal's required for calculating a
transm ssion power limt value (for exanple, announcenent signals

fromthe ba%%w%ﬁ@hko@réQSQ%eaﬂQQQ d ﬁ&QQ%hS dﬁgpgggepy15n?decodlng

decoding circuity 202, and outputs the signals to a transm ssi

power limt cialcuetcabeul athoRr CLkgdH {c %QZCEth@org%fﬂe@egol@é&fde che
Mor eover, as uplink (upward direction) processing nmeans, the nobil

station M3 ideabddes tadt dewmswa s$i Oigrufsf.er 213, the upward
announcenent circuit 211, the signal nmultiplexing circuit 212, the
coding circuit 204Th¢ e omedud exta ot icinr cur¢ui20303 i & rdmenii § SicoiT ipawe
cal cul atign storage circuit 206, the 15 transm ssion power limt

val ue cal gul &0 6RPEFFERI $1Q0FLs aretg}llr%rfptror:ﬁhg%atemta 208 navd s@ion
resource allocation cjrcuit 209. The transm ssion buffer 213 is

confi gured t &°4ECuntiiat é(a&b’\?/at‘ﬁmf (PO oR™ At E¥eEY B49PRAES plaga the
tation BSI acket s 0 The war,d ann ce

il ?c:ut 211 %)s a 8??%3? eB%onfalmbounr%(f ﬁf%??n flﬁ‘éo?.)‘?‘g&@f t?‘r% NEGOHA8E
stations BSlc%qulgngQf a1 19 Eghggrgﬁgedhﬁﬁﬁ! i the, Jﬁﬁ@%og

M33, which is obtained fromth ownward 1 nterference eve sto

circuit 210. 1Thetupward @nNaUNGEnBNts;Gickgyi toilaon&@tdéﬂcer&%%d%att@@.
interference level in the nobile station M33 into an announcenent

signal iA0the sigrabranmtdi phexioignti repidr2d2recThen)sbghakssing means,
mul tiplexing circuit 212 is a circuit
the mobile station MS3 includes a transmission buffer 213, the
upward announcement circuit 211, the signal multiplexing
circuit 212, the coding circuit 204, the modulation circuit 205,
a transmission power calculation storage circuit 206, the
15  transmission power limit value calculation circuit 207, a QoS
monitoring circuit 208 and a resource allocation circuit 209.
The transmission buffer 213 is configured to accumulate
upward information addressed to the base station BS1 (for
example, packets).
20 The upward announcement circuit 211 is a circuit
configured to inform the predetermined base stations BS1 and
BS2 of an interference level in the mobile station MS3, which
is obtained from the downward interference level storage
circuit 210. The upward announcement circuit 211 multiplexes
25 the interference level in the mobile station MS3 into an

announcement signal in the signal multiplexing circuit 212.

The signal multiplexing circuit 212 is a circuit



35 configured to nmultiple x many pieces of upward information
accunul ated in the transm ssion buffer and the announcenent sicina
generated the upward announcenent circuit 212 for each ot~
pre:nerexali.ned tinme slots. ~? The codPAg circuit 204 is a circuit
configu:ed code the upward information, Mreover, the nodul ation

Clrcu, 205 coh iR pLaCHb peonli syt el grolate b upnacd L obmBtof

coded by the coding ci_:cu..... resources

(pover resouregsuand-denlike) - which are ghiecaved by the £eSeULEBant

10 allocation circuit M The transm ssion power cal cul ation storage
circuit 206 stgnalglehebhte8@f t1QULLHAaLO a8HhBNECLEAANSHLSSLON JNOVWRS - Bf o1y
packets in each of step periods (for exanple, slots) o0 a

pr edet er mi nedf peadtbedbinkie tir@nsbssi on power limt val ue
calculation circuit 207 is a circuit configured to play a role of
linit valte cal cultst iconlimsansriort cilculsati ngravt t ansniissimon powepde
limt value in a next step period in accordance with transm ssion
power of packBEsUHYRT4 préecedr htPst efoperied; Wi erdPsastor ed 20itn205

the transm ssion_ power cal cul ati st ar ci.rcuit 206, and
nformat on LR GHed 1 'nCohe: ARHEURE AREHE SEF g CRITH sbéahniLon g
si gnal separati cLteul - (fo xanpl er. V. o]
in?erfereﬁcegﬁegg séééiﬁg\ié gﬁktgggbagg g?%??%ﬁxfggg%Fﬁ%EQ%SFeég Y%@
fixed periOd}egéuﬁﬁgéﬁaﬁﬁhtﬁﬁhaﬁk%?ewﬁiéﬂsﬁiéSAbed%%@a’U%ftBéCE@EéufBe

the preceding step period is "0", the transm ssion power limt value
cal cul att®n eircuiti@0%icaldwl abes the transm ssion power |imt
The transmission power calculation storage circuit 206
is a circuit configured to store transmission power of packets
in each of step periods (for example, slots) of a predetermined
length.
15 The transmission power limit value calculation circuit
207 is a circuit configured to play a role of limit wvalue
calculation means for calculating a transmission power limit
value in a next step period in accordance with transmission
power of packets in a preceding step period, which is stored
20 in the transmission power calculation storage circuit 206, and
information included in the announcement signal separated in
the signal separation circuit 203 (for example, an average value
of interference levels received by the base station BS1 in a
preceding fixed period).
25 Moreover, when the transmission power of packets in the
preceding step period is “0”, the transmission power 1limit value

