21 August 2006 DESCRI PTI ON PACKET COVMUNI CATI ONS SYSTEM PACKET
COVMUNI CATI ONS METHOD, BASE STATI ON, MOBI LE STATI ON, CONTROL DEVI CE AND
PACKET 5 COVMUNI CATI ONS -PROGRAM TECHNI CAL FI ELD The present invention
relates to a packet communi cations system a packet communi cations mnethod,
a base station, a nobile 10 station, a control device and2hAwrukiE2006
communi cations program all of which are¥or performnng packet

communi cations through a radio |link established between a transmtting
station and a receiving station. 15 BACKGROUND ART In a conventi onal
packet conmuni cations system upon receipt of a packet addressed to a
nobi |l e station, a base station all |0 resources (power resources
and the like) up to nmaxi num avail abl'e transSm ssion power of the base
station, and 20 transmts the packet to the nobile station. For exanple, in
a CDVA system upon recei pt of a packet addressed to a nobile station, a

base stati on maldreeatesmORdeaT ARQIHRSTH) PACKBX DbMMURMEL T 1IN e MEFTRDSIT SSion
power of the base station, and transmts the packet to the nobile station.

25 In the conveasEoBaRATpas K atOEINBENSTATIONGNSONYROR NDERI CRIeg iERe®EAbOVe,
when packets arrive at a base station in a burst way, transm ssion power
of packet§ in the base stati onCeMMANFCRATIGUDEROGRAM gnificantly fluctuates

tenporal ly. Thus, fluctuation of an

TECHNICAL FIELD
The present inventiocon relates to a packet communications
system, a packet communications method, a base station, a mobile
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 amobile 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, é'baSe st-ation allocaﬁes code resources up to maximum
available transmission power of the base station, and transmits
the backet to the mobile station.
25 In the conventional packet communications system as
described above, when packets arrive at a base station in a burst

way, transmission power of packets in the base station




interference level (interference power) in a nobile station belonging to
anot her cell becones large. FIG 1 shows a schematic configuration of a
conventional 5 packet conmunications systemin a dowlink. In this

drawing, it is assuned that a base station BS1 controls a cell (area) "A"
and conmuni cates with nobile stations MS1_and MS3 which ar2l Alngustt2886i n
this cell "A", and a base station BS2 con’?'rol s a cell "B" and conmuni cat es

with a nobile station M52 which is located 10 in this cell "B". Description
will be given below while focusing on reception situations in the nobile
station M52. |In a packet communications system performng transm ssion

power control J(ERCY;caReRetGR A0 LONEESLSNSG. [ AKAl, ERGELYSCLAY o an

receiving stati inani iately 15 preceding slot, transm ssion power
of packets of ;a+braBsghtd i NG, St ALiN@RB rifBranf8Xhowd Ot iirS adabBilkensdashols t o

have a target SIR (signal-to-interference power ratio) which is obtained
by addi ng a BRCoagiayntd caroitequiceed Be&owés thergeecei ving station. For
exanmple, in the packet comunications system 20 performing the
transm ssi on power Ebht lobhows asseivend i Fran f pmyratgaedf onCanveERE &2t ence
| evel received by the nobile station M2 in a slot 1 (see FIG 28!5
transmi ssi®n POREETFONBHEREE ong R b ANt ® dHE oI | eI B A PofT 9n the
base station BS2.is _deternmned so as to have_a,target .SIR (f le, 4
; ; j Is a e?i g !
dB) vhi ch 25 15 SBtATHE by RddP S FRC RGP (Tor exandl &1 4 To a
required SIR (‘Ec’rar%iiégﬁkﬁnic? witRURNERe 88, ShMED Hldus 24 ivhelrd
| arge quantity of ugust 2006 packets arrive at the base station BSl in
a slot 2, thejbag€ed in this cell “A", and a base station B52 controls a cell
“"B” and communicates with a mobile station MS2 which is located
10 in this cell “B". Description will be given below while
focusing on reception situations in the mobile station MSZ.

In a packet communications system performing
transmission power control (TPC), based on an interference
level received by a receiving station in an immediately

15 preceding slot, transmission power of packets of a transmitting
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 transmission powef control, as shown in FIG. 2C,
based on an interference level received by the mobile station
MS2 in‘a slot 1'(sée FIG. 2B), transmission power cof a packet
addressed to the mobile station MS2 in the base station BS2 is
determinéd.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




station BS1 all ocates code resources up to maxi num avail able transm ssion
power of the base station BSl. Thus, conpared to total transm ssion power
of the base station BS1 in the slot 5 1, total transm ssion power of the
base station BS1 in the slot 2 is drastically increased. As a result, as
shown in FIG 2B, the interference level in the nobile staliAugub&06r om
the base station BS1 is rapidly increased in the slot 2. Therefore, as
shown in FIG 2D, in the nobile station M52, an SIR of a received 10 signal
falls below the required SIR to cause packet reception failure. As

descri bed above, the conventional packet comunications system descri bed

above has a drawhack in_that regardl ess_of t TRPC margi.n,, the rapij
i ncrease of tiPeavé%%isn ef ey edn%éc}jleeggfei ?lé?%leonr teﬁgeli \?lnn% sé‘%art i'?‘o'nJC e %’%Q

burstiness 0fsRAGKGL Bs PSR dIG BBGKCE{ SHRIYS QB Eé‘ir!\&!s{i‘?ndnﬂfag_ﬁlwaﬁﬁées-

Moreover, there i1s a drawback 1 n that such packet reception ilure
deteriorates a:GERHHBEEA: P& rQaldHey/pand 4eerieases: A TaUS! efbngriael ty. 20
DI SCLOSURE OF THE | NVENTI ON The present invention was made in consideration
of the above twithtunsdasmeessidt posreancbbflectbacle shetporesedit innvértsbot to
provi de a packet comunications system a packet 25 comruni cations net hod,
a base st agi ord,, BoHwbitkansmnassben PRvesont Lok REsA ctathdn BSatkdihe slot

comuni cati ons program, which are capable of i rTErovi ng satisfaction rate
with a systemzcéb atnglfflAMgh%‘fr%(%J- af# s Tg54 FtyasofShgl%‘Pv’r‘ng@Qo@’ by

dynami cal l'y | it[;qiet irlz’lgerference level in the mobile station MS2 from the base
station BS1 is rapidly increased in the slot 2. Therefore, as
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 considér’ation Vof the
above circumstances. It is an object of the present invention
to provide a packé{: communications Systém, a packert

20  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



transm ssi on power of packets in a transmtting station and keeping an
increase of an interference level in a receiving station belonging to
another cell within a TPC margin. 5 In order to achieve the foregoing
object, a first aspect of the present invention is sunmarized as a packet
conmuni cati ons system whi ch perforns packet conmmuni cati ons21 Awgast®00& r adi o
| i nk established between a transmtting station and a receiving station.
The packet comruni cations system 10 i ncludes a transm ssion power setter
configured to set 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 | evel of the recel gggvfégtHggg)gggeo¥$£am£g§if'r§3m§§9§ t of

t he present iﬁgght?oﬁuﬁsltXSC%unnarlzed a et conmuni cati ons system

whi ch perforng . Ragkel : SR LA PAskLhLOough, atEéx@ér@ikﬂﬂi%‘g gghabbhshed

between a base station and a nobile station. The packet communi cati ons
system i ncl udegepshgPaselhéch JLYTS ahOhineBapglagcd IARST 9% anrepeieing or
each of step periods of a predeterm ned | ength when 20 one or a plurality
of packets arethtdananbélenging tthe anadher| cak]l wiathdin raa e serghnpower
limting means for setting transm ssion .power in a next step period by
use of trafsnissi onIpeasier to &chiegecthhd oseapiperdiiecdnda & st efPefence

| evel for the nobile station. 25 A second aspect of the gresent i nvention

i s sunmari zed©%as t4epaPKEECEH MMM At iBhs et FOERSE266r f 87 i Ag PACKEE
COmTUNI Cat | 05 ML BUON Rt P eSS LG ot BlEL 02000
through a radio link established between a transmitting station
) and a receiving station. The packet communications system
10 includes a transmission power setter 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 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 pericds of a predeter_mined length when
20 one or a plurality of packets are transmitted in the radio link;
and transmission power limiting means for setting transmission e
-i‘oower in a next step ﬁériod by use of transmiéé'ion power in a
.preceding step period and an interference level for the mobile
éfation. | |
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



communi 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.

Mor eover, the second aspect of the present invention is sunmarized as a
packet conmmuni cati ons nethod for perfornigg packet communzkAungest2006r ough
a radio link established between a base Station and a nobile station. The

packet conmuni cations 10 nethod includes: a step (1) of changing
transm ssion power for each of step periods of a predeterm ned | ength when
one or a plurality of packets are transmtted in the radio Iink; and a

step (2) of sethhod: Lt NSTLEstmh POMET 2l BeBollEXhy SLER:AOK] 0UrnbYplisgeof

transm ssi on power a preceding step period and an 15 |nterference | evel

for the nobil eoﬁﬁnahw@tldhg Hefthoaspesiudds the tphgSerdndnMaIldropowsr of
summari zed as a base station which perforns packet conmunications through

a radio |inkpeskabtishadnbet welsrp tplee ibdskey st=at iodnt wartk el sadlvinl powstadfi on.
The base station includes a transm ssion power setter 20 configured to set
transm ssi on péﬂbet@)flrpa?cmé,rﬁgeiihnq s psrdped pedi oy IREerSerencer BASH ssi on
power of gckets n a precedin step period and an interference |evel of

t he nmobi | €° st &Fi bhe Mrebiier S%ﬁélPHird aspect of the present invention is

sunmari zed as a ba statlon mhlch(f%{fo %ge Ziﬁglnnunlg§gg§%%

t hrough a radi o | i nkestabl’i § meenp?ﬁe ase sfation an

station. The Dasg,5iAld AL 'a“%'a‘éﬁi%% coﬁﬁqﬁﬂléﬂidrﬂg R2BE EQE £82ARGAThg

transm ssi on power for each 21 August
packet communications through a radlo llnk established between

a base station and a mobile station. The packet communications
160 method includes: a step (1) of changing transmission power for
each of step periods 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 periocd
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 precedi_ng
"‘step pericd and 'aﬁ intérference level éf the mobile station.
Moreover, the third aspect of the present invention is
summarized as la base station whibh 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




step periods of a predeterm ned | ength when one or a plurality of packets
are transmtted 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 |evel
for the nobile station. A fourth aspect of the present inv2hiAugast2006
summari zed as a nobile station which per‘f;'orm; packet communi cati ons
through a radio link established between the nobile station and a base
station. The nobile station includes: an interference 10 | evel average

val ue obtainer configured to obtain an average value of interference

ammouncenent - SLGRATS TSt SErs Pageeve it S TRERH ik H e R D LT or

announcenent sig rom 1on; a a transm ssi on power setter

configured t@eSelcfd@aNadlSSI ARl Of tRACKEI S 1AnR ; NEXd tSEBBmPEEig by
15 use of transm ssion power of packets in a preceding step period and the

average of i npewterence: imyakans My ewtringherdrautilslk iasppetenfint BAengtesent
invention is sunmarized as a nobile station which perforns packet

conmmuni cat i onstehrpengiod yadse bf nkraasimlslsiiohegobetr weere ivec20invbstep
station and abase station. The nobile station includes: _interference |evel
obt ai ni ng Prearsried @A Amiimfessezerrageevelvir dgthe mobifder 8hekli9%cei ved by

the base station in an imedi ately_ preceding fixed period of tine in, order
to change transni &i@ﬁrﬁ&éﬁp‘a’txt%@ %8r§FgPFoJrP‘§?rgtel%r‘se§’dIﬁm%‘fl%Efdep 25

P 00 oL % B UL e 0L MBS, 0P PHULPLLY XoBhon ORI e
announcenent shg8abn br B 1181 ARSR 12D 1A4EEG e W&en the mobile station and
h a base station. The mobile station includes: an interference
10 level average value obtainer configured to obtain an average
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 mobilesfétionandétmsestation; Themobilestationihcludes:
interferencellevel obtaining means for obtaining an average
level of iﬁterference.receivedrby the base station'in'an
immediately preceding fixed period of time in order to change
traﬁsmissiéﬁrpdwer at the base sfétion side for each of step

26 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 anncuncement signal from the base



station; 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 period and the obtained interference level. 5 Afifth aspect of the
present invention is sunmarized as a control device which controls packet
communi cations performed through a radio |ink established2betngaeh2t)6
transnmitting station and a receiving stafion. The control device includes
a transm ssion power setter configured to set transm ssion power 10 of
packets in a next step period by use of transm ssion power of packets in a
preceding step period and an interference level of the receiving station

Mbr eover, theSEgEEQ as ﬁt ofnthe resent |n%%%5Epn s 25Uy g
control devi c& SR’ cBRTr 6F8RELE ion - 15 wAT eh- perforns pd%k t
communi cat i On%rfaBEBEQQl rp%qv'eq iﬂ Bkn&ﬁE QQEbSA&qo@eﬁy‘%%% the Raspiskath 0“

and a nobil e station. control device 1ncludes:” step setting nmeans for

changing trapswegsiog p@a@édifr@ s€apbeafi ot 8Rd R 685a Dhed iptedetesntaed

| engt h when one or a plurality of packets are transmtted in 20 the radio
l'ink; and trandewedsion power [inmting means for setting transm ssion power
in a. next step period by use of transm ssion power in a preceding step
peri od and®an i nt ek fidfdhcespestePLf the e sepbi Iwventbdtirohas Jummagd zedfash
aspect of the present invention, it is _25 preferable that a transm ssion

power st or age &SRS @&r%‘%}"t"r? which sopRECL§ 8ﬁ§ﬁ?§§|°6ﬁ“ﬁbﬁ%1‘l%‘?s BSEkRTReq n the
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and a receiving station. The control device includes a
: transmission power setter configured to set transmission power
10 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 receiving station.

