1 DESCRI PTION 5 10 PACKET COVMUNI CATI ONS SYSTEM
PACKET COVMUNI CATI ONS METHOD, BASE STATI ON, MBI LE
STATI ON, CONTROL DEVI CE AND PACKET COMMUNI CATI ONS
PROGRAM TECHNI CAL FI ELD The present invention relates
to a packet communi cations sysiem a packet

communi cati ons nethod, a base station, a nobile
station, a control device and a packet contmuni cati ons
program all of which are BEFCRIEFLONN ng packet
communi cations through a radio |ink established
between a transmtting station and a receiving
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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 transﬁits the packet to the mobile station. For example, in
a CDMA system, upon receipt of a packet addressed to a mobile
station, a base station allocates code resources up to maximum
available transmission power of the base station, and transmits
the packet 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, transmissicn power of packets in the base station



FIG 1 shows a schematic configuration of a
conventional packet comrunications systemin a
downlink. In this drawing, it is assuned that a base
station BS1 controls a cell (area) "A" and

conmuni cates with nobile stations M51 and MS3 which
are located in this cell "A", and a base station BS2

controls a cell "B" and conmuni cates with a nobile
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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 power control, as shown in FIG. 2C,
based on an interference level received by the mobile station
MSZ in a slot 1 (see FIG. 2B), transmission power of a packet
addressed to the mobile station MS2 in the base station BS2 is
determined so as to have a target SIR (for example, 4 dB) which
25 is obtained by adding a TPC margin (for example, 1 dB) to a

required SIR (for example, 3 dB).

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



25 packets arrive at the base station BSI in a slot 2,

the base station BS1l allocates code resources up to

maxi mum avai l abl e transm ssion power of the base

station BSI. Thus, conpared to total transm ssion

power of the base station BSI i;m the slot 1, total
transm ssi on power of the base station BS1 in the slot

2 is drastically increased. As a result, as shown in
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communications system described abkove 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 OQF THE INVENTION
The present inventicn was made in consideration of the
above circumstances. It is an object of the present invention
to provide a packet communications system, a packet
25 communications method, a base station, a mobile station, a

control device and a packet communications program, which are

capable of improving satisfaction rate with a system capacity



25 and a quality of service (QS) by dynam cally
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transmtting station and Kkeeping an increase of an
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est abl i sREF et kechly Bl @sppct of the present invention is

15  summarized as a packet communications system which performs
packet communications through a radio link established between
a base station and a mobile station. The packet communications
system includes: step setting means for changing transmission
power for each of step periods of a predetermined length when

20 one or a plurality of packets are transmitted in the radio link;
and transmission power limiting means for setting transmission
power in a next step period by use of transmission power in a
preceding step pericd and an interference level for the mobile
station.

25 A second aspect of the present invention is summarized
ag a packet communications method for performing packet

communications through a radio link established between a



20 25 transmtting station and a receiving station.

The packet conmunications nethod includes setting

transm ssion power of packets in a next step period

by use of transm ssion power of packets in a

precedi ng step period and an igerference | evel of

the receiving station. Mreover, the second aspect of

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

step setting means for changing transmission power for each of



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 nmeans for

setting transm ssion power in a next step period by

use of transm ssion power in agreceding step period

and an interference level for the nobile station. A
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15  use of transmission power of packets in a preceding step period
and the average of interference levels.

Moreover, the fcourth aspect of the present invention is
summarized as a moblle station which performs packet
communications through a radioc link established between the

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

25 periods of a predetermined length when one or a plurality of
packets are transmitted in the radioc 1ink, the average level

being obtained through an announcement signal from the base



15 20 25 station; and transm ssion power limting

means for setting transm ssion power in a next step

period by use of transmi ssion power in a preceding

step period and the obtained interference |evel. A

fifth aspect of the present invention is sunmarized as

a control device which controls packet comruni cations
performed through a radio |ink established between a
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summarized as a control device which controls each base station

15 which performs packet communications through a radio 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 radic link; and transmission power limiting means for

setting transmission power in a next step period by use of

transmission power 1in a preceding step period and an
interference level for the mobile station.