calculation circuit 207 calculates the transmission power limit



3 110 v Que VI the x the inr-1.uded in the announcenent signal
separated i . X7.'7 circuit .. . a, value of one interference |evels
recei ved the base station 5 ...51 in une preceding period), fized The
QoS nonitoring circuit is _y o nonitor 3€onEigured to qual aty of _
service W5) in a ratio link. The resource allocation circuit ON9 is

it i | te radi g r rces_~t t..?]13[.n..
O et ARSI AL 0 B 08 10018 Lenoitss ot LA g
processing resi t 8r0fmiheon GifcGUbks 206110, 208,, Specif g@gbé%’;deﬁ%%ted

transmtting one a plurality of packets in a predetermn adi ¢

link, the I’GSDU;IHQESi&jﬂaQCQéf)@ﬂaﬂdrCléiiicuZ(:iﬁ)ﬁhﬁag@aﬂﬂl%nsﬂh@%v@}age
t 70Caer of 15 each of tins packets no be. allocated for each w the -
periods. MoreweMer, of heha esaurcerahbeocatian ebreuied 209 tpkayssa sta@lien
of transm_ssion power limting means for limting the transm ssion
rower of Packeétls ipnthhernexedstepl iperd odrtiodbe smaller than equal to
the transm ssion power limt. value. 20 Mreover, when the Qos is
smal l er than or eqlaf YU &°opredersr fihed vad e, si A HHElh’éb’(tOfstS_@EV_lce
eriod, the resource allocation circuit 209 _nay set the transn ssion
Bower of pacKet's “°f o 8Rctdd The t f%oﬁ)slrﬁ%sﬁéiﬁlb?i%e??!??ﬁ‘fl%_tﬁﬂ?)tﬁé a
maxi mum transmi§sshoppower. 25 The circulator 200 is a swtching
circuit configured to sort signals transnitted/received oetwee, the

mobi | e station NS ghanddhe Rases;st@tdon,BSk: rEherciggul ator, 209 .yt
out puts an 37
10 configured to allocate radio resources for packet transmission

in accordance with respective processing results of the

circuits 206 to 208. Specifically, when transmitting one or

a plurality of packets in a predetermined radio link, the

resource allocation circuit 209 changes transmission power of

15 each of the packets to be allocated for each of the step periods.

Moreover, the resource allocation circuit 209 plays a

role of transmission power limiting means for limiting the

transmission power of packets in the next step period to be

smaller than or equal to the transmission power limit value.

20 Moreover, when the QoS is smaller than or equal to a

predetermined value, in the next step period, the resource

allocation circuit 209 may set the transmission power of packets

to exceed the transmission power 1limit within the maximum
transmission power.

25 The circulator 200 is a switching circuit configured to

sort signals transmitted/received between the mobile station

MS3 and the base station BS1. The circulator 200 outputs an



downward signal received fromthe base station HS1 to the downlink
processing circuit, and transmts an upward signal processed b y the
unl i nk _ink processing circuit i:0 the base station BSI, . a
a"a et Communi cations method Accordi ng %4 "phi.. Enbodinment) FIG 16
stows a flowhart of the packet conmunications nethod according to

this e”bOdi”%%tharlhéiBﬂQKeEéce§9ﬁ§“g%§@tkRQSbQEEhQQ gESRrgg%ﬁgéothe

this enbod.nent. the cane. 10 as t et conmuni cations ne
according tOdbhﬁlﬁhksﬁroé%gEEHg|d£¥ﬂﬁit,eéﬁapEr£9§mf%%(gK”&bdaﬂﬁqsqgnal
Step S203 and a. point that- transm ssion power of packets iIs

control | ed byrbhesmebidyethstailiion Me3cekler €y raftern: these il erences
will be main).; described. 15 As shown in FIG 16, in S201, the
nobile stati ®31a33 1 0:. determ nes whether or not there is a
packet. addressed to the base station MS1 in the transm ssion buffer
213. Wen“the nobile station MS3 determines that there is no packet
addressed to the base station ES1 in the. transm ssion 20 buffer

213, the nobi'f&°5Eht FUN N Hdaite @A Pefahacnyiseat'e Tnts ErRogaBrat)

addressed to the tation BS1_js accunul d in the transm ssion
buf fer 213 by |ooE@%?b§é§§Fﬁa? awggﬁﬁﬁﬁékcﬁﬁ%ﬁetB%gW%BﬁV?mgdeFBﬁons

PAS3 determ pesnthat there:hs a packet,;addressed to.the baﬁﬁ%ﬁ aLien,
651 in the 25 transm ssion buffer 213, the mobi | € station 3
det ermi nes, kBmmunications method according to this embodiment is the same
10 as the packet communications method according to the first
embodiment except for an operation of Step $S203 and a point that
transmission power of packets is controlled by the mobile
station MS3. Hereinafter, these differences will be mainly
described.
15 As shown in FIG. 16, in Step S201, the mobile station MS3
determines whether or not there is a packet addressed to the
base station MS1 in the transmission buffer 213.
When the mobile station MS3 determines that there is no
packet addressed to the base station BS1 in the transmission
20 buffer 213, the mobile station MS3 becomes a stand-by state
until a packet addressed to the base station BS1 is accumulated
in the transmission buffer 213 by loop processing.
Meanwhile, when the mobile station MS3 determines that
there is a packet addressed to the base station BS1 in the
25 transmission buffer 213, the mobile station MS3 determines, in

Step 5202, whether or not transmission power of packets (total

transmission power) in a preceding slot (step period) is “0”~.