Morecver, 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 radioc link
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
transmiseion power in a rprr-ecedin'g step period and an

interference level for the mobile station.
In the fifth aspect of the present invenfien, 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 limit wvalue calculator




configured to calculate a transm ssion power |limt value in the next step
period by use of the transm ssion power of packets stored in the
transm ssi on power storage are further included, and the transm ssion
power setter is configured to set the 5 transm ssion power of packets in
the next step period to be snaller than or equal to the tnRakugmst2@06 power
limt value. Mreover, in the fifth aspeft of the present invention, it is
preferable that. a quality of service nonitor configured to nonitor a
quality of service in the radio link is further 10 included, and the
transm ssion power setter is configured to set the transm ssion power of

kets in th t st ' t d.the t | SSi climt

Val ue wi thi n TERCTEHE AU FABT A1 Ra S ORE B FHE-t PARGH 1 FA
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invention, itstoSeRr&f @habl dhalstiBa J4ANSaL88L88 RAVBEr 8 @hcll8ded,
configured to set the transm ssion power of the packets in the next step

period i n accandarte wirhhsanssidrerjarancedtetelisokod@iheetir ansaett ting
station when the transm ssion power of packets in the preceding step
period is B. NMyepeméssiom pdwer offt pagkpset inf thdaaqntesdsr pavéadi bp,beit is
preferable that the transm ssion_power setter is configured to set the
transm ssi on FOReLesf thpticet 8aPAlt He Hikttranseisplpr RItPbdded torabne -

average value of interference_ | evel ecei ved he transm.tting.station
in a preceding fix r?ﬁﬁﬁﬁnj?nzﬁhéﬂﬁ}f ALy uk oF the present inventidh,

it is preferable that a quality of service monitor configured

to monitor a quality of service in the radio link is further
10 included, and the transmission power setter is configured to

set the transmission power of packets in the next step pericd

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 is 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 the tfansmitting station when the transmissidn power of packets
in the preceding step per;od is ©.

| Morecver, in the fifﬁh aépect of the preééﬁt invention,

it is preferable that the transmission‘ power setter is

configured to set the transmission power of packéts in the next

25 step period based on an average value of interference levels

received by the transmitting station in a preceding fixed

period.



Moreover, in the fifth aspect of the present invention, it is preferable
that the transm ssion power setter is configured to set the transm ssion
power of packets in the next step period in accordance with an average

val ue of transm ssion 5 power of packets in a preceding fixed period when
the transm ssion power of packets in the precedi ng step p2tiAogusis2006.
Moreover, in the fifth aspect of the pres’@'nt invention, it is preferable
that the transm ssion power limting neans 10 includes: transm ssion power
storage neans for storing transm ssion power in each of the step peri ods;
and limt value calculation nmeans for calculating a transm ssion power

ime, value in theynext, ot ehuperd 94 iy Wsseof dbenl AN aSLODCROYEL

stored in the transm sSion r storage t ransm ssion
power |im ting+means sekaribBOSHnaS OfhdPOWREnsRi sd N NEXleSt @R AR ofs to be
smal l er than or equafJ to the transm ssion power limt value. Mreover, in
the fifth aspechfofutbe tpr&sehhel tR1ENiGEiont pdwdd oF paukRiter bt el et
request quality nonitoring nmeans for 20 nmonitoring QS for the radio |ink
is further inetedatriaddin hecordanseiwishom powreagt vailuengt reansmhasian
function of setting the transm ssion power of packets to exceed a
transmi ssi dn PEWEF i nPeckets hdnstap PFeceddndi tHixednaRe FifA t MEEEN &4 on
power when is smaller than or equal to a E{égﬂeterm' ned val ue. 25
I

t he S is,
Nor eover, in Fﬁ@%‘f‘ﬁﬁl%ﬁé’&’?ro‘?ftH"f‘&kﬁFéséﬂt“}%%ﬁ ng 3%en peprefertanl e

that the trangm ssion power [imting means sets transm ssion power in the
next step period in accordance with

Moreover, in the fifth aspect of. the present invention,
it is preferable that the transmiseion power limiting means
10 includes: transmission power storage means for storing
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 wvalue.
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 fun_etion of setting the
.fransmission power:of packets to'exceed-é'£¥ahsmission power
limit in the step period within maximum tfaﬁsmission power when .
the Q0S is smaller than or equal to e predetermined value.
25 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 periocd in accordance with -




-l o- 21 August 2006 an interference level at the base station side when
transm ssion power in the step period is 0. Mreover, in the fifth aspect
of the present invention, it is preferable that interference |evel
announcenent neans for 5 informng the nobile station of an average | evel
of interference received by the base stahﬁpn in an i mmedi atkAngpst@®@fi ng
fixed period of tine by use of an announcenent signal to the nobile
station fromthe base station is further included, and the transm ssion
power limting means has a function of setting the 10 transm ssion power
based on announcenment fromthe interference |evel announcenment neans.

Moreover, in Eh_e.mfﬂefrtf@r@ﬁeg(i}ey%fl FHNEnPLESENY: AR I whed brhisP & £:20] €

that the transm ssion power Imting neans sets transm ssion power In t he

next step perpodetniAcEO dage pariBalbsayer age transm ssi on power of the
base station before a fixed period of tinme when transm ssion power in the
step period is 0. Morsioutelr , aspedie dfi ftheaspeasentt tiwemasent snsemiiot,zed as
a packet communi cati ons program whi ch perfornms packet 20 conmunications

t hrough a radit® 1s pkefatadle thed ibsenbencnce Lanshianmongcsnant agaandior

receiving gtation. The grogran1 al lows a_conputer to execute %rocessing of
setting transrfESFBIRY pBGEPPIfestAtdrs 3han aNexpIslsyepett bt oyt U St

transm ssion ower % packets in a preceding_ st eriod and.an ..
i nterference T5e T EVbPYoITT RESPeRE Yy LBt LBRCORBF by &F oL ha g %1 hs pect
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station from the base station is further included, and the
Y transmission power limiting means has a functiocn of setting the
10 transmission power based on announcement from the interference
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

a packet communications program which performs packet

20 communications thrdugh a radio link estéblished between a
transmitting station and a receiving station. The program
allows a computef to execute procesSing‘ézfr setting transmiss'idﬁ
power of packets in a next step period by use of transmission
power of packeté in a preceding step period and an int‘erfereﬁ'cé

25 level of the receiving station.

Moreover, the sixth aspect of the present invention is

summarized as a packet communications program which performs



21 August 2006 -11 packet communi cations through a radio |ink established
between a base station and a nobile station. The packet comruni cations
program all ows a conputer to execute processing which includes: a step (1)
of changing transm ssion power for each of step 5 periods of a

predeterm ned | ength when one or a plurality of packets aR2é¢ Augmst2006ted in
the radio link; and a step (2) of settingi-transm ssion power in a next
step period by use of transm ssion power in a preceding step period and an
interference level for the nobile station. 10 A seventh aspect of the
present invention is sunmarized as a control device which controls packet
communi cations performed through a radio |ink established, bet

t abl ) en a
transmtting SRRNEENCAMRFLE GOl Her Qo fi&ﬁ.di?h%l%ﬁﬁFaPllﬂ‘é%ﬁ*W@étWﬁEPudes

a resource allogcator .confiqured to.allocat.e a 15 radi e r LO. ext
Step por i od byt Bate GEoFapRiER midids SefiBe’ (ol BRLRet R RHAE cuRiBal

transmtting msffl%tgir%&iaiﬂ PL eoadLRgr 3 SheREd ngéggsfdbe‘ﬁﬂi'éﬁ'tiin%iugés:

packets accu at’e nthe transmtting station. An eighth aspect of the
present inventd (tdpS QYMRT ich8HgiRE BSamsig o3 Hdwer WiiCBapar ber BEepacket

comuni cations through a radio |ink established between the base station
and a nobi be sirdbdencf Thehakaesirdniednl émgthidéenaonesoura elaldaddayort
configured to allocate a radio resource in a next step period by use of
total recepti ;eckeweravé pewiamistiedodnt hlee nmslice 128kgt and oh stePa (81 e@&di ng
step peri od ar;%tttgggqlélafgysrtng/sgjforgagokweérs ina%C%rcrauxltats%%pi ?Jetr?.gdrrggtr)i 1|Jsee Sctn.gt on.
transmission power 'in a preceding step period and an
interference level for the mobile station.
10 A seventh aspect of the present invention is summarized
as a contrel 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 asa base station which pefforms packet communications through
a rad;Lo link established between the base station and a mobile
stati'o‘-n.v Th.e base station includes a resoufée allocator
confiéured to allocate a radio resource in a next step period
by use of total reception iaower of packets from the mobile
25 gtation 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



A ninth aspect of the present invention is summarized as 21 August 2006

-12 a packet communi cations program whi ch perforns packet conmunications
through a radio link established between a transmtting station and a
receiving station. The program allows a conputer to execute processing of
allocating a radio 5 resource in a next step period by use2bAugustl(06
recepti on power of packets fromthe trarBaitting station in a preceding
step period and the quantity of packets accunulated in the transmtting
station. 10 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic diagram
showi ng an overview of a conventional packet cormuni cations system FIG
2A is a graph showi ng total transm ssion power . a base station BSI for

each period of* t PREKES o??mWW’eFadﬁmsl nRrogsamn ‘l’tllﬂéﬂbowﬁfjlrﬁ‘ﬁal PRGEREt

h rf | | of
o1 o st atiONCREDSF b babh BEPT off BT b TRl S0) 2Pt THE OSRBTTHk <1 n
the convent | onal. acketnGORBHRY GALIANS, SYSLEM s GralGohs arge agboshayi ng

transm ssi on power 0 addresse the nobile statton" M52 in a

base station B33ok@era c%@ﬁt@@rt@céx@cutﬂenﬁr&ééﬁﬂnd Bt he1 sonidnk radide

conventional packet communications system FIG 2D is a graph show ng an
SIR of a réceirecdustgnal a héxt Reepopelt oyt uoa NWB2otal macptpien powaf tine
(slot) in the 25 downlink in the conventional packet comrunications
system FIG 3fi paghetxpizomatbeytdimgmitnisiowitagian bver wrewegdhing step

period and the guantity of packets accumulated in the

transmitting station.

10 BRIEF DESCRIPTION CF 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 mobiié station MS2 in a base stétion BS2 for

r‘reach period of time (vsllot) in the downlink in the ponventional
p-acket communicationé '-sﬁzstem. |

FIG. 2D is a graph showing an SIR of a received signal
in the mobile statién MSV‘Z‘ 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



a packet communi cations system according to a f irst enbodi nent 21 August
2006 of the present invention. FIG 4 is an explanatory di agram show ng an
overview of a base station according to the first enbodi ment of the
present invention. 5 FIG 5A is a graph showing total transm ssion power
of a base station BS1 for each period of tine (slot) in a2lidwgusti2006i n t he
packet communi cations system according tel®he first enbodinent of the
present invention. FIG 5B is a graph showing an interference |evel of a
10 nobile station MS2 for each period of time (slot) in the dowmlink in

t he packet comruni cations system according to the first enbodi nent of the
present invention, FIG 5C is a gr.aph show ng transm ssion power of a
packet addre?sfe&hteopfﬂ%e%b’rrfve?r&ﬁﬁt“i'on M52 in a base station BS2 for 15

each period of tine lgt) _inp t Lk, L,.cations
system accor di ng toF#E'eqlf %Lrss negrgrsgjc:)L ?l\rgrgﬁtwo?i%}eﬁgsggggﬁ% ﬁ\%ﬁvg%&l %]G 5D
is a graph shaw,ng. aRa ek & Ac iegl 48dnai @Nal ehPod e DBE @ ShAE: O MB2
for each period of tine (s lot) in"the 20 downlink in the packet

comuni cat i ongnsgateshaccording to the first enbodi nent of the present
invention. FIG 6A is a view showng a state of transmtting packets while
exceedi ng & transniBEGorfXpdwer graph shawiegi hotak pooketissdommuaientdions
system according to the first enbodiment of the 25 present invention. FIG
6B i s a graphashdwt A§atdenIBIy 4a5madl BAL pohet bfme (slot) in a downlink

in the packet communications system according to the first
embodiment of the presént inventicon.
FIG. 5B is a graph showing an interference level of a
10 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 BSZ 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 periog;l of time (slot) in the
20 downlink in the pécket communicationé system aécording to the
first embodiment of the present invenf,;i.o’n.
| FIG. 6A is a Qiew showing a state‘o-f'ltransmitting packets‘
while exceeding a transmission power limit value in the packet
communications system according-to thé first embodiment of £he
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



a base station BS1 for each period of time (slot) in a dowlink 21 August
2006 in the packet conmunications systemaccording to the first
enbodi ment of the present invention. FIG 7 is a block diagram show ng an
internal configuration of the base station according to the first 5
enbodi ment of the present invention. FIG 8 is a flowchart2kAughst2006
operations of the packet communications-iystem according to the first
enbodi ment of the present invention. FIG 9 is an explanatory diagram
showi ng an overview of 10 a packet conmuni cations system according to a
second enbodi nent of the present invention. FIG 10 is an explanatory
di agram show n{c_l gg overview of a mohile statti on_accordi ng_to, the_second
néhe 2

enbodi nent of * pPESERE FHUBMIGIEIONS BYELeT1 AP X T abh Showt Hg t ot al
transm ssi on ggﬂg@%&éntaq( id %Egkiﬁo%%{&{’ each period of tinme (slot)
e packe

in an uplink 7In packet co nications system according to the second

enbodi ment of the prggent; i nuenti o1&k G qlddBdrs andwanh SEOW Ngtedinl
interference |l evel of a 20 base station BS1 for each period of time (slot)
in the uplinkcohfidihesfiaakesf CORBUBREAL isAA% 181S laeroading diteg tihe tHierssecond
enbodi nent of the present invention. FIG 11Cis a graph show ng

transmi ssi®on pokedindnta qfadhet praddnbssedenioidthe base station BS1 in a
mobi l e station M1 for 25 each period of time (slot) in the uplink in the

packet conmuni cat i dHS sPstEnt akOVAIATE B8V AR seRYRT :OMFo8f nERe RAkdte

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

M 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. 112 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.