In the fifth aspect of the present inventiocn, 1t is

25 preferable that a transmission power storage configured to

store the transmission power of packets in the preceding step

peried, and a transmission power limit wvalue calculator



10 15 20 25 configured to cal culate 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 ig configured to set the
transm ssi on power of packets in the next step period

to be snaller than or equal to the transni ssion power

| i nrendabuesd Mor eover) atienattherfofitl iaspgeoteof inhe value in the
present invention, it is preferable that a quality of
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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 perlod in accordance with an interference level of

20 the transmitting station when the transmission power of packets
in the preceding step period is 0.

Moreover, in the fifth aspect of the present invention,
it 1is preferable that the transmission power setter is
configured to set the transmission power of packets in the next

25  step period based on an average value of interference levels

received by the transmitting station in a preceding fixed

period.



5 10 15 20 25 Moreover, in the fifth aspect of the

present invention, it is preferable that the

transm ssion power setter is configured to set the
transm ssi on power of 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 ssi on power of packets in the preceding step

period i MOredvbrreover the rfitfdd hebeht asphetie pfesdret invention,
present invention, it is preferable that the
trah§nﬂ§3|§ﬁeﬁém@¢l¢lﬁﬁ?ﬁngtM%aﬁganﬁﬁéEaﬁ@@ power setter is
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equal to the transm ssion power limt val ue.

Moreover, in the fifth aspect of the present

i nvent i ofordavers pnefler dblfeht hspecseqieshequatddnt invention,
monitoring neans for nonitoring QoS for the radio
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transm ssion power in the next step period in
accordearttein tihe transmission power storage means, and the
15 transmission power limiting means sets transmission power in
the next step period to be smaller than or equal to the
transmission power limit value.
Moreover, in the fifth aspect of the present invention,
it is preferakle that'request quality monitoring means for
20  monitoring QoS for the radic link is further included, and the
transmission power limiting means has a function of setting the
transmission power of packets to exceed a transmission power
limit in the step periocd within maximum transmission power when
the QoS is smaller than or equal to a predetermined value.
25 Moreover, in the fifth aspect of the present invention,

it is preferable that the transmission power 1imiting means sets

transmission power in the next step period in accerdance with
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station side when transm ssion power in the step
period is 0. Mdrreover, in the fifth aspect of the
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| evel announcenent nmeans for {gmform ng the nobile
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by the base station in an i mredi ately preceding fixed
perfodngerferendy lagel gft bl Banouwnednents isignladn toanheission
nobile station fromthe base station is further

i ncPoitied, L tarid s If& Pt PAR3ATIsSF o power |initing neans
has a function of setti transm_ssi on

based on MGiEAcenbht: 1T i Che s Pér chod asyg invention,
annQHqggfﬂﬁ%geﬂg%%gsthé\@ﬁgg%!gférérpc ! tﬂgv%]lLf n{lﬁ%fx@%ﬁénw? means for

t he prese nventi on IS prerera

4 1 ansFl Soi QN ROWEH 1 L L itki-Rg nnBans ~Set s h&§£§ﬂ3§§h98rference
power in the next step period in accorgance Wi t

avef agel tdBRgM IS baBepoveri Of ihha baﬁ@dsa@ém@n@%@&ag fixed
a fixed period of tinme when transm ssion power in the

st epepird od t$m@.bAusiexth aspecbuotetmbhatpriagent to the mobile
invention is summari zed as a packet communi cations

pr o¥jFan athi fc1PTp éihfeo D3 ep aEREE o c bAMEAF ERE T ohctkderligernd the
a radio link established between a transmtting