Step 5202, whether or not transm ssion power of packets (total
transm ssion power) in a preceding slot (step period) is "01 36 Wen
the transm ssion power: in the preceding sict is determned not to be
"0, 1[1 Cusp 5204, the transm ssion j>t 8wer linit value calcul ation
circuit 207 of the nobile Station :;SJ decides the transm ssion

power val . ue in thWheﬂe{hesk?gngﬂl§s§§§8%gﬂgp H“{ﬁ%]pre%ﬁ%i%%jslot is

transmnissi on Power in the preceding

transni ssi on de@WelinGal £&H ald 9B &it, 161 §€44 152406. t%%@%%h@ss%ﬁ%ower
,tine? :transm ssion power the previcedin sict is J", in Step 42°0j,

the transni ssiion tWvawee ¢td il aalowec i 20ucalaaul ki e GlobgUiet s4d8: ©f Ms3
the base station BS2 obtains an announcenent . signal, which is
transmtted Bediddsetbasdenstetisann Slyef noamithe Sicgnal tisepakat § Oftt in
circuit 203. itereafter, the transxn: ssl. on power limt value

cal cul ati 8n @ BNCE- 1Bt afver srapenisgion pPowandiextheaptscading slot,
transm ssion power lino;, value 15 corresponding . t.., v an ..dent
i C:icCeit io”@\ fSottoiet itht BFF drréneB i SFevRIPONGT ERIFYL R RbPudEPiave
t he announcener | nt %na . in Step 13205, :tne resource allocatical
circuit 209 of " vobi | 8 station MS3 allocates radio resources within

the transm ssion paug hlién ug‘ienal:he «l smqlélsﬁggcﬂ)o %/ L_Ltﬂethfﬁé%receéjd_?g

transm ssi on 20 Dower | mt ue cal culation circul
and a |transmissl @8 €@r CiiWi bregldb 37 ansai £§aﬁélﬁlﬁcc}%%otqertbﬁnp@%%lue

station ES1 by using t he allocated radio resources such as power
resour ced? | maStcepald206, ctheuQosindnbt othdgoL£d d Caridt 208 Edet eHanes” an
announcement signal, which is transmitted by the base station
BS1, from the signal separation circuit 203. Thereafter, the
transmission power limit value calculation circuit 113 refers
to FIG. 15 and extracts a “transmission power limit value”
15  corresponding to an “identification signal of an interference
level” which is included in the announcement signal.

In Step S205, the resource allocation circuit 209 of the
mobile station MS3 allocates radio resources within the
transmission power limit value calculated by the transmission

20 power 1limit value calculation circuit 207, and a packet
transmission circuit 214 transmits the packet to the base
station BS1 by using the allocated radio resources such as power
resources.,

In Step S206, the QoS monitoring circuit 208 determines

25 whether or not there is a packet exceeding a delay threshold

in the packets staying in the transmission buffer 213.

When there is the packet exceeding the delay threshold



25 whether or not there is packet exceeding a delay threshold in the
packets staying in the transm ssion buffer 213. Wien there is the
packet packet c.xt:ae:ciie;t~ the he delay threshold 30 in the

transm ssion buffer 213, Step 5207, t he 3Pesource ai.Lccat7.on
circuit 209 allocates the La :L resources these packets until the

maxi mum avai l;ablg .t rt%%%%ég%npgwepfz%@e lm’ épe s%wd: ﬁcgle@%sio%me

reached, regardless of the transm ssion |n1t

cal cul ated by itibeatrans ssion 2.@%11&@@4 th\éak&@l&'c}le%h%ég% these
circuit 207. .'t :,an hi le w next cket exceeding the delay threshold
are eiest:e. prichedsnottiD t@x S&xihin the ibubiler + 248smihe orppsket of the
communi cati ons nethod according to this enbodinent 10 returns to Step
220and repeatsbtihe $above: de3 ia:rdadied Stegsr&zﬂiso&otﬁaaﬁenbﬁhssdon

Enbodi nen= Next, with reference to FIGS, ., i ,.c. 19 r'. _a 15
connunlca?lo@§w§§s@émiéﬁﬁﬂamT&@RépléﬁaﬁnhYddﬁi¢ﬁ§nﬁﬁnﬁ@doadﬁnmdlﬁgmﬁb
:hi.r.d enbodi_nent of the rresent. ventlon will be descri bed.