PN

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 seqond
embodiment of the préSent inventidﬁ. |

FIG. 11C is a graph showing transmission power of a packet

addressed té‘the base station BSi iﬁ a mobilerstationrMSl for

25 each period of time (slot) in the uplink in the packet

communications system according to the second embodiment of the

present invention.



present invention. 21 August 2006 -15 FIG 11D is a graph showi ng an SIR
of a received signal in the nobile station M5l for each period of tine
(slot) in the wuplink in the packet conmunications system according to the
second enbodi nent of the present invention. 5 FIG 11E is a graph show ng
an interference level of a base station BS2 for each peri @d Adgust 2806( sl ot )
in the uplink 1in the packet conmunicatielis system according to the second
enbodi ment of the present invention. FIG 11F is a graph show ng

transm ssion power of a packet 10 addressed to the base station BSl in a
nobile station M52 for each period of tinme (slot) in the uplink in the
packet conmunications system accordi nggto t he second enbodi nent of the

present invention. FI@ MIGiEsa FGRApEPSHOW i STRSPR dresiaes $29rat gnal
15 in the nobi/le station M32 for h.period of .tine_(slot) jn the . uplink
"o the packet CoritAEItFone s BRE FBOPaPh s er Rtolal T ol i | o
the present i atj o ' - i i LAt e

conf !Ogur ati on%g’fﬂ%lheg?mﬁ%ep%%aéﬁsgﬁ)mglégg%a?%gg% ﬁ%%ggc%%ﬁgalgg Eér;rbn%%ji ment

of the presentelBMENENOIHiddZ OIS the Breybhe diwd{@mMshowing a
conput er -readabl e recordi ng mediumrecordi ng a packet communi cati ons

program a8cordi ng ¥IGa ItiB 1@ enyoshirerHowdhgt he piiesefdrdnvecneven. oflds 14
is a table used for determning a transm ssion 25 power limt value in a
next step perbedei statiompB6kefor each period of time (slot) in the uplink
in the packet communications system according to the second
embodiment of the present invention.
FIG. 11F is a graph showing transmission power of a packet
10 addressed to 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
configu;ation of the mobile station according to the second
20 embodiment of the present invention. |
FIG,_13 is a cubic diag:am-showing‘a computgr—readable
'rec0rding‘ﬁédium recording a packet'communications'program
according to a third embodiment of the present invention.
FIG.'14 is a table used for determining a fr#ﬁsﬁission
25 power 1limit value in a next step period in the packet

communications system according to the first embodiment of the

present invention.



comuni cations system according to the first enbodi nent of the present

i nvention. 21 August 2006 -16 FIG 15 is a table used for determ ning a
transm ssion power limt value in a next step period in the packet

comuni cati ons system according to the second enbodi ment of the present
invention. 5 FIG 16 is a flowhart showi ng operations of 2hAugusi2ddé
comuni cations system according to the seend enbodi nent of the present
invention. FIG 17 is a block diagram showi ng an internal configuration of
a base station according to the third 10 enbodi nent of the present
invention. FIG 18 is a block diagram showi ng an internal configuration of

a nobile station accordi]sr})g to the third _ enbodi nent, of the presenpt .
invention. FIG 19 §5a Isedfefct?iagSsd SROWRESOPER AT GndraPsgis9 5 hacket

comuni cations _system according to the third enbodi nent .of th%e [ esent
nventi on. BESTNEDESROR (AR NG GUTTHE IWVENTIGN ] Fi 7 st Enbia hent | 20
(Overview of Packeh: COPTRIY COLLONS 8% SheRY 310 RACKeLng CRBBYMEAT 3NEndTet hod
According to This Enbodi nent Detail ed description wll be given bel ow of
a packet commpresaht onsv&WSieM and a packet communi cations net hod
according to a first enbodi nent of the present invention. FIG 25 3 is an
expl anat or§ vi ew shoig ng6ahs overlviwehaot shwvipacketrations of the packet
communications system according to the second embodiment of the
present invention.

FIG. 17 1is a Dblock diagram showing an internal

: configuration of a base station according to the third
10  embodiment of the present invention.

FIG. 18 is a block diagram showing an internal
configuration of a mcbile 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 QUT THE INVENTION
[First Embodiment]

20 (Overview of Packet Céﬁmunications system and Packet
Commﬁnications method ch@rding to This Embodiment)

" Detailed description wi1l be given below'of a packet
communications system and a packet communications method
acéording toa first embodimént of the present invention. FIG.

25 3 is an explanatory view showing an overview of the packet
communications system acceording to this embodiment.

Note that, in the packet communications system according



comuni cati ons system according to this enbodinent. Note that, in the
packet communi cations system according -17- 21 August 2006 to this

enbodi ment, a base station (transmtting station) BS2 controls
transm ssi on power of packets addressed to a nobile station (receiving
station) M52 in a downlink (a direction toward the nobil e2EAakusti20B&2 from
the base station BS2). 5 As shown in FI G173, in the packet communications
system according to this enbodi nent, a base station BS1 controlling a
cell "Aff and the base station BS2 controlling a cell "B" adjacent to the
cell "A" are disposed. Mobile stations M5l and MsS3 are |ocated in the cel
"A" and the bile statigon M52 is. 10 | ocated in the cell "B, Fl hows
2 schermat i o CORTTG SEPBALMERL 1 1 PB8Ee A il b T B S 55 LA L8P HINT 1o
this enbodi me t r I [ t d at

t he base stat ?%ﬁtﬁggg é}%ggg'gggwgﬁa ?Vgenll %ﬁgéggg‘%ﬁ%‘%‘% sg??ﬁﬁs?ﬁﬁkirlc}\néepomer

limt value iBtacnext (& when dd=aRshd t MEPginle BBGKEiskf (A Brection
transm ssion buffer via the downlink (dowward channel). Specifically, the

base station BShasfi®t&tdnnaes lehe tatt ansmsssimm powebakenstavadueBdn .
accordance wth transm ssion power and a TPC margin in a preceding slot (a
step peri o of a predbtenmmddd.efgtin the nacket qmingsatiendtIRstaicr ease
an 20 interference |level in the nobile station M2 belonging to the other

cel| "B'. To Bectitespecihie, sBROGIMART i A e TR IR Bhdse Rt et lond Bs1
nor eascs (nangeR) 102 LA Selen foter | LLLoUaLu L 51 e, Lt eact
pover of the Q@ffeeﬁ@&:b%@t?&ll "A” are disposed. Mobile stations MS1 and
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 1imit value in a next slot when transmitting
15 packets from a transmission buffer via the downlink {downward
channel). Specifically, the base station BS1 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 1n the mobile station MSZ belonging to the
.. other cell “B”.
H To be more specifi'c,r as shown in FIG. 5;1\,71-:he base station
BS1l increases (changes) the transmission power limit wvalue in
stages for each period- of time (slots' 1 to 3) within maximum
25 available transmission power of the base station BS1.
Consequently, as shown in FIG. 5B, the interference level

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



Consequently, as shown in FIG 5B, the interference level in the nobile
station M52 which is located in the cell "B" from-18- 21 August 2006 the
base station BS1 is also increased in stages. Here, as shown in FIG 5C
in accordance with the interference |level of the nobile station M52 in the
slot 1, the base station BS2 deternmi nes _transm ssion powe2l dfugpsicdddbs
addressed to the nobile station 5 M52 i n"¥he slot 2 so as to have a t ar get
SIR which is obtained by adding a TPC margin to a required SIR Thus, an
increase of the interference level in the nobile station M52 can be
suppressed to the TPC margin or less. In addition, as shown in FIG 5D, a

SIR of a recelyed SLNAl L 40 L1S) TN Stalin M. £an e Aeraased o

be larger than Crequire : reception e can bé prevent ed.
Hereinafter, dgsgfd ptgcon Wi Ja!:c@@dzﬂléléé?'%i%ﬁu gnfelhad fercRl gulali fg the

transm ssion power limt value for keeping the increase of the
interference hewele kathén MmBRiirethé allbdn Mize bibewtahiiontBE d&Xe Mmairgisn.
Note that, here, a required SINRin the nobile station M2 and a TPC
mar gi n are exprassecksior SbXREYT padkeTPCGrirtgiasad toedpeopbidkystytdcirh of
which are true values, in other words, both of which do not take on val ues
of "dB") dhd ¥SAdisEhpevkdt 205pndt $©@ paverd tiargeheSEHRNNICsLat RIS i s
expressed as ngf , Hereﬁlmhen t[ansnission,p%%Fr of packets (tota
transm ssi on PPREIHDR (TFE FaLEiR B i DF BRLEST A& slot 1 is ~Pj", an
| ncrease  of Fra”S’E‘ht%Ps' AN §§% L.8L ALK ti%]t%f fgﬁsagéé%v%ﬁa{ﬁ QR BRbili the
slot 2 (that is, a'step W i ﬁj i's cal culated. irst, an interference
level caused {.tfi MR Le&nShbati®pressed to the TPC margin or less. In
\ addition, as shown in FIG. 5D, a SIR of a received signal in
10 the mobile station MS2 can be increased to be larger than the
required SIR, énd 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 “SINRwu” and “TPCuargin”,
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 “P1”, an increase
of transmission power of packets of the base station BS1 in the
slot 2 (that is, a étep width) ,P: is calculated.
25 First, an interference level caused to the mobile station

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

considered. Here, it is assumed that an interference level




M52 by the total transm ssion power of the base station BS1 is considered.
Here, it is assuned that an interference | evel 21 August 2006 caused to
the nobile station M52 by the total transm ssion power P, of the base
station BS1 in the slot 1 is "I", and an increase of the interference
level in the nobile station M52 is % ff when the transm 2%iAuguso2®d6 of
the base station BS1 is increased by 5 “I®Iff in the slot 2. Based on the
required SINR of the nobile station M52, the TPC margin and the noise

|l evel in the slot 1, the base station BSI using the transm ssion power
control calculates desired wave signal power Sin the slot 2, as shown in
the followi ng 10 expression, . Specifi.call th% desi red wave, signal power S
5 cal cul at ed RE B he Bobi TR HHRZ by Thenota) Cia NEh Sar Potebed on
the cal cul ate i v I b e P kS the Jnte re | in
the siot 2t hé BacnE bl Bt T oot B Fhece PE0 1R T ERe ST S R
shown in the {g! 41w Ber PXPELSSHOPe1 20 Shd SLNRDX HRGion N 153, T-Nitfed + Al
N+l +Al Accordingly, as a result of this calculation, if the SINR is equal
to SINRth or mmee;rddnisiiohepshat iogntMEDa3WC § €S0 BS1phE kelcreasepthwn in
the slot 2. Specifically, in order for the 25 nobile station M52 to succeed
in the pacRet "nBcepir drhd slohe2.slot 2, it is required to satisfy the

followi ng condition. -20- 21 August 2006 (SINRth x TPCm-g in XN + 1) >
S17VPah Based on the required SINR of the mobile station MS2, the

TPC margin and the noise level in the slot 1, the base station
BS1 using the transmission power control calculates desired
wave signal powér S in the slot 2, as shown in thelfollowing
10 expression. Specifically, the desired wave signal power S is

calculated as below.
S = (SINR# x TPCacg )N + I)

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

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

N expression.
Lo
20 S _(SINRuxTPCmuu)N+1)

N+IT+AI N+T+Al

Accordingly, as a result of this calculation, if the SINR
is equal to SINR.y, or moré, the mﬁﬁilé station MS2 succeedé-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 fcllowing condition.



N+l +Al As a result, the follow ng expression is established. 5
(SINRrhxTPC. -z. 1+ N) Al <- ~ 1 -1- N | S17VRth | Here, the noise |evel N
is extrenely small as conpared to the interference level |I. Thus, in the
above expression, 10 the term"N " can be regarded as ~0". Moreover,
since ",I/1" in the nobile station M52 is equal to %)/ Pj" 1lnAtmest 2086
station BS1, the above expression can be2¢+ansforned as bel ow. Ah <
SINJ?jh x TPCm-g t.- P1 SINRRh 15 The above expression can be further
transforned as below. Api - 5 TPCmg m- Pi 20 Fromthe above expression,
for the total transm ssion power P, of the base station BS1 in the slot 1,
a maxi numvalue ,Pj of the total transm ssion power of the base station
BS1, which can be increased in the slot 2, can be calculated. -21- 21
August 2006 eover ansmi ssion power limt value of the base station
BS1 in the slo I@théﬁf’@efsek T ‘romthe following expression. 5

APi +Pi =(TPC. ., gi n- | NPr+RI=TPC, . sm< ' For exanpl e, when the required SINR
(SINRth) =2 (3 dB)

As a result, the following expression is established.

N

(SINRo x TPCh arg .-,,{1 + ﬂ)
Al I)_4

I~ SINRw I

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/P:1” in the base station

BS1, the above expression can be transformed as below.