FIG 17 is a'PdHEt FBharidrbek oiEgtdm20f -a base station 351

i agram of a mobi 145U SREL 1 TP NEsPd E%‘?&Xﬁgee F°PHTE ERDBAREREToL
rlr el naf ter, deSEriAL ML becgl ven ol diLetences. hevueen, the .

packet comuni cat 1 ons system and the pac conmruni cati ons net

accordi ng topkhkstelcom@dhment:ang hbenoRackeb rgOARURLCahE NS Syt 8RB+
and t he packet comuni cations 25 nmethods according to the first and
second EABodirmentssdesstébed0l and repeats the above-described Steps $201

to S206.

[Third Embodiment]
Next, with reference to FIGS. 17 to 19, a packet
15 communications system and a packet communications method
according to a third embodiment of the present invention will
be described. FIG. 17 is a functional block diagram of a base
station BS1 according to this embodiment and FIG. 18 is a
functional block diagram of a mobile station MS3 according to
20  this embodiment.

Hereinafter, description will be given of differences
between the packet communications system and the packet
communications method according to this embodiment and the
packet communications systems and the packet communications

25 methods according to the first and second embodiments described
above.

As shown in FIG. 17, the base station BS according to this



above. As shown in FIG 17, the base station 13S ac ording this 40
enbodi ment i ncludes a reception power storage circu_,. 1.i ._u

addition to the functions the base . 9@ cn F according t :o0 the
first enmbodi mrent shown in FIG_ . The ception power storage
circuin 119 a circuit 5 conr.S. to store. a sumof reception rower

of ra:_ke._s ¢ifoansehtt ed.from aa&%chkianééhéyEgtoragei%§rgﬁﬁ%gﬂgtq%

bj ase station -,n a preceding step period.” Moreover

to a request aduneAbhheo resoureerabhocat ion BhECUltadilbpsdacedrding to
receptiony ;4s i3 Y. storage circuit 119 provides the stored sum of

t he recepti onhel@ipeweenpadimke; .siowbrieoves, v .1-ie signal

separation circuit: 116 extracts the. «c¢', antic, of packets

accunul ated in theTheragpemiion  porebufferad@l 3imgfuitthe 18obisl @ stiatduan
M5 from apong upward n z:cr mati o decoded by the decodinc, circuit
103, and trafSmft§UfRE q@antitse of S8 pdcket&erbltTherpesbupée packets
allocation circuit %15. %\/Dr eOéﬁr, based on a sun, of reception power
in a precedi g SPEHTREr T AnhiBH IS FERLEVRE T oM e PReEeptd oP™ in
power storag i it 11 nd .t he antity of. packets accumul ated
B A R
recei Ve_d fr Off‘rtoH?tﬁé mloﬁ%gaéﬁié&ptfdrf %'fi!'rt:ulg:Gllél\,é th@SPYULLS s on power
allocation circuit 115 allocates radi o resources (code resources,

sl at resourcesoandet berdike)l 10f prheiavbhi t1ge Staticdn sulMSo Neide NHeption
step. For exanple, based on the above--described sumof 25 reception
power inlfhepprecedingasteps period, the resource

Moreover, the signal separation circuit 116 extracts the
quantity of packets accumulated in the transmission buffer 213
of the mobile station MS from among upward information decoded
by the decoding circuit 103, and transmits the quantity of

15 packets to the resource allocation circuit 115.

Moreover, based on a sum of reception power in a preceding
step period, which is received from the reception power storage
circuit 119, and the quantity of packets accumulated in the
transmission buffer 213 of the mobile station MS, which is

20 received from the signal separation circuit 116, the resource
allocation circuit 115 allocates radio resources (code
resources, slot resources and the like) of the mobile station
MS in a next step.

For example, based on the above-described sum of

25 reception power in the preceding step period, the resource
allocation circuit 115 calculates total available reception

power in the next step period.



allocation circuit. 115 calculates total avail able reception power
in the next step period. 41 Here, in W base station PS

t ransm ssi on. :;meir control perforned at constant reception power.
Thus, reception ;sper code 0; the same41Therefore, based the .a ovr
e crlb Thd t tic.. ,. -, receptlon power in the next: e>i

perlod i.=res gqll cuit can .cal.cul at e
nunber of codes mhlc% can ggg E%%E%t (N1BFhetﬂﬁknu§F38nIagy?egontrOl

Then, based an therabpvg- ztdesnChant; ?&§e§%iﬁﬂlﬂ wdy Of ThuBaC%%%%ptlon
the resource allocation circuit 115 cal cul at es e nunber of

:oci es be abbeeat eskit hectespest itve nphhbe s.hsidoNs MSphsam drhetne
nunber codes which can be all ocated. The resource allocation circuit

115 transnit sbbhe-dusbetbedftcoup aazlalioeattedréheptmp@tv&e\&e ifokhkenext
stations, Mto the r; coydulation .rcuit -11.1 15 ks shown in

FIG 18, t’heS#@Elp@l%ifatherrqwua@@oabﬁqrgattmn thirsuenBiddi mentcalculate
i ncl udes a packet quantity notification circuit 215 in addition to

t he functi on$P6f “tRRSFo? b, CAEE S tvatiichn c2oShe ae bbe ¢ el tid tthe sezdndtep
enbodi nent shown in FIG 12. The packet quantity notification
circuit: 215P°F&°% circuit 24) configured to notify the base station

ES of the quantltymén  PRAREG 80 A0RUIULRL SR LD diey LLARPRLFS 00 BULLE

213 (such as an anount e nunber o
”U|t|plex'ngthgereQMﬁﬂhi%Ml%%aﬁggke&§rdﬁf@I@@ﬁb%@kuigtgémﬁk!%%mBEr of

upward packets in the signal nultiplexing circuit 212. 25 Moreover,
t he packé&® quantityy netdifliceattiednt €ithewtdspskd-ive mobile stations MS from
the number of codes which can be allocated.
The resource allocation circuit 115 transmits the number
of codes allocated to the respective mobile stations MS to the
modulation circuit 111.
15 As shown in FIG. 18, the mobile station MS according to
this embodiment includes a packet quantity notification circuit
215 in addition to the functions of the mobile station MS
according to the second embodiment shown in FIG. 12.
The packet quantity notification circuit 215 is a circuit
20  configured to notify the base station BS of the quantity of
packets accumulated in the transmission buffer 213 (such as an
amount of data or the number of packets), by multiplexing the
quantity of packets with control information or upward packets
in the signal multiplexing circuit 212.
25 Moreover, the packet quantity notification circuit 215

may periodically notify the base station BS of the quantity of

packets accumulated in the transmission buffer 213 without



may periodically notify the base station FS of the quantity of
packets accumul ated in the transm ssion buffer 213 w thout 42
mul tiplezing the quantity of packets with Mcontrol. information or
the upward packets. The signal separatid® circuit 203 extracts radio
resources (code resources, slot resources and the like) in the next

step period fn{uq?-gﬁeggngo Q;da’?f Qr ggtbfm gecoded By fhe ., decoding,

circuit 202, an ransmts radlo sources to the Tresource

al | ocati on ciihGUiI$2299n bR gm@ nexdrStRRReki od, the resource
allocation circuit 2e9 allocates radio resources for packet

transm ssion in l1Ohaccorgance swipkathenr adio-viesouncesekt aanstd t tredio
from the aional sceparation circuit. 203. Wth reference to FIG

19, the packetescomrani catdeomssonethed sAcgords ngrtos thidstleriddiement the
will be described. In Step S301, the nobile station M5 transnits an
upward 18 singral S i p?pﬂ@s%efcmm oy dowghandiitnfogfnagackete-oded by the
accumul at ed |n the transm ssion buffer 213 to the base station ES.

in Step 5302, deicg éB@dFH&HEé:%P?hf?gkéﬁﬁpﬁﬁlbﬁﬂ%F’6Fd1%é5F8P§cPﬁ'%Dthe

precedi ng ste eriod ch.is st ore the reception power
st or age C|rcﬁ%F%ff§e %%gh tThe Yuaut’it dff%gc:kets 20 accunul ated in the

transm ssi on bUffefna&éaHéx£nﬁxﬂppékgo§t45ﬂOp%sgﬁ%céMAHQQchﬁlon circuit

transmtted fromthe signal separation circul base
station BS caloul atiesatadi o-dBSOUFEesSufenders £SQUERES, trShehission in

resources and the of the nobile station M5 in a next step period. 25
in Step 3803acthedbase wsttat tion rBSib rransitirice st thes real iditledt £6bm the signal
separation circuit 203.

With reference to FIG. 19, the packet communications
method according to this embodiment will be described.

In Step S301, the mobile station MS transmits an upward

15 signal multiplexed with the quantity of packets accumulated in
the transmission buffer 213 to the base station BS.

In Step S302, in accordance with reception power of
packets in a preceding step period, which is stored in the
reception power storage circuit 119, and the quantity of packets

20  accumulated in the transmissionbuffer 213 of the mobile station
MS, which is transmitted from the signal separation circuit 116,
the base station BS calculates radio resources (code resources,
slot resources and the like) of the mobile station MS in a next
step period.

25 In Step S303, the base station BS transmits the calculated

radio resources of the mobile station MS in the next step period

to the mobile station MS, by multiplexing the radio resources



radi o resources of the nobile station M5 in the next step period to
the nobile station M5, by nmultiplexing the radio resources 43 wth a
downward signal, Step 8304, the resource allocation circuit 209 of
the nobile station MS allocates radio Pesources for racked: .

transm ssion (in other words, determ nes transm ssion. power: of 5

packets) An thenngxt siep-Pefifdy, in accordance with the radio
resources of the nobile station, which are received fromthe rase

station SS. Thereaft eftert Beopacket rbEalr 8883 olch@Rogi Fcttidi + 284 Of the
the nobile station M5 transmts an uplink signal the .base station

BS by use of mbhelal | ocatieth r Bdi 0a YlesoideeSrad Do Aceaiodiragst ofdhe packet
packs., cc,rmunic:tions systemof this enbodinent:, w thout having a
particul arl y tspeeinabsiconfingurlati onrdsheldtreams mes st om spowerioof power of
packets inp the nobile st'ation' MSis limted in stages at the .
nobi | e stAti 8ACketsk ingéhe Manis SteRCReT1T@CEpt FOPO TR Biahote aadio
mobi |l e station can 15 Cg’? revented. in addition, reduction in