AP: _ SINRaXTPCruzin _

P SINR#
15
:
The above expression can be further transformed as below.
APi
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 sleot 2, can be calculated.



and TPC~~rgi~ = 1.26 (1 dB) , Pj = 0.26 Pi. Specifically, the transm ssion
power limt value of the base station BS1 in the 10 slot 2 is 1.26 Pi. By
use of Pi which is calcul ated as descri bed above, in the slot 2, the base
station BS1 all ocates and transmits transm ssion power of packets by using
"P,+ PI" as the transmssion power limt value. 15 As to Re\ugmst2@éot and
subsequent slots, the base station BS1 ¢diculates a transnission power
limt value "Pi+, Piff in a slot (i+l) fromtransm ssion power of packets
inaslot i. The maximum value of the total transm ssion power of the base
station BS1, which can be increased, is set to %" as described 20 above.

Thus, it is possible to avoid increase o the |nterfe eveI
in the nobile statlbg Wrbelaoﬁﬁfﬁ }sbs %pogteﬁerl trlva'llé]fef £§QC%1

when total tranggssian RANEL. LRoA JEdialehi Reaceing s P&liéwﬁﬂji” a

maxi mum val ue o total transm ssion power, which can be incr eased
in a next slobkxprbéssiémi ted. Thus, a packet transm ssion delay occurs. In
order to avoid such an adverse effect inthis -22- 21 August 2006

enbodi nent, the base station BS1 can transnit packets regardless of the
transm ssi on powe mt value, for exanple, by referring to a packet

del ay and ﬁualﬂlpeypo#(%fmeﬂ@@?s)?lafé’ﬁfwa’s"%‘uffer| ng tinme. 5 For exanple,
as shown in FIG 6A, a bound '"Pi+,Pi" is provided as the transm ssion
power limt value of the base stati on BS1 in the slot 2. Then, when there

I's a packet For example, when the required SINR (SINR«) = 2 (3 dB)

and TPCargin = 1.26 (1 dB), ,P; = 0.26 Pi. Specifically, the
) transmission power limit value of the base station BS1 in the

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 “Pi1+,P1” as the
transmission power limit wvalue.

15 As to the next slot and subsequent slots, the base station
BS1 calculates a transmission power limit value “Pi+,P;” in a
slot (i+1) from transmission power of packets in a slot 1. The
maximum value of the total transmission power of the base
station BS1, which can be increased, ie set to *,P;” as described

20 above. Thus, it is possible to a-Void a rapid increase of the
interference level in the mobile s_tation 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



exceeding a predeterm ned delay threshold, as shown in FIG 6B, the base
station BS1l can repeat packet transm ssion processing 10 (ignore the bound
of the transm ssion power limt value in the slot 2) before transmtting

t he packet exceeding the delay threshold, within the maxi nrum avail abl e
transm ssion power of the base station BSl. Mreover, whemi Aagesti2e86 on
power of packets in a 15 preceding slot 8% "0", the base station BS1
determnes a transm ssion power limt value in a next slot as below. Here,
when the transm ssion power of packets in the preceding slot is snaller
than a predeterm ned threshold, the base station BS1 nmay determ ne the
transm ssi on power n[%ackets to be "0",

of .20 To. b i fi
traffic is enp?r'g;fo‘jtlﬂo‘@ irnt EPF er@$& PEIELTn é)%eﬁggir FEE I?%éﬁ%ﬁpﬁ\é\gggs
bel i to t 1 "Bff i i i ff . ~A"
contr ol 12 by Teetikes & kneillqiblibedohlE0 Ry 1iheR I r Banpre, o

of the transmssi@p. PPWRS +8fs PACKEL S1eh By iR RASE: 8 Bk LUH-BYle ARpd)Ssaeml |,
the interference | evel exceeding the TPC nmargin is nore likely to be

caused in the sabhureestiali eMmdS2. On the contrary, when the traffic is
busy, the -23- 21 August 2006 interference level in the nobile station M2
bel ongi ng o the cE&bk &Bimpbe hiah.slikwrs,ineFdG.i 6AL he bnunealeiRjP:ibf ishe
transm ssi on power of packets in the base station BS1 is large, the
required SIR iBFoyadedt pedtha EhHenfFBbY$ OB RAYSH N8 tayd 1ger égeﬁfl?o’ﬁaé?
packets fromthe hase _station BS2 is nore likely to be successful.

Therefore, it €Y 8FuiBPdd o it et 1fithe? t heT ity P phere 1s @ packet

exceeding a predetermined delay thres_.hold, as shown in FIG. 6B,
the base station BS1 can repeat.padket'transmiséioﬁ;processing
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 BSl1l 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 embty, the
interference level in the mobilg station MS2 belonging to the
cell “B”,Lﬁhich is different froﬁ the cell “Ar contfdliediby-
the base station BSl, is low. Thus, even if the increase ,P;
of the trahémission power of packets in the base Stétion Bs1
25 is small, the interference level exceeding the TPC margin is
more likely to be caused in the mobile station MSZ.

On the contrary, when the traffic is busy, the



of the transm ssion power of packets in the next step period in accordance
with the interference level in the nobile station 10 M52, that is, how
busy the traffic is. In this enbodi nent, when transm ssion power of packets
in a preceding step period is "01, the base station BSl can determ ne the
transm ssion power of packets in a next step period in accirdogest2006h a
proportion occupi ed by an average 15 val ué3-of transni ssion power of packets
in a certain period in the maxi mum avail abl e transm ssion power P.a~ O
the base station BS1. For exanple, as shown in FIG 14, when the
proportion of the average value of the transm ssion power of packets

average 20 transm ssion power). in,a certain [io f.tine (for_ex | e,
ey o Bt Rt Loy T, B A PoRELaR Ty PhAFrAS ek REPL %1
to 1/30, 111/ 2 ¥ to , angm gsi r rbimn e
PO-max in thescnéel% sl%gp%)e}rllgé%' i sTﬂéEé%t ogy%lﬁ 18??%%@'1‘11%;:1%%‘% ”b%B/m:)L%f Fﬁ%? t he

maxi mum avai | adyzhdnfiaR3 BhySdwit BeWRIckede Of thBerAsetst8én 881BS large,
respectively. (Configuration of Base Station According to This Enbodi nent)

-24- 21 Augustti@equlifredr dER 19 soemldZed he phekesbibsmtattan 152 sypstem
according to this enbodi nent, the base stations BS1 and BS2 have a

conf i gur at Pon zEsapslion. o Binrekettivef bas etlwt FrsonstBSioraBg2BE? manecLidely
basically the sane functions, the base station BS2 will 5 be descri bed
below. FIG 7 %%sbs 1§P6€E58f‘ébr am showi ng the configuration of the base

station BS1 accordi to_this. enbodinent. As shown in FlLG .7, as_uplink
(upward direction) E‘ﬂerefore, it 1s required to getermlne tk'le in¢rease ", P;

of the transmission power of packets in the next step period
N in accordance with the interference level in the mobile station
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 0f 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 trénsmission power) in aICertain period of timer(for example,
n frames) in thelmaximunlavailable transmission power (traffic
load);is "0 to 1/3", “1/3 to 2/3" or “2/3 to 1", a transmission
powe:limitvaluePO_maxinthenextstepperimjisse;to“l/lo”,
“2/10” or “3/10" of fhe maximum availabrle trénsﬁiséion power

25 of the base station BS1, respectively.

{Configuration of Base Station According to This Embodiment)



processi ng nmeans, the base station BS2 includes an upward 10 interference
| evel storage circuit 101, a denodulation circuit 102, a decoding circuit
103 and a signal separation circuit 116. The upward interference |evel
storage circuit 101 is a storage device configured to detect and store
interference levels in the uplink to the base station BS221AmgustZ)0obi | e
15 stations MS1 to MS3. The interference?4evels stored in this upward
interference | evel storage circuit 101 are outputted to a downward
announcenent circuit 109. The denodul ation circuit 102 is an arithnetic
circuit configured to denodul ate an upward signal obtained via the 20
uplink, and the deCfdin circuit 103 ig?%p arithmetic ckrcgiéncogfé qged to
produce upward info et ??lﬂﬁ)d%% '4%; e PAFERGAGCHE] ﬁ%mar signhal. The

Si gnal _ separ abiaR i k&bl eridPekSo s Rl UERLbLee SERALALGLANLABRY IR ANCE
| e s r dto

| evel in the nobi ation M2 om 25 the upward i nformation, an

out put the i nhesdef@RGR tiewehs R 13wl I aSHBS shen Wk aki Bhé B&Al HAd BS2
calculation circuit 113. Mreover, as downlink (downward direction)
processi ng - 25ac2lddAbguesta?20Pbheneans funheibese thedbd onsBSRiomasadeist la
transm ssion buf fer 117, the downward announcenment circuit 109, a signal
mul ti pl exihg bei deatrin®d, balavodi AgGei Fcdist albbock dbdarami srewincdilte 111,
a transm ssi on power cal culation storage circuit_ 112, the 5 transm_ssion
power |init vaPBEigaraiiionieh d:ihteclhatsell%t,a"alo@oSBS%DﬁFFSﬁih@gcitPCLHb(13114
and a resourcemgélggation circuit 115. Here, in the base station BS2, the
si gnal nultipFeX|%g Thcuit 108, the coding circuit 110 and the nodul ation

circuit As shown in FIG. 7, as uplink (upward direction)
processing means, the base station BS2 includes an upward
10 interference level storage circuit 101, a demodulation circuit
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 steore 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 demgqulate an upward signal obtained via the
20  uplink, and the decoding circuit 103 is an arithmetic circuit
configured to produqe upward informatipnyby decoding the
démodulated upward Signal. |
The signal separation circuit 116 is configured to
séparate anrinterfereﬁce level in the ﬁobilé 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



111 are included in a packet transmssion circuit 214. 10 An upward
interference |level fromthe upward interference power |evel storage
circuit 101 is inputted to the signal nmultiplexing circuit 108 via the
downward announcenent circuit 109, and nulti pl exed with downward
information. Thereafter, the upward interference |evel is21rAnmst2006d to
the mobile 15 station MS2 as a downward s#fnal via the coding circuit 110,
the nmodul ation circuit 111 and a circulator 115. The transm ssion buffer
117 is configured to accunulate downward information (for exanple,

packet s) addressed to a nobile station (for exanple, MS2) which is |ocated

in the cell f f troll.ed.b St atien BS2. d
announcenent Ci I‘CEI tttieogalsg Séca%lroéu}%’gthelré%n ‘?%l‘]"r ST o%?%%redeﬁe]f m ned

nobil e stati O%el\@o%n%é’ré/sﬁlno% Rhehit @f:f‘&he@q%Ql ege.l_:ldjr{hlt he1kapeesiabion
BS2, which is obtained fronthe upward interference level storage circuit

101. 25 The dewreaid an@ounceRBRly eirewit 11@9 BURbARL£X8Sn @ircuit 111,
identification signal indicating the interference level into an
announcenent si gnansmisshensipgrak raltiupiekomgscorage tclOBuit 262 21tHeigust
2006 The signal nultiplexing circuit 108 is a circuit configured to

nul ti pl ex FanfFrBRERESS BN ReNRkal dm i bivelmet P@hcuh@%mparéult ntkhea QoS
transm ssion buffer 117 and the_announcenent naI %eneratedu3¥ t he

downwar d anno@RBERBRLEi TR L1682 ragd aSr%%&HFQﬁ ﬁ?@ﬂ EEPPiSEG otk 3 ot s.

The coding circuit 110 is a,. Lreuit f.i qu code i
mul tipl exed by the %lgnal |B eildﬁﬂbpgcégg g %e s n&ﬁ % 9?§ %%n Treuit

111 is a ci rCH&Ecﬁ%fﬂc@qr Eget&)dlng circuit 110 and the modulaticn circuit
3 111 are included in a packet transmission circuit 214.

10 An upward interference level from the upward interference
power level storage circuit 101 is inputted 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

15 station MS2 as a downward signal via the coding circuit 110,
the medulation 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) whi_ch is located iﬁ the cel_l__

20 “B” controlled by the base station BS2. |

The downward annocuncement circuit 109 is a circuit
configuréd to 1nform predetermined mobi—ie statidns MS1 to MS3
of an interference level in the base station BS2, which irs
-obtained from the ilpwaz;*d interference l‘e"zrerl storage circu.it ‘10‘1‘.