[

capacity and®"“déterfror BPPens &5t FEPacti o lcaRC e PT L VSA iftody the

Mor eover, ac Qr i he . racket cosl.::...nic.atiaons systemof this .
enbodi nent , |Bn u%%%%lso‘%lo? rsi' ntklg? reer‘-:leflgtce(ér ’o%ﬂ%ﬁasﬁke%s?%é%éf%lsSclaonn Ggrcutt

reduced and a;gOHMURNCALE PN QUaldity, Gan: be further u;a%knp&gl;{ggmos the

Mroreovter, according to the packet communications system
enbodi ment, bheebaset st AtBOMLRTLAD rfARPLOPN I atetyd +std Utlschfiees .

nmobil e station M5 to change the transm ssion power in the next step
period, BY use of Adeoliant ittoy tofe packetsco@bunotafiedts fayemetthef this
nobi |l e station M.
embodiment, without having a particularly special
configuration, the transmission power of packets in the mobile
station MS is limited in stages at the mobile station MS side.
Thus, packet reception failure in another mobile station can
15 be prevented. In addition, reduction in capacity and
deterioration of QoS satisfaction can be prevented.

Moreover, according to the packet communications system
of this embodiment, influences of interference on burst signals
can be reduced and a communication quality can be further

20 improved.

Moreover, according to the packet communications system
of this embodiment, the base station BS can appropriately
instruct the mobile station MS to change the transmission power
in the next step period, by use of the quantity of packets

25 notified from the mobile station MS.

Moreover, according to the packet communications system

of this embodiment, the mobile station MS can perform



Mor eover, according to the packet comrunications system of this
enbodi ment, the nobile station M5 can perform44 notification of the
quantity packets together with t.-ansnias Oro of packets. Thus, ie
not: r;;: icedi.o se ...ante notify t gquantity of accumnul at ed
packets. Moreover, accordlng to packet convnurl 7cat’'.!.ons system 5

of this enmbodijmnticatherbase stati aﬂaﬁ@lG?n Per 'p%@k(é%l I yti)?!éh?&lat Quit

the radi o resources ta, be used, by use of the per|o icalfy notifie
quantity of packeksssIBHS:E ﬁé&d@l | @hu§takll@ﬁnga&eaageé&@coaéé;%%tﬂe%
of radio resources, which is periodically reviewed, and can

prevent ed frwnntnéqemhenguaﬂﬂlf&Idﬂxﬁddmmmﬂéteﬁnpaessasy radi o
resources. Mreo:eer, according to the packet. conmunicat.ions system
of this enbodi mentMounabvke, scleeddlinagso ithei samott requunédat bonalsyaysm
exchange information, such as priority and :_ Jsed tine, about al
transmtt8d pdcketls bethrdiaitie nohi | Base abitahsOBr BSlBJBBJetIm@rPQWllY

base station d the tation, so as to underst.'and the

i nf or mati on, a?@ﬁ&???eggﬁk ¥ feﬁBPEC?ﬁaFOtHEEpHER%t SEmmitfi cati dhs
systens and ke nica ds according .to the
first to thi gﬁ&oégcg?? Otﬁpscrﬁgaa abgve hbe Tea #zed " Uelhe

executing a cpacket, eQAMURLLALd ONS J-QQK %”b@e§8a&999eé£hfhes whlch is
predet erm ned conputer |anguage on a conputer provided in a base

station or @eiraddeceonyr okvdeve€e Ofd aa@nbd GEN dhidc!ded ddtad ving
mobil e 25 station such as a portable tel ephone set,
10 allocation of unnecessary radio resources.

Moreover, according to the packet communications system
of this embodiment, unlike scheduling, it is not required to
always exchange information, such as priority and elapsed time,
about all transmitted packets between the mobile stations or

15 between the base station and the mobile station, so as to

understand the information.

[Modified Example 1]
Note that the packet communications systems and the
20 packet communications methods according to the first to third
embodiments described above can be realized by executing a
packet communications program described in a predetermined
computer language on a computer provided in a base station or
a radio control device or on an IC chip included in a mobile
25 station such as a portable telephone set.
Specifically, the packet communications program

according to this embodiment is configured to execute each



Specifically, the racket conmunications program according to this
enbodi ment is configured to execute each 45 p: ocessino described in
he. first to third enboo..neents c.esc .coed above by use of
hardware _ .sources incloded in a. such & packet: comruni cations
progran1is recorded in a a recording nedium (a floppy disk 116, a

; D--ROM 117, @qceNs118 @l asseht efape; 1191 whi ¢hscan &&Jd%én@é

a conput er 12 0 as s,-LOwn 13, Accordingly, the device descri bed n
the first tmersrireneﬁbtamwanayntlsedsscrlab@\daﬁéaojy@s&ﬁrbeskancm@edl hLe" a
via this recording ;tedium, thircngh t}]E _:onputeL 120 o-_ by
directly 10|gﬁﬂaﬂdllpgrpheepccmpwwann menories of the nobile stations
tihl to hh3 and the |i ke Consequently, through rhese recording
media, sc:i:i:.S, aPecian b@cb%%l¢%mmﬂnhgatnnnSdErQQVQm B itkdarded é¢n a
1. cans :e. ‘ed to, the c)r Lt.e;.r 120. Moreover, such a acket
communi ca |0ﬁ§ﬂﬁf§§P8ﬂWedéhmb63fﬁgp@élﬂvéFeH¥% & FobiRrY %%étﬁbﬁuﬂ%éé8

ch, as, downl oading via a rad

b th h
nétaorier t Lﬁgg s§§%¥%%t%ﬂggﬁg%3%¥tHglﬁ%dV¥l&5%5?? eayﬁ%é%€PUter e
o 11 og D aRdonBREe] peOTTLA! CALLODS MPLACTrEAR OFCL ALEER 2, che

[ Modi fi ed Exanpl e Mor eover, invention i's no

to the firstit@tthi rt@h&@b&%wméqﬁeaegbpﬁge@%%%b&én %%yr@é%ezéch%la
foll owi ng various changes added thereto. For exanple, in

above- descri hed senbodident sedtihe, 26 paekete Ccmmumle@aizoalai 1sysit1<i@c@m§l
packet r.~ mmunicai ions nethod of the present invention have been
descri bed?basadtenlihe threlraidonship retowees ©hetbasebstatsioniand vhe

nobi | e station. ‘
to MS3 and the like. Consequently, through these recording

media, software can be easily saved in, delivered to or
transferred to the computer 120.

Moreover, such a packet communications program can be

15 delivered to a mobile station used by a user through service

modes such as downloading via a radio network. Thus, smooth

spread of the above-described packet communications system and

packet communications method can be realized.

20 [Modified Example 2]

Moreover, the present invention is not limited to the
first to third embodiments described above but may have the
following various changes added thereto.

For example, in the above-described embodiments, the

25 packet communications system and packet communications method
of the present invention have been described based on the

relationship between the base station and the mobile station.



46 The prese_.:,v.rit.ion car:be a! so app-lied to ..::asewhen.,"”

, Station functions as a relay station for another nobile station
or at base station, such as an ad hoc, technology and a

t. . _hnoli:~r, for exanple. 5 1n this c#$e, when the non:L.e station
as the relay station becomes a transmitting side the

above""descﬁhg%ﬁéééﬂyﬂHJEﬂﬂ¥EnQ%EBE%QS§§%ﬂ¥%$dEA k%%ew%sﬁ? mgbﬁle

»'.aia; 71, 1i9, relaying is pex et ween anot

station and tshetbaserSlatibon, as br 2SI §SEONORAWET 2 COMd OhoBM MRKLRK
for the base station 10 is perfornmed 8nii, at the sane tine,

transm ssi onopoweaseontaolon | Buadowlannkd frerc asebher smpiahe Statiitenhbs

performed. Moreover, when relaying is perfornmed between bass

stations, t héechnahsay ssfon qgomerlecontrol in the uplink for the ace .
..anon, is perfornmed, 1= Moreover, in the firs._to third

embodi men?'s descr i Bedniaeee . vhen tihansh sl oha pbwerscio Felay station

per f or med fOE)et he base station or the nobile station. Ho:nFeve , for

exanpl e, t he®®FPARSA SEFBA™poerd (,Sl(}lﬁ’ter of e &opE- §F§6rb%?‘fl Jrrﬁ@émﬂﬁsaon
di trol e which tral s respectiv ase st.ations,

:ﬁl Isocaggn r% erfergnc%elgc\)/lé %gangoéo%x%fel ﬁg% &Y g5t §F4 PBﬂgd

are sequentigklycoQtified 4,0 the n: %d|§t?QQBFO|?n9eVﬁﬁ§ station,

transm ssi on power and an int erferenc eve -a nob e station

whi ch est abl ishesmcosmBMiLaAtdroasnWrbh thesn nespect kve Q@é%a%teafslt%%n
are monitored by the radio control 25 device through the respective

base st al® onss phocondiedghyd, &t thansmessina, powersoliisgibnvigdwier cdntrol
cal cul ated by the radio
inadownlink for anothermobile station is performed. Moreover
when relaying 1is performed between base stations, the
transmission power control in the uplink for the base stations
is performed.

15 Moreover, in the first to third embodiments described
above, the transmission power control is performed for the base
station or the mobile station. However, for example, the
transmission power control can be also performed in a radio
control device which controls respective base stations.