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

an announcement signal in the signal multiplexing circuit 108.



nodul ate the signal coded by the coding circuit 110, by use of 10 a radio
resource (for exanple, transm ssion power of packets, a code resource and
the like) which is allocated by the resource allocation circuit 115. The
transm ssion power calculation storage circuit 112 is a circuit configured
to store transm ssion power of packets 15 in each of step JleAugiss 20001
exanpl e, slots) of a predetern ned | ength26-Specifically, the transm ssion
power calculation storage circuit 112 is configured to store transm ssion
power of packets in a preceding step period, which is allocated by the
resource allocation circuit 115. 20 The transm ssion power |imt val ue
calculation circuit 113 js % circujt_configured to %

y arole of limt
val ue cal cul ation FRENSHPRIcaPRbFRiGine t FARSH Esi (9% poter? | f’-r]rir{:ulg‘al ue
in th t st Lod, . of th IS SS| ' h
In e next s c%f&%%lggguFQym&jf@lﬁq_ex m%né;{ ?9%%32@92%%%r€ ?%g%?Qaltﬁlozt) e

transm ssi on power ation orage curt nsm SSi on

power in the peeedhBgegLeP REL-OHimi s MELOUEEer WO L 1ENE LANSTRESMERL POVET
of packets in the preceding step period is ~Of, the transm ssion power

limt value -2igndl fugisdteD06 taluhabir@nachdtitdmeht3cied €IS 100 £he
transm ssion power calculation storage circuit 112, and cal cul ates the
transm ssi n pewdr ofi prédetdumeined ttismeneXbtstep peri od based on an average
val ue of transm ssion power of packets in a 5 preceding fixed period.
Meanwhi | e, when t heTk¢ sgpchingsicdncpahet1? nig He cprevtli P iguerdpépi 684¢s " 0"
or nore, the transm ssion power |jimt val.ue calig£3{ion cincuitt1}§8

cal cul ates thé BraR3hiEiow ro¥i g stgnal mu exing circul

The modulation circuit 111 is a circuit configured to
modulate the signal coded by the coding circuit 110, by use of

10 a radio resource (for example, transmission power of packets,
a code resource and the 1like) 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
Jength. 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 limitrvalue
calculaticn ﬁeéﬁs fbr calculatiﬁg'é fransmiésion'power iimit
value in the next step period, by use of the transmission power
stored in thé tiansmission powef éalculation 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 l1imit value



value in the next step period in accordance with the 10 transm ssion power
in the preceding step period. The QS nonitoring circuit 114 is a quality
of service nonitor configured to nonitor quality of service (QS) in a
radio link, for exanple, packet delays of packets staying in the

transm ssion buffer 117, buffering tine and the |ike. 15 TiH Aegust2066
allocation circuit 115 is a circuit conffGured to allocate a radio
resource for packet transmi ssion in accordance with respective processing
results of the <circuits 112 to 114. For exanple, when transmtting one or
a plurality of packets in a predetermned radio Iink, the resource 20

|1 ti ' it . 115 | fi, t h t 1 SSi_Or f h
of the packel €16 B8 APPoGAEE For Badtt T T NE° SLBp ERPBRES T SheBPPrEaI Iy,
the resource al);06aLi 9By Ci %gﬂ%r%gé15.ci§99§£' tyres a hpa 2N A1 AR DOWEhe

n
setter configured to set nsm ssi on power of packets 1 n the next step
period, by use r@hshiestbANSHHSSI10MmiROVEIu8fiPatehsxkNst&e fyraeRdbAgest ep
period, which is stored in the transm ssion power cal culation -28- 21
August 2006 storagevdiragk tvall?2, oFndrishemibsesh epence dbevphckats hennabil e
station M52, which is obtained fromthe signal separation circuit 116.
Moreover, Phe presedioe Bitedmémipdircuit 115 sets the 5 transm ssion

power of packets in the next step Eeriod to be smaller than or equal to
the transnission poMernyhiia. VArhethe frensatedipy RAVE T LAnSR SPERIPBRer

limt value calculation .cifecuit 113 and allocates a radio resqurc
according to tsﬁ:gp period is (? or more, %he ransmission power limil vafue

calculation circuit 113 calculates the transmission power limit
value in the next step periocd in accordance with the
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
radic link, for example, packet delays cf packets staying in
the transmission buffer 117, buffering time and the like.
15 The resource allocation circuit 115 1is a circuit
configured to allocate a radio resocurce for packet transmission
in accordance with respective processing results of the
circuits 112 to 114. For example, when transmitting one or a
pluralityofpacketsjjlapredeterminedradiolink,theresource
20 allocation circuit 115 is configured to change transmission
power of each of the packets to be allocated for each of the
step périods. | | |
Specifically, the resource allocation circuit 115
constitutes a transmissién power setter configuréd 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



set transm ssion power of packets. 10 Moreover, when the QS in the radio
link is snaller than or equal to a predeterm ned value, the resource
allocation circuit 115 sets the transm ssion power of packets in the next
step period to exceed the transm ssion power |imt value calculated by the
transm ssion power linit value calculation 15 circuit 113 \2ltAmgust @06

maxi mum avai | abl e transmi ssion power of -%the base station BS2. For exanpl e,
when the QoS nonitoring circuit 114 determnes that there is a packet
exceeding the delay threshold, the resource allocation circuit 115

all ocates the radio 20 resource to the packet even if transm ssion power of

t he packet exceeds the transn,ssio ower limt valye in the.next. step
per i bd.  Nor eoUer eBRe | ELIAN da2al POLAoRn bR ET TR LA ong) orinopité
transm ssi on . Of ck in.th t et i.qd

aver age valuegg%%ﬁﬁ?eg gfeﬁggche&glgbggééféeggge %hg ggggggsggF?g%t%%i in a
preceding fixedrpastodisThe circulator 100 is a swtching circuit
configured to -29- 21 August 2006 sort signals transmtted/ received

bet ween the base stiabtenwvddS2 thendesbercmbillecattabnoai Ms2it TS setsutlat or
100 outputs an upward signal received f romthe nobile station M52 to the
upli nk  prBcedsiangmes s ten tpovard ofr aasckets an dohdviedt sitgRaPepiodetedee 5 by
t he downlink processing circuit to the nobile statjion M52. _(Packet
Connunication§mﬁéﬂﬁ6dt?ﬁkxﬂ¥HQﬁfaﬁot?hFQeEﬁﬁ%EﬁmﬁﬁﬁﬁonIﬁq39r81§ﬁbﬁsv%ﬁue

flowchart of g packel.¢umiN.CRtlons: MBI N0d  2ecPLdl NG 1iQ et AL S SIPRAL BNt -
circuit 113, and allocates a radio resource according to the
set transmission power of packets.

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 allgcates the radio

20 resource to the packet even if transmission p.ower“of the packet
exceeds the transmission power limit value in the next step
peridd. | .

Moreover, the resource allocation circuit 115 may set the
transmission power of packéts in the next sﬁep 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




10 As shown in FIG 8, in Step S101, the base station BS2 determ nes
whet her or not there is a packet addressed to the nobile station M52 in
the transm ssion buffer 117. When the base station BS2 determ nes that
there is no packet addressed to the nobile station M52 in the transm ssion
15 buffer 117, the base station BS2 becongs a stand-by statZE Aagusdt 200@acket
addressed to the nobile station M52 is acélimulated in the transm ssion
buffer 117 by | oop processi ng. Meanwhil e, when the base station BS2
determ nes that there is a packet addressed to the nobile station M52 in
the 20 transm ssion buffer 117, the base station BS2 determ nes, in Step
S102, whether 94r{1alohl POSTL3ShI0CBOVEeoPBELRLE, LhAlMoe LLARSHL 800N
power) in a precedlna slot (step period) Ts . en the transm ssion
power in the pfecetiddnOte istatlon MB2St €PhS1OBrct e dy AN STIpRARsPRVEr
limt value calculation 25 circuit 113 of the base station BS2 cal cul ates
a transm Ssi onupyrambesidhal treval ved iffromhthenexibi 5¢ atabyor efsertd npetuplEnG 14,
that is, in accordance with the traffic |oad (the proportion of the -30-
21 August 2006rronsssdge tiamsht s sindntpovesri tis at dewnmatidrahvaghidrsies sed
transnissigg power). Meanwhile, when the transm ssion power in the
precedi ng %! oY it&eddp e b He PIRGESESNB S inpulty foskhs) MsPdde $FREYIUHNSK-ssi on
5 power limt value calculation circuit 113 of the base station BS2 deci des
the transm ssion power limt value in the next slot 1in accordance with the
transm ssion p Ay [ | t .o al

RN ! gggﬁug%gggﬁwg i tHoa A§g5§g§fz%(§g§grsh£r4;§uﬁg%ﬁqmgﬁe>

allocation circuirt 11 ase station O resources

within the FIG. 8 shows a flowchart of a packet communications method
3 according to this embodiment.
10 As shown in FIG. 8, in Step $101, the base station BS2

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 MSZ in the
20 transmission buffer 117, the base station BS2 determines, in
Step §102, whether or not transmission power of packets (total
Arxfzrrainsm:i.s:sion power) 1n a preceding slot (s‘t'é'p period) is “0”7.
When the transmission power in the preceding slot is "0,
iﬁ Step S103, the transmission power limit value calculation
256  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



10 transm ssion power |imt value calculated by the transm ssion power
limt value calculation circuit 113, and the packet transm ssion circuit
118 transmts the packet to the nobile station M52 by use of the allocated
radi o resources. In Step S106, the QoS nonitoring circuit 114 determ nes

15 whether or not there is a packet exceeding a delay thresRblAmgust2006e
packets staying in the transm ssion buf f eB0117. When there is the packet
exceeding the delay threshold in the transm ssion buffer 117, in Step
S107, the resource allocation circuit 115 allocates the radio resources to
t hese 20 packets until the maxi num avail able transm ssion power of the

base station BRg.ls.g eaphatl, f80ardl ¢ag.of the transmasion, povendinit
val ue cal cul ated by the transm’ssion“power |[imt ~“Vvalue calculation Circuit

113. Meanwhi | ecrafigs $he rPaeket) exceedi ng the delay threshold 25 are
determned not to exist in the transm ssion buffer, the packet

communi cat i ons net hotkaae®andi, nghdro thbi sratdisiem powet WnNshé prE@iingol
and repeats the above-described Steps S101 21 August 2006 to S106. [ Second
Enbodi nent] (Gikevilewlaferfdaledina@omms ta i ansSsars &0t andePackestmigsion
Comruni cations net hod According to This Enbodi ment) Next, detailed

descri pti o wiPP¥He Igmi&nvakus cgdene tienmikfivddt LoAokrbech? o ¢ e thasket
comuni cat i ons é?t hod'. according to .a second_enhodi nent of the Qresent

i nvention. Fl C—? gerddsh F5 : Esf'l\ﬂneﬂ?’%%\;vilﬁ‘gta‘??]d’\?e?mt@ﬁ BF=Xt e °packet
10 communi cat 'Bpﬁcégééﬁ%é‘%i%?ﬁ thg:rta%sgnqlséig%%%er{efg the preceding slot.

In Step S105, the resourée allocation circuit 115 of the

4 base station BS2 allocates radio reséurces within the

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 radic resources.

In Step 5106, 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 tfaﬁsmission power of the
base station BSZ i; reached, regardless of the transmission
power limit valué'éélculated by the tfanémigéion power limit
value calculation circuit 113.

Meanwhile, Wheh.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




Note that, in the packet comrunications systemaccording to this

enbodi nent, a nobile station (transmtting station) MS3 is configured to
control transm ssion power of a packet addressed to a base station
(receiving station) BS1L in an uplink 15 (a direction toward the base
station BS1 fromthe nobile station MS3). As shown in Fl G21August 2006
packet comuni cati ons system accordi ng t#l-t hi s enbodi nent, the base

station BS1 controlling a cell "A" and a base station BS2 controlling a
cell "B" adjacent 20 to the cell 'Aff are disposed. Mbile stations MS1 and
M53 are |located in the cell "A", and a nobile station M52 is |located in
the cell "B". FIG, 10 shows a schematic configuration of the nobile

stations Ml t% ﬁé@Gaccording to this enbodinment. As shown in FIGS. 11A to
11G the packet comrunications 25 system according to this enbodi nent can
prevent packet reception failure in the nobile stations M5l and MS2, by

limting totalg-angmesss@idayer (transm ssion power of -32- 21 August
2006 packets) of the nobile station MS3 in stages. To be nore specific, in

accordance w tdovietanshi SEEoNPaPIEr OdmpatkelitSond aspseedi agds| packéor

exanple, a slot 1) , the nobile station MS3 decides a transni ssion power
limt valué Fommuainektiorst otettfosy Aexamgieg wo stlots Embodamehits enbodi nent,
a method for deciding the transm ssion power limt value in the next sl ot
is the sane as thafewt. tdrtailest dessadpidan wikébpbefGiveher hraceaskely in

the case where the. transm ssion £omer of packets in the receding %9 sl ot
is "O- communications system and a packet communications metho

according to a second embodiment of the present invention. FIG.
3 9 is an explanatory view showing an overview of the packet
10 communications system according to this embodiment.

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

16 (adirection 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 contrclling
a cell "A” and a base station BS2 controlling a cell "B” adjacent

20 to the cell “A" ére disposed. Mobile stations MS1 and MS3 are
located in the cell “A”, and a mobile station MS2Z is located
in the cell “B": FIG. 10 shows a schematic configuration of
the mobile stations MS1 to MS3 according teo this embodiment.

As shown in FIGS.V 11A to 1iGr, the packet communications

25 system according to this embodiment can prevent packet
reception failure in the mobile stations MS1 and MSZ, by

limiting total transmission power (transmission power of



Specifically, in the case of this enbodi nent, the base stations BSl1 and
BS2 informthe nobile stations M52 and MS3 of interference levels in the
respective base stations BSI and BS2, by use of downward announcenent
signals (for exanple, pilot 15 signals, transm ssion perm ssion probability
announcenent signals and the like). Thereafter, the nobil @1Auwgusb200653
deci des the transmi ssion power limt valo®-in the next slot in accordance
with the infornmed interference |evels. Here, the base stations BSI and BS2
informthe nobile 20 stations M52 and MS3, by use of announcenent signals,
of 'identification signals indicating the interference |levels (for

exanple, | to 3)." ich corre nd to "a proportion of the interference
| evel s recei vé CJb(ﬁt\évgeogaE}ée ﬂ%&ﬁ(ﬁens?tgﬁoﬁn%g%ﬁ %% Sor ecedi ng fi xed
period in a maxi num.i nger n el",. y verage . of; 1 he
interference | evel gﬂr) e%%i %gégb%??%?ﬂﬂaslerg%%ﬁrg%gc S%lg%dté% H];R%\Qgtjhc;erh
precedi ng fiXxedwBersPbackedd- iRla Padelii R0 of GaRl SiEmbiON 2051 8bbi) e
Station According to This Enbodinment) In order to realize the packet
communi cat i onsheysiieme sesttidbed3aielesi A trhhsmegbosh peRtr Ltika trodl e
stations MS1 to MsS3 have a configuration as below. Since the nobile
stations 5%MSinapdne®B $het uderbaseraley &helamm functions, the mobile
station MS3 will be_described below FIG 12 is_a _block diagram show ng
the configuration of?the¥bbis®astimersn VB3 BEEBPHI n§°Tt odeRt b ddisrent .