20 In this case, interference levels and QoS of respective
base stations are sequentially notified to the radio control
device and transmission power and an interference level of a
mobile station which establishes communications with the
respective base stations are monitored by the radio control

25 device through the respective base stations. Accordingly, a

transmission power limit value is calculated by the radio

control device, and notified to the respective base stations



control device, and notified to the respective base stations 4 7 and
the nobile station. Specifically, a control device :or realizing the
pac.. z~t t co:nmunications, systemaccording to the present
invention controls transm ssion power packets in a next st:ec
period, 5 in accordance with _ ansm ssion power packets in a

precedi ng Step Reri gdpand andids r_ rence vel in a receiving ~a
tion. This. it is needless to say that the control dean «cr is

rount-~ d in a basgesiéicdllyn ano@: rObidkeisearct %al%&ﬁ@vﬁ{e o
control device nmay be nounted the radio control device which fS:

indirectly commghsctheobaseystati am,corNDUGTRIALtWPPLEEABhL! TYvASition
descri bed above, according to the g,resent invention, a transm ssion
power |imt vaRGeEclh &ratextisstiep peveod i packbtdetrernhaed i)lyepmerdbd,
act ual trgnsm' ssi on O{oower of packets in a preceding step per.i.od.

Thus, an incréaseuf el it et fEpBARES S| @V ePrvEn @ RBBKEES Sthat |Pm¢cedlng

bel ongi ng to _anot her. can be ressed wthin a TPC margin. In
addi ti on, reé%o i €Flmion aggp%%ljtv {frfu GECEr 1O &t igha ’Fe‘ﬁ%‘S"lng Station.

sati sfactionrgye o %CI?Qé(% 0 29 L%I -5 ¢/ cpoen roeivgnt 68% Jltﬁ mppgpted

particul ar, according to the presen i nvent | on, predrcti

next step peﬁhoéj Ha%epgfi@icma@ngaé%%hQQet Qﬁatp&?ce%ng§E?p Tﬁ'gir cggtro
Thus, influences of interference on burst signals can be'reduce an%i
a communi cat deniquakiaby leamo$-de bur tther ddmrovesht 48 device which

10 indirectly controls the base station.

INDUSTRIAL APPLICABILITY

As described above, according to the present invention,

a transmission power limit value in a next step period is
16 determined by use of actual transmission power of packets in

a preceding step period. Thus, an increase of an interference

level in a mobile station belonging to another cell can be

suppressed within a TPC margin. In addition, reduction in

capacity and deterioration of QoS satisfaction due to reception
20 failure can be prevented.

In particular, according to the present invention,
prediction of the next step period is performed based on the
preceding step period. Thus, influences of interference on
burst signals can be reduced and a communication guality can

25 ©be further improved.



CLAIMS ; 1. , A control device which controls packet conmunications
performed through a radio |ink establ 48hed between a base station
and a nobile station, the control device conprising: a resource

al l ocator configured to calculate a radio resource for the nobile
station in a next step period, by usiealpfs sum of reception power of
packets fromall nobile stations controlled by the base station in a
precedi ng step period and the quantity of packets accunulated in the
nobil e station included in the upward siaal fromthe nobile station
and, to notify tRecongal ddvicatveticly airals pasketicomemurtiativimepandtmddetheiugh 2 gadio

2 , Ab fatian. whi f k i : th
aii o 11 i EE BN EER AR, No° posa i RRREN | DB G convol

station, t heviba®epstiag:i on conprising: a resource allocator configured
to calculate a r??&gur[me RULtEEonREurEd S caBRktt 8 rédidfdsQidcd fOr Be mdBHd stitloRn a
period, by use of sum of reception power of vpag}?et from all n@FHe.
stations ot #e paigdhhy mpe oh Ay oft FCFRIEN RO 9f 4R Sn€5°‘§t‘é‘pmﬁ G Ypplons
and | t 2 e . qu %Bﬁtjﬁmxd B daé’tgd‘ée _Eﬁtiélﬁﬁ?l %ﬁin%dstepi pg—i?dlmdrfhb@daﬁtitg bipackets accumulated
i ncluded in the ward, si,gnal .f.,ramthe nmobi ti [
Lo Yoo L Patna bl e Ui ed it B iR fFoud e §0lon %“gtﬁce}{&‘ﬁy‘he

conmmuni cat icgiedatpd xadio asbinke thithpmoliprsttompacket communi cations through a
radio link established between a base station and a nobile stati on,
the programallowi ng a conputer to execute processing of cal cul ating
a radio resource for the nobile station in a next step period, by use
of sum of reception power of packets fromall nobile stations
controlled by the base station to a preceding step period and the
guantity of packets accunulated in the nobile station included in

t he upward signal fromthe nobile station, and notifying the

cal cul ated é.adi 0.A.rb(a:i.:;se(g;ltjarti((:x(;'l W, %htpgr?onrlrlso %ziw & c%%%tuim%gﬁons through a radio link established
between the base station and a mobile station, the base station comprising:

a resource allocator configured to calculate a radio resource for the mobile station in a
next step period, by use of sum of reception power of packets from all mobile stations
controlled by the base station in a preceding step period and the quantity of packets accumulated
in the mobile station included in the upward signal from the mobile station and, to notify the

calculated radio resource to the mobile station.

3. A packet communications program which performs packet communications through a
radio link established between a base station and a mobile station, the
program allowing a computer to execute processing of:

caloulating a radio resource for the mobile station in a next step petiod, by use of sum
of reception power of packets from all mobile stations controlled by the base station in a
preceding step period and the quantity of packets accumulated in the mobile station included
in the upward signal from the mobile station, and

notifying the calculated radio resource to the mobile station.