As shown in FI Ganlz as_downl i nfjdé.dom rd ditection) 0. pr.ocessi nhg neans,
the mobi | e st SEFBAAHES Vet DA, 4o lAGAF & ITHEch FoF G185 FBVSIc SE6T o
circuit 210, %hgg@fn{lh%t k??sgiénﬁ)lgdtlment except for the processing in the
3 case where the tra.nsr;'lission pbwer of packeté in the preceding
10 slot is “0~.

Speci_fically, in the case of this embodiment, the base
stations BS1 and BS2 inform the mobile stations MS2 and MS3 of
interference levels in the respective base stations BS1 and BS2,
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 correéﬁdnd to *a proportion of the
inter_ference levels received by the base stations BS1 and BS2
in a pfeceding fixed period in a maximum interference levei",

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

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




201, a decoding circuit 202 and a signal separation circuit 203. The
downward interference | evel storage circuit 210 is a storage device
configured to detect and store interference 15 levels in the dowlink to
the nobile station MS3 fromthe base stations BS1 and BS2. The interference
| evel s stored in this downward interference |evel storage2tiAugust2®60 are
outputted to an upward announcenent cirdd¥rt 211. The downward interference
| evel fromthe downward 20 interference power |evel storage circuit 210 is
inputted to a signal nmultiplexing circuit 212 via the upward announcenent
circuit 211, and nultiplexed with upward information. Thereafter, the

downvar d i nt erfepenge, Level obs, Liansaiied, hcot b basonslabhbls Ak @S an

upwar d signaI(V|a coding circurt tron circurt 205 and a

circulator 200. Therdesngil atd oLl ilelith 2 Gh dk@ takofbh DEREL Sn €1 Edkidm
configured to denodul ate downward signals obtained via the -34- 21 August
2006 downl i nkektombédehnass shathDh AbbdiMeheovelie nidbd ldesadiigns MIicui t
202 is an arithmetic circuit configured to decode the denodul ated downward
signal s. The sbgsdl hseparamifdguciationtasZ2fSlave. aSénee e murfliegekEdiors t o
separate signals required for calculating a transm ssion power limt value
(for exanmp? e, MBhneRhdtSRedncsPgndas kg kBe pate nAbigRspstye dMig & he

signal s decoded by the decadin ci rcui E%%?,_ ﬂ og%puts t.he S'ﬂg%!%lto a
transni ssi on ES@\EL’“ W%“fl%ﬁ’%ge@ﬁr&ﬁ?g% "ci ?}2 11207 f(?ll?ézkd%scq iPed
b L0 SR T BRAP RN o LA LB PLCRESS SRS e
to this embodiment.
As shown in FIG. 12, as downlink (downward direction)
10 processing means, the mobile station MS3 includes a downward
interference level storage circuit 210, a demodulation circuit
201, a decoding 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 stbfege circuit 210 is iﬁputted to a
signal multiplexing circuit 212 via the upward announcement
circuit 211, and multiple#ed' with upward information.
Thereafter, the downward interference level is traesmitted to
the base station BS1 as an upﬁerd signal vie a coding circuit
25 204, a modulation circuit 205 and a circulator 200.

The demodulation circuit 201 is an arithmetic circuit

configured to demodulate downward signals obtained via the




upward announcenent circuit 211, the signal nultiplexing circuit 212, the
coding circuit 204, the nodulation circuit 205, a transm ssion power

cal cul ation storage circuit 206, the 15 transm ssion power limt val ue
calculation circuit 207, a QoS nonitoring circuit 208 and a resource
allocation circuit 209. The transm ssion buffer 213 i s confl gumgast 2006
accunul ate upward i nfornation addressed t®4the base station BSI (for
exanpl e, packets). 20 The upward announcenent circuit 211 is a circuit
configured to informthe predeterm ned base stations BSI and BS2 of an
interference level in the nobile station M3, which is obtained fromthe

downward i nter ce |level t ora cujt 0. . The upwar oun enent
circuit 211 nu ? ?éﬁ%gg %' L gerfer nee %%elMore?H gh?e AT On Ms3

into an annoupgesent 2%'zgﬂ§|ad @r&*ﬂﬁméw@aé LB B&ﬁ%‘ié)\&é& rt%uaéc&}@ theTh€
signal multiplexing circuit 212 is a circuit - ugust 20

configured to aethddylredradympheaesi@hapnar d lnformatlon accurml ated in
the transm ssion buffer 213 and t he announcenent signal generated by the
upwar d announcenent Tier gigral2§@péoateachirohipredetea minet it crnSigutred 5
The coding circuit 204 is a circuit configured to code the upward

i nformati or?. MBP cTRRALatehS1ADaLE at ¢@Wi e disit c205ulpting cd retansmEestiogur ed

to nodul ate the %57 rd.informati on coded by the coding circuit 204, by use
of radio resolf¥E \A?ﬁﬁ‘%rva]r‘%dﬁPEe%x%%lecfhénPPR’éFWﬁ‘bﬁ;lgi“élél fRmitBE by

orae ol Fou HaR s aHabhoBs ) " abiq s SU3Ra1s HRELESE By PHE actBuig?! ' O
circuit 202, and outputs the signals to a transmission power
\ limit value calculation circuit 207 to be described later.

10 Moreover, as uplink (upward direction) processing means,

the mobile station MS3 includes a transmissicon buffer 213, the

upward announcement circuit 211, the signal multiplexing

circuit 212, the coding circuit 204, themodulation 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 annduncement circuit 211 .is a circuit

conflgured to inform the predetermlned base statlons BS1 and

BS2 of an interference level in the mobile station MS3 which

is qbtained from the downward interference level storage

circuit 210. The upward announcement circﬁit.211 hultiplexes

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 c¢ircuit



is acircuit configured to store transm ssion power of packets in each of
step periods (for exanple, slots) of a predetermned I|ength. 15 The
transm ssion power |imt value calculation circuit 207 is a circuit
configured to play a role of Iimt value calculation neans for cal cul ating
a transmission power limt value in a next step period i n2acouguie2 with
transm ssion power of packets in a preced®ng step period, which is stored
20 in the transm ssion power calculation storage circuit 206, and
information included in the announcenent signal separated in the signal
separation circuit 203 (for exanple, an average value of interference

| evel s received g t he .base sgﬁtign BS1 in_a grecgding Lixggf g&&gﬁ " 25
Nor eover, wheTOPRBILF SRS P s EPS A BOWRr "oFY pREREEE Ph PREZTPr REA MY ST ep

Cod i 5 ~OF oo i . : 1207
peri1oad Is LechG1 LEARSH SR angﬁﬁstlo'_rg%ﬁff@{' ¥e3 LR Lol ghhOBn CLASHHE

cal cul ates the transm ssi on power 21 August 2006 value 1n the

next step peris@gnabyenei8iblny 11 bhfard anaBdndshES bt Beui oL Rl &dch
i ncluded in the announcenment signal separated in the signal separation

circuit 203 (barpexaspéemirdie tAwer agetsval ue of the interference |evels
recei ved by the base station 5 BS1 in the preceding fixed period). The QS
moni tori ng®circuit TO8 dosliagqoeakeuit (04 disvirceirawht tananfdamntregukedceds

noni t or qualitx of service (Q0S) ina radio link. The resource allocation
circuit 209 i&hg wwaas dnfepmebhet guMedervent I8 Caledr iyt bon £466GPEES G br

fﬁgka transm ssion .|t 8SSPLdance ¥t hul §RRREY VS RIPEEPSIG /oeSid ey Of
by the coding circuit 204, by use of radio resources (power
) resources and the like) which are allocated by the resource

10 allocation circuit 209.

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 pericd 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 inr
£hééignalseparatibntircuit203(forexample;anaveragevalue
of interference levels received by the base station BSl in a

-preceding fixed periQd).

25 Moreover, when the transmission power of packets in the

preceding step period is 0", the transmission power 1imit value

calculation circuit 207 calculates the transmissionpower 1limit



circuits 206 to 208. Specifically, when transmtting one or a plurality of
packets in a predetermned radio link, the resource allocation circuit 209
changes transm ssion 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 transm ssion power limting nmeans for |im2i Aggaste006
transm ssi on power of packets in the next-38tep period to be smaller than
or equal to the transm ssion power limt value. 20 Moreover, when the QS
is smaller than or equal to a predeterm ned value, in the next step
period, the resource allocation circuit 209 may set the transm’ ssi on power
of packets to exceed the transm ssion power limt wthin

maxi mym
transni ssi on p%‘%\;e?e 15cth pext SEFPR DT szrezfeﬁﬁlP@hﬁ%SIE'rr éd’(?rh“ggur ed
to sort si gnaJ:}?e |%§ %?:?ﬁﬂ&q/m C%I ved % en 1th11(:eem EE_SLE %tra% 6and
S

t he base station &8t re ou pu S an
downward signaj, rt%%eéi/&gaf %@Bhk‘&@;&?%%r%‘iﬁ“c'ﬁ‘s 3§$rt&a1nﬂﬁe d@M@'dv@‘ra e

processing circuit, and transmts an upward signal processed by the upI i nk

processing ci redlide b@ the HAse retrahben edsl rectPasd&ly €nenbad € afta@nsn

met hod According to This Enbodinent) FIG 16 shows a flowhart of the
packet combuniBsit iionsthempirkoddacg of tiery) georitoki)s enbodi nent. The packet
conmmuni cations met hod according to this enbodinment is the same 10 as the
packet communi cati oASenBphdtPrHceuridingireuihe28 rist a erbbUIYENt SOITEFE for

an operation of Step S203 and a Em nt that
monitor configured monitor quality of service (QoS) in a

radioc link.

} The resource allocation circuit 209 is a circuit
10 configured to allocate radic 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 cach of the packets to be allocated for each of the step periods.
Moreover, the rescurce 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 smailer than or equal to a
predetermined value, in the next step pericd, the resource
.allocatlonCchult209maysetthetransmlsSLOnpowerofpmckets
to exceed the transmission power limit 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



transm ssi on power of packets is controlled by the nobile station MS3.
Hereinafter, these differences will be mainly described. 15 As shown in
FIG 16, in Step S201, the nobile station MS3 determ nes whet her or not
there is a packet addressed to the base station M5l in the transm ssion
buffer 213. Wen the nobile station MS3 determ nes that thelleAugusi@0packet
addressed to the base station BS1 in the#ransmi ssion 20 buffer 213, the
nobil e station MS3 becones a stand-by state until a packet addressed to the
base station BS1 is accumulated in the transm ssion buffer 213 by | oop
processing. Meanwhile, when the nobile station MS3 detern nes that there

i's a packet a%%t,%%%%ﬁ g99£$f 93@&%@ 05 Béte'ﬂawestzéléw@tn

buffer 213, the no term nes, Step S202, vvhether or

not transm SSigRRnROWR! pPoLACKR] ikl l ah&aﬂt@éﬂs%ﬁ&n a&O\ﬁ@Ewhrunsagnal
preceding slot (step period) is "0". - 38- 21 August 2006 When the

transm ssi on peweeskedietpeagadingpsbeésimgletecninasd nbe HasebetdOionin
Step 5204, the transmi ssion power |imt value calculation circuit 207 of
t he nobil e st &Silon M53 decides the transm ssion power limt value in the
next slot in 5 accordance with the transm ssion power in the preceding
slot, whiBh is stored in the transnission power cal cul ation storage

t 206. Mea wh the t i i di | ot
"5 oL o dBaghes, cmuxtt‘caatg%nfé%%%ﬂ‘séitf?@t? 1 s ab2e, BRBERIOS o
circuit 113 of the bgse st %tt agl§§&&P&@&Sotntﬁ@rpgm&e@%etmahgegtmwch

is transmtted by the base's
method according to this embodiment. The packet

y communications 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 s shown in FIG. 16, in Step S201, the mobile staticn 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 statiqn BS1 in the transmission

20 buffer 213, the mobile station MS3 becomes a stanrd—l‘ay state
until a packet addressed to the base station BS1 is acc.un_tu.'_l..ated
in the transmission buffer 21'3vb3} loop processing. |

Meanwhile, when the mobile station MS3 determines that
there is a packet addressed to‘t‘he 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”.




BS1, fromthe signal separation circuit 203. Thereafter, the transm ssion
power limt value calculation circuit 113 refers to FIG 15 and extracts a
"transm ssion power limt value" 15 corresponding to an "identification
signal of an interference |evel"™ which is included in the announcenent
signal . In Step 5205, the resource allocation circuit 209 of1 AligustZobé ! e
station MS3 allocates radio resources w t#-n the transm ssion power limt
val ue cal cul ated by the transm ssion 20 power limt value cal cul ation
circuit 207, and a packet transmission circuit 214 transmts the packet to
the base station BS1 by using the allocated radi o resources such as power
resources. In Step 5206, t circuit 208 determn

he é%? mDnLtorin% £s 25

whet her or not ther%1¢% BoatiASEESSCH RV délay "EhPEERBIEPY | At The®S
ket t ayi i j t i [ buf f. 2 4.5 st t
packets stayl '&%t‘e@m&ﬂﬁd I{Cﬁ;gl%gll?gl gw, bt l?g%g %%%%,\é%%i%n{?%{&nﬂs%lo'ﬂe packe

exceedi ng the delay thres 9- 21 t e transm Ssi on

buf fer 213, in;jRliePyaR2R caibg1heSONIEE k] 06atd PR hel hEM 1 203 taLL0GES es
the radio resources to these packets until the maxi num avail abl e

transm ssi on pewedesftHdherafvhiteisi powern MIdit Fateachedherogat dllessiof the
transm ssion 5 power |imt value calculated by the transm ssion power |limt
val ue cal cBl agiconrdanceaini t20%he Mozamsiniilse 1 onheewehd nptibk aireseddedi afot he
delay threshold are determined not to exist in the transm ssion buffer

213, the packBichohrinsiicggdi bhshfet ROUSHETDIU RGVES Tht A RIGE FEATadD
returns to St%QrSZO% ?@9 repeats the above-described Steps S201 to S206.

cui

Meanwhile, when the transmission poWér in the preceding

! slot is 0", in Step S203, the fransmission pewer limit value

10 calculation circuit 113 of the base station BS2 obtains an

announcement signal, which is transmitted by the base statiocn

B5S1l, 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 wvalue”

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 t;ansmission

20 -power limit value calculation circuit 207, amﬁ é packet
transm}ssion circuit 214 transmits the packet to the base
statioﬁ- lel‘ by using the allocﬁafed's::adio resources s,ﬁch as povfer
resources.

| In'Sfep 5206, the QoS monitoring circuit 208 determines

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

in the packets staying in the transmissiocn buffer 213.

When there is the packet exceeding the delay threshold



[ Third Enbodi nent] Next, wth reference to FIGS. 17 to 19, a packet 15
communi cati ons system and a packet communi cati ons nethod according to a
third enbodi nrent of the present invention will be described. FIG 17 is a
functional block diagramof a base station BS1 according to this

enbodi ment and FIG 18 is a functional block diagram of a 2ibAngest2066i on
MS3 according to 20 this enbodi nent. Her€Pnafter, descri ption wll be
given of differences between the packet conmmruni cations system and t he
packet comruni cations nethod according to this enbodi nrent and the packet
comuni cations systens and the packet comuni cati ons 25 net hods accordi ng

to the first aﬂg acco%{?&%@l%nk gg§c%i§edl%\ %%%76,5'1:%er r;solfllr%ie 17,

t he base statlon is -4 ug ment

includes a receptd tiRAVEE r&tOf 398 £11&58{es 196l Padf?&i%fs'oﬁ!acée {dehese
functions of the base station BS according to the first enbodi nent shown

in FIG 7. Thepa®capt uoni poVRy mskonageveiiNGill 4290481100 pwkr &F the
configured to store a sum of reception power of packets transmtted from
all nobile statdpns MBathot MSbasersidtddnregardl psecddihg ttaeprpersiod.
Moreover, in response to a request fromthe resource allocation circuit
115, the re”cepﬁqw pomer vatus age celptart by 1T e tarngsss s hen asesd 1émitof

the reception V\ﬁ ﬁr) gackets Moreaver, the signal separation circuit
116 extracts t qt‘f& EPLetHPn gkt #0umul ated in the transni ssion
buffer 213 Meanwhile, when the packet exceeding the delay threshold

are determined not to exist in the transmission buffer 213, the
¥ packet communications method according to this embodiment
10 returns to Step 5201 and repeats the above-described Steps 5201

to 5206.

{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 ofra mobile station MS3 according to
20 this embodiment. | o
Hereinafter, descrlptlon will be glven of differences
between the packet communications system ‘and- the packet
communications method according to this embodiment and the
packét communications syStrems 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




of the nobile station M5 from anong upward informati on decoded by the
decoding circuit 103, and transmts the quantity of 15 packets to the
resource allocation circuit 115. Mreover, based on a sum of reception
power in a preceding step period, which is received f romthe reception
power storage circuit 119, and the quantity of packets acc2hAugustd200f t he
transnission buffer 213 of the nobile staton Ms, which is 20 received from
the signal separation circuit 116, the resource allocation circuit 115

al l ocates radi o resources (code resources, slot resources and the |ike) of
the nobile station M in a next step. For exanple, based on the
above-descri be t (- i I:Qd,
the resource a %%%%%gﬁggfégggg‘%%gxggﬁggpaggégf5ﬁgﬁ%§%aP?5 gefggiﬁgion

power in the ngxdisisP tBeth®Funchiondlo AUudis1hadB06:a HE BSi Actdeaiapeo
station BS, transm ssion power control is perfornmed at constant reception

power. Thus, relceptimyt epbweimpet soden i tFIG.sane. Therefore, based on the
above-descri bed total available reception power in the next 5 step period,
t he resource al | ocatlihgn receptiien 1nswenns catays atigrcuite lddntier aofcigotds

whi ch can Qe allocated in the next step period. Then, based on the
above- descri beTPRHUEESY &F pERkRt &, SWhePh cEBEPRELM | BR%EET oRfciPREHRES115

caloul at os e IR 2 cd0n S9SN D2 AL 2R L0 L ESPERL e b €
al l'ocation Ciré“ﬂﬂéc%ﬁ%nﬁrQ@éﬂ“ﬂé&i&ﬁﬁ nHBT@%ver, in response to a request
from the resource allocation circuit 115, the receptiocn power
storage circuit 119 provides the stored sum of the reception
10 power of packets.
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 guantity of packets accumulated in the

. .
. iy
LN

transmission buffer 213 of the mobile station MS, which is
20 ' received from the signal separation circuit 116, the resource
~allocation circuit 115 allocates radiq resources (code
-resources, slot reséﬁiceé and the like) of the mobile station

MS in a next step.
For example, based on the’ aboﬁeédescribed 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.




of codes allocated to the respective nobile stations M5 to the nodulation
circuit 111. 15 As shown in FIG 18, the nobile station Ms according to

t his enbodi ment includes a packet quantity notification circuit 215 in
addition to the functions of the nobile station M5 according to the second
enbodi nent shown in FIG 12. The packet qklanti ty notificat 2emugust2006 215
is acircuit 20 configured to notify thé Yase station BS of the quantity
of packets accunulated in the transm ssion buffer 213 (such as an anopunt
of data or the nunber of packets) , by multiplexing the quantity of
packets wth control information or upward packets in the signa

mul tiplexing circui 212, 2%@%%%¥§£%%%%Bga%s%@§ﬁhky d EbGaLson

circuit 215 my perlodiégl asé station BS of the quantity of
packets accumilsatR@ fombleatl @BaELESE OPbhf Bn Lol t hauhis; 42eclpt Avgust
2006 nmultiplexing the quantity of packets with the control information or
t he upward paghkets. dée sogeal iseparat safe Ci r ClidreZ@eexXtbacdd badi the
resources (code resources, slot resources and the like) in the 5 next step
peri od from ambeyeddenaniked Mforatativen ldbd odeecent idre ndeesditngthereest 202,
and transnits the radio resources to the resource allocation circuit 209.
In the nex? sBEFPRATIGE. the TesSviresr b amofl eF4iduilt > o9 cal Fotates

radi o resourc %'for acket transmssion_in 10 accqrdance wth %§e r adi o
r esour ces tradfi BRBRCT 1 Bin TIPS MINER CEBDAT ot AR Ldlt DB S L Frep
reference to BLG: 49, the packet communications |
Then, based on the above-described quantity of packets,
b the resource allocation circuit 115 calculates the number of
10 codes to be allocated to the respective mobile stations MS from
the number of codes which can be allocated.

The resource allocation circuit 115 transmits the number
of codes alleocated 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 qugrx_t_ity 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
1‘amount of data or the number of packeté),‘Byrmultiplexing’the
quantity of packets w_ith 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



met hod according to this enbodiment will be described. In Step S301, the
nobi l e station M5 transmts an upward 15 signal nultiplexed with the
guantity of packets accunulated in the transm ssion buffer 213 to the base
station BS. In Step 5302, in accordance with reception power of packets in
a preceding step period, which is stored in the reception2paugissiidage
circuit 119, and the quantity of packets-40 accunulated in the transm ssion
buffer 213 of the nobile station M5, which is transmtted fromthe signal
separation circuit 116, the base station BS cal cul ates radi o resources
(code resources, slot resources and the like) of the nobile station M5 in

a next step peripd, 25 In _Step 5303, the base station . BS transmts t-he
cal cul at ed rgaii%)lwe%ﬁﬂ%e§§8f TR ol | éﬁjs)t B?F%%‘?T\/B “ilﬁC%[ h% Rextosten
period to the ile { j xing the radi o resources -43-
21 August 200 nP%?MPJ{. gﬁ%%ﬁﬁfﬁgygﬁgw&%@%ﬁep S304, the resource
allocation circuit #Q9 @fighhe JDtA DAt c9BcHE: aldorakasraads 0 FREQUr CES
for packet transm ssion (in other words, determ nes transm ssion power of
5 packets) inrébeunexd (sbap PeIdundesi,Ns Ao akdanceeyidrhl the Iride)oinrgsour ces
of the nobile station, which are received fromthe base station BS.
Thereaft er? thexpadiestperias it g iagwngidouiva rd2iuf gfmatienmnderededs Pittiten Ms
transmts an uplink signal to the base station BS by use of the allocated
radi o resour c88COANNEEEFHLAP G0 ERE FROKEL LeohiRIAREAP THROUEFESh? 3% hi s
enbodi nent, w thout havi.ng a.particul arl pecial configuration, the
Lransmi si on BOWETTH HHGRELEOPnCt R oIS

In the next step period, the resource alleocation circuit

} 209 allocates radio rescurces for packet transmission in

10 accordance with the radio resources transmitted from the signal
separation circuit 203.

With reference to FIG. 1%, the packet communications
method according to this embodiment will be described.

In Step $301, 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 S$302, in accordance with reception power of
packets in a preceding step period, which is stored in the
receptionpowerstoragecircuit119,qndthequantityof;mckets

20 accumulataﬂinthetransmissionbuffer213ofthenmbilestation
MS,whichistransmittedfromthesignalseparationcircuiﬁllﬁ,
the base statién BS calculates radio re.sources (code rescurces,
slot resources and the like) of the mobile station MS in a next
step period; |

25 In Step $303, 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



station MSis |imted in stages at the nobile station M5 side. Thus,

packet reception failure in another nobile station can 15 be prevented. In
addition, reduction in capacity and deterioration of QoS satisfaction can
be prevented. Moreover, according to the packet conmunications system of
this enbodi ment, influences of interference on burst signal 31 Aagast2006
reduced and a comuni cation quality can bd3further 20 inproved. Moreover,
according to the packet comruni cations system of this enbodi nent, the base
station BS can appropriately instruct the nobile station M5 to change the
transm ssion power in the next step period, by use of the quantity of
packets 25 noti{ied ron1tH$ nobi| e station MS. Moreover, according to the
packet communi CAET WS 5682 hi s enbodi ment, the nobile station MS can

f -44- 21 A £ ' f ' f k
periform qu’ﬁlt Sggg%ﬂ)quéliéié‘t%tsslo%% %S?ffl]cfca?cg.%g%%{ycglt ng ?e%sche

together with transm ssion of requir

separately nohbbyid hetauaphi s Oh1 BGEAHFRML atgd i BACKEI R r MR EBYET 1a2G&EQr di Ng
to the packet communi cations system 5 of this enbodi nent, the base station
BS can peri odi tedismisaliloacate other radiay ,r @seatiefe st Or desmishd.orbyowse oef t he
periodicalu% notified quantity of packets. Thus, the nobile station can
recei ve al |Pocaradhetsf) iadile nesburtcgspewhodh isacperdotie alilth tleviredéd, and
can be prevented fromreceiving 10 allocation of unnecessary radio
resources. MoreSVRIECescLbr Bty iehetpairet WorAluAreatponsbvey firom the this

enbodi ment, unlike %cheduling, It is_not required to . i _
ase station BS.” Thereafter, the packet transmission circuit

214 of the mobile station MS transmits an uplink signal toc the
) base station BS by use of the allocated radio resources.

10 According to the packet communications system of this
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. |

Morepx_rer, according to the packet r;ommunicatior_ls system
of this embodiment, the base S£étion'BS can approb’iiately
instruct the mobile station MS to change the transmission power
in the next step period, by use of the quantity of packets

26  notified from the mobile station MS.
Mcreover, according to the packet communications system

of this embodiment, the mobile station MS c¢an perform



al ways exchange information, such as priority and el apsed tinme, about all
transmtted packets between the nobile stations or 15 between the base
station and the nobile station, so as to wunderstand the infornmation.

[ Modi fi ed Exanple 11 Note that the packet conmunications systens and the

20 packet comruni cations nethods according to the first to 21hAsghst 2006
enbodi nent s descri bed above can be real i zdd by executing a packet
comuni cati ons program described in a predeterm ned conputer |anguage on a
conputer provided in a base station or a radio control device or on an IC
chip included in a nobile 25 station such as a portable tel ephone set.
Speci fically, theFEacket communj cations program according to.this

enbodinent_isneﬁﬁ _ﬁﬁFéﬂntdﬁéxééﬁteg%ﬁﬂﬁ+t3459f21p?€§ﬁﬁﬁ g6 *BF ocEsEt ng
described in the st $0 ERIg gabodhEnt S, ig%%ccrfé)cﬁgr%lﬁoyc? Q% Péteel?
TUa8a BT g generﬁ &Eh a packet

har dwar e resources 1 nclu puirpose conputer:

comuni cat i ong Rk egr & | SudRGAAeE LBcAmuP:f&EPAhngmedi um (a floppy di sk
116, a CO-ROM 117, a RAM 118 and a cassette tape 119) which can be read by

a conputer 120 as Mhwvrdd) Eté&nrddhg Aecoidlipagiket ddemdendaca ofleseysdzed i n
the first to third enbodi nents descri bed above can be realized via this
recor di ng #redbfimthtisr cudglvdimentomtherbak20 orathyerdiB®ctdy poriegiedllivhg t he
programin nmenories of the nobile stations MS1 to MsS3 and the like.
Consequent | y, 2L hpedith thesaaddeorrsnprassdite bef li@fe dah Beee&di IYSaved

in, delivered to,or., transferred _ to the conputer_ 120. .
periodically notif?ed quantityly% packets. Thus, the mobile

station can receive allocation of radio resources, which is
) periodically reviewed, and can be prevented from receiving
10 allocation of unnecessary radio rescurces.

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 communicationsrgystems and the
20 packét communications methods according to the-first‘to third
embodiments described abqye can be realized by executing a
- packet communications proéﬁam described in a pfedetermined
computer language on a computer provided in a base station or
a radio control de#ice or on an IC chip inciuded‘in a mobiie

25 station such as a portable telephone set.
Specifically, the packet communications program

according to this embodiment is configured to execute each



Mor eover, such a packet conmuni cations programcan be 15 delivered to a
nobi |l e station used by a user through service nobdes such as downl oadi ng
via a radi o network. Thus, snoboth spread of the above-described packet
comuni cati ons system and packet conmuni ca~i ons nethod can be realized. 20
[ Modi fi ed Exanple 2] Moreover, the present_invention is not2l Aughe®006 t he
first to third enbodi nents descri bed abové“but may have the follow ng

vari ous changes added thereto. For exanple, in the above-described

enbodi nents, the 25 packet comrunications system and packet comruni cations
met hod of the present invention have been descri bed based on the

rel ationship o%%%ifn%t PasE HeRd 1 Of acgge ;Fﬁr@ebi £ $hakd OtmotBmedis

August 2006 e prese I nvention can so applied to a case where a

nmobi | e stati efdiiekidonpods Byl 8kayost Aki@FafOIralRiitels Mokihaeat ahi an  or
a base station, such as an ad %oc technol ogy and a nulti-hop technol ogy,
for exanpl e. Sydneriahi puecpsee admputidre nobile station as the relay station
beconmes a transmitting side, the above-described transm ssion control is
performed. For exanfheh ﬂh@@kaﬁeﬂﬁmmymh§aﬁé@ﬁérn@@ﬁf4ﬁﬂkﬁ%ﬁ?Q%ﬁﬁﬁﬁeﬁnnﬁblIe

station and the base station, transnlsS|onePomer contr ol gﬂ $§%Ihgg for
the base sfati'GiFordire ﬁ%??@?nﬁﬁféﬁﬁpyagl?h né CPrBMt +ahsif ower

oo T o F85ab il SRHLTIoTo0 2 LA oS 1R 2L
control in th%s“9£b9J§ O%‘I&h%ﬁasﬁcégf’&i%, Ltﬁepc%\f'ﬂferrﬁgscrlbed in the
first to third embodiments described above can be realized via
) this recording medium, through the computer 120 or by directly
10 installing the program in memories of the mobile stations MS1
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 [Mddified Example 2]

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

- For example,'in‘the above—deécribed émbodiments, 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.



15 Moreover, in the first to third enbodi nents descri bed above, the
transm ssion power control is perfornmed for the base station or the nobile
station. However, for exanple, the transm ssion power control can be al so
performed in a radio control device which controls respective base
stations. 20 In this case, interference levels and QOS of respaghisvzooebase
stations are sequentially notified to the4$adio control device and
transm ssion power and an interfere nce level of a nobile station which
establ i shes conmuni cations with the respective base stations are nonitored
by the radio control 25 device through the respective base stations.
Accordingly, a_transm ssion €pmer limt value js calculated b thg,&adio
mosq

control devi ce?heaﬁﬁeﬁ%‘fi? FPEE" o1 ﬁ_@n_tb&‘ﬂescot?%l’tﬁgs@ &%ﬁq%%]%er- ? Rugust
2006 and the mphi e f&r%{;?onns ?Beackéigfé!%ti?ncf#t ér?cgtlgeef”{nggiic?rst%eéﬁlc)hz' ng
ing to the p t1on

t he packet communi catiionsS system acco g résent rnventi

control s transdd §shOfk BRWRE oRf NAGKEL S BadhdIeXkcRhEPoRE En@0a milith —hop.
accordance with transm ssion power of packets in a preceding step period

and an interfetfemeilogvel fbh ax&mers ving station. Thus, it is needless to
say that the control device is nmounted in a base station and a nobile
station. Mreover, Thehdentasté, wieuitde melyi bestetuitedsorhd helanditetéont r ol
device which 10 indirectly controls the base station. | NDUSTRI AL

APPLI CABI LI TY beeogesc? itséa sapsFeng sich dtheg akevendegeaibat tHaRSHESEACOT a
transm ssion power lLimt value in a ne eriod is 15,deterrn'rr[1bg(<:jl by

. Xt ste%) 8 )
use of actual T¥ENEH L3P6ALREMER - off Palk¥RLG nWhen relaying 1s perfor

between anocther mobile station and the bkase station,
Y transmission power control in an uplink for the base station

10 is performed and, at the same time, transmission power control
inadownlink for anocther mobile station is performed. Moreover,
when relaying is 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 casé;‘interference levels‘and QoS of respecfive
base stations are_sequentially notified to the radio control.
- device and transmission power and an intérférénce level of‘af
mobile station which establishes communications with the
’fespective base stafions are monitored by the radio control

25 device through the respective base stations. Accordingly, a
transmission power limit wvalue is calculated by the radio

control device, and notified to the respective base stations



a preceding step period. Thus, an increase of an interference level in a
nobi | e station belonging to another cell can be suppressed within a TPC
margin. In addition, reduction in capacity and deterioration of QS
satisfaction due to reception 20 failure can be prevented. In particular,
according to the present invention, prediction of the next2isAggust@0oed is
performed based on the preceding step p#&iod. Thus, influences of
interference on burst signals can be reduced and a comunication quality
can 25 be further inproved. -48- 21 August 2006 CLAIMS A packet
comuni cati ons system whi ch perforns packet conmunications through a radio

i nk establisgg Pgtwe%%'a Q‘%nggsnitting station and a receiving station,
the system conpr s?ﬁﬁ? 45 PIRSHEsi on power setter configured to set

transm ssion power %Tfeofl%ﬁ%%tliy[ N, &oR@%h1 SEEP AEFLR0re DY HiSEy Qflﬁopaécnket

transm ssi on power packets in a preceding step period and

interference béuihnladids ORI MMJastSFd MYy Lo AhRAGKESseSANMUL &iddil NS

nmet hod for perform ng packet comunications through a radio |ink

establ i shed betmesslsa trbhansssion pweiradbt ope clteck sa inez aiewtngtsp gtemimd,t he
met hod 15 conprising: setting transm ssion power of packets in a next step
period, by usén @ccerdasat sitdnt povier sefiopapdeds off rPar kstectlipngreegadmdper i od
and an interference |l evel of the receiving station. 20 3. A base station
whi ch perforn%t%%éﬁﬁﬁoéoﬁﬁﬁﬁFbéPFSﬁgerence level in a receiving station.

Thus, it is needless to say that the control device is mounted
in a base station and a mobile station. Moreover, the control
device may be mounted on the radio control 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
15 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 satis faction due to reception
20 failure can be prevented. |
In particular, accordinglto the present invent?on,
prediction df the next step period is pérformed based on'Ehe
preceding step period. Thus, influences of interference on
burst signals cah be reduced and a'cdmmunication gquality can

25 be further improved.



through a radio |link established between the base station and a nobile
station, the base station conprising: a transm ssion power setter
configured to set transm ssion power of packets in a next step period, by
use of 25 transm ssion power of packets in a preceding step period and an
interference level of the nobile station. -49- 21 August 2008 Adgustf2009i | e
station which perforns packet communicatidfs through a radio |ink

est abl i shed between the nobile station and a base station, the nobile
station conprising: an interference | evel average val ue obtai ner configured
5 to obtain an average value of interference |evels received by the base
station in a preceding fixed period thr&gggggn announcenent signal from

t he base station; and a transm ssion po tter configured to set
transm ssi on power of packets in a next step period, by use of 10
transm ssi on power of packets in a preceding step period and the average

val ue of interferenge da@¥ehs coRmufi €901 504 ey &f W GD SO Rlss p%%%tl c

comuni cations perfornmed through a radio |ink established between a
transm tting séainuwnicanrdofsr ebeouiyAgaStraldion.lihke zaRblekhedebethecen a
conprising: a transm ssion power setter configured to set transm ssion
power of packetwarsmigztiegt sstagpoperarad,abyeusevifg bttahsom ssikba peweemof
packets in a preceding step period and 20 an interference |evel of the
recei ving st at99®r6"¥Re control device according to claimb5, further

conpri si ng: S .

a transmission power setter 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

10  an interference level of the receiving station.

2. A packet communications method for performing packet
communications through a radic link established between a
transmitting station and a receiving station, the method

15 comprising:
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 level of the receiving station.

20 3, A base station whichrpérforms packet commﬁnications
through a radio link established between the base station and

a mobile station, the base stétian‘comﬁrising: o
a transmission power setter configured to set
transmission power of packets in.é next step period, by:usé of
25 transmission power of packets in a preceding step period and

an interference level of the mobile station.




a transm ssion power storage configured to store the 25 transm ssion power
of packets in the preceding step period; and a transm ssion power |imt

val ue cal cul ator configured to calculate a transm ssion power limt value
in the next step -50- 21 August 2006 period, by use of the transm ssion
power of packets stored in the transnissign power storage, 2aigakiEZ0d6n t he
transm ssion power setter is configured '?6 set the transm ssion power of
packets in the next step period 5 to be smaller than or equal to the
transm ssion power limt value. 7. The control device according to claim
6, further conprising: 10 a quality of service nonitor configured to

monitor a quality @Qf n8BEYLCeLAd G HiRE ?eEEBEmsaﬁQcM@@réﬂﬂhddy%ations
transm ssi on power setter is configured o set the transm ssion power of
packets in theH®xghsid epdperi Nk ek talexiaed bEewbéRRIEI S AR poseiod BAUL
val ue wi thin maxi num 15 avail abl e transm ssion power of the transmtting
station, when a tthgequabiciynof themalrid 8 stetabherompaisorgequal to a
predeterm ned value. 8. The control device according to claim5, wherein
the 20 transmi ssi oA pBikar fsaerese 1evebaregaredalesebteheey candAPgsren

i er 1 or endo. IuEPUBT™ (Hb SPPARGRI T, o0t ST SR SAATET LABSLD ronremhed: B
pover  of paCkQ%%iﬂkégm%Eg€£§9igg %tﬁﬂd%ééf%%ifﬁxé% é%&iod 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 use of

10 transmission power of packets in a preceding step period and

the average value of interference levels.

3. A control device which controls packet communications

performed through a radio link established between a

15 transmitting station and a receiving station, the control
device comprising:

a transmission power setter configured to set

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

transmission power of packets in a preceding.stgp period and

20 an interference level of the receiving station.

6. t fhe control devicef according “to claimeS, further
comprising:

' a transmission powef stbrage configured to store the

25 transmission power of packets in the preceding step period; and

a transmission power limit wvalue calculator configured

to calculate a transmission power limit value in the next step



9. The control device according to claim5, wherein the transm ssion power
setter sets the transm ssion power of -51- 21 August 2006 packets in the
next step period based on an average value of interference |level received
by the transmtting station in a preceding fixed period. 5 10. The control
device according to claim35, wherein the _transm ssion powen]sQidit 2006
configured to set the transm ssion power®8f packets in the next step
period, in accordance with an average val ue of transm ssion power of
packets in a preceding fixed period, when the transm ssion power of
packets in the 10 preceding step period is 0. 11. A packet comunications
program whi ch f p et | catians through - a _radio link . .
establ i shed be gV\][[eleéer’g% Y ]rggésorﬁ tt?' %@%t’%rﬁsosnméln oge]r:g‘%:feip\/a‘lcﬁatgtsaﬁ%en% *The
program 15 al {1 nGRRRELeholOr EXESMf Processing of i setting
transm ssi on power of packets In a next step period, by use of

transni ssion power ahdpackesdn itheat PiraGedidn BbREr PRIHIRE 8B9¢@ITigured

interference | evel of the receiving station.
to set the transmission power of packets in the next step period

5 to be smaller than or equal to the transmission power limit

value.
7. The control device according to claim 6, further
comprising:

10 a quality of service monitor configured to monitor a

quality of service in the radio 1link,
and wherein 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
15  available transmission power of the transmitting station, when
the quality of service is smaller than or equal to a

predetermined value.

8. The control device according to claim 5, wherein the
20 ‘tr-a‘n‘smission power setter is configured to seﬁ the transmission
power of packets in the next step period, in‘accordance with
én.interferénce level of the transmitting;éfation, when the
transmission power of packets in the preceding step period is
0.
25
9. The control device according to claim 5, wherein the

transmission power setter sets the transmission power of



10

15

51 21 August 2006

packets in the next step period based on an average value of
interference level received by the transmitting station in a

preceding fixed period.

10. The control device according to claim 5, wherein the
transmission power setter is configured to set the transmission
power of packets in the nexﬁ step period, in accordance with
an average value of transmission power of packets in a preceding
fixed period, when the transmission power of packets in the

preceding step period is 0.

11. A packet communications program which performslpacket
communications through a radio link established between a
transmitting station and a receiving station, the program
allowing 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 level of the receiving station.