st aﬁ%ﬂ?“&ﬁ&lz?nr%?f’é?linlhﬁlgf%‘? GRS T Brfdﬁi%ﬁ‘:ma?f é\ﬁé;téng the

10C0rrtDUt & :.tsos 1%)r(w.ecc§'lmtreer 8588 Sosfll nlgn ofn Sett] ng t r %%%Q§ erence

power- of packets 1h a next 's epo%ecrenbdltb

tr af\sf S SR unPeiEh  OfeRCKkets in a precedi ng step
period and an |nterFerence | evel of the receiving

station. mipeeoxer i hBeStxtth aspeet: 6f t:lieppeesgBtinvention,
I nvention I's
it ispreferable that the transmission power limiting means sets
transmission power in the next step pericd 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 through a radic link established between a
transmitting station and a receiving station. The program
allows a computer to execute processing of setting transmissiocn
power of packets in a next step period by use of transmission
power of packets in a preceding step period and an interference
25 level of the receiving station.

Moreover, the sixth aspect of the present invention is

summarized as a packet communications program which performs



sunmari zed as a packet conmuni cations program which
performs 11 5 10 15 20 25 packet comruni cati ons

through a radio link established between a base

station and a nobile station. The packet

communi cations program all ows4@ conputer to execute
processi ng which includes: a step (1) of changing

transm ssion power for each of step periods of a

pr egletiermneduh eogt forwhéhronghar radpb uiaki ¢gtafl ished between
packets are transmtted in the radio |link; and a step

(2)a bpsegetating erdnsheRsioatponer - i The Wlfefst:@@munlcatlons
period by use of transm ssion power in a preceding

st ébr%?q“bﬁl%l?]‘ﬂs A OTRIET BY EFEEUIFERC S lf‘ﬂé“’}ﬁ'c%’l Jr‘é‘ﬂ“des

tat t t t h t L
Ut T ed Tac i THHEPST deuTCasanr on BBHET of & pRENbroT oo

50 Q%t Qnsg g&é@é%qﬁédwl% %tﬂhawﬁ@lqlc?né orikg glurality of

esta bet en a transmtting station an

receiMdig stat 0BnsAhe-LOMT Qhhe deMise1ime) WdRS adstep (2) of
resource allocator configured to allocate a radio

r esgaffiCitvd NranexXkssbapppeerodnby nsetofté@t@driod by use of
recepti on power of packets fromthe transmtting

st atiagreniigsaopr epedéng irst @p peerediand stwe gpantpdy and an
of packets accunulated in the transmtting station.
/¥1%ﬂ%ﬂﬁﬂ?ﬁ%@ﬁ@cﬁeﬁﬁltﬁ%rpWE%éﬁﬁﬂﬂﬁVéﬁﬁﬁéﬁnls

summari zed base sta whi ch erforns ac
IOanﬂl”J iﬁt?%ﬁ%nf%ﬂaﬁifﬁ% %réhﬁ ngFﬁR %ﬂq%gﬁeas summarized

betyeeq Lhe.base slation,and agpiidie gazétonn?&mfnlc tions

base station I'ncl'udés a resourc I gure

0 Aldcatg atﬁ%@h@hre§oufé&id'1EinmexbsﬁgﬁplﬁﬁédCmbeﬂ%éen a
use of total recepftion power of packets fromthe

nobidagsnStratingn sitAtdopr ea@dengesbepiper s odt ahd. t Ihe control
quantity of packets

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 guantity of packets accumulated in the
transmitting station.

An eighth aspect of the present inventicn is summarized

20  as a base station which performs packet communications through

& radio 1link established between the base station and a mcbile

station. The base station includes a resource alloccator

configured to allocate a radio rescurce in a next step pericd

by use of total reception power of packets from the mobile

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

accumulated in the mobile station.

A ninth aspect of the present invention is summarized as



accunul ated in the nobile station. A ninth aspect of

the present invention is summarized as 12 5 a packet
comuni cati ons program whi ch perfornms packet

comuni cations through a radio Iink established

between a transmtting statiogzand a receiving

station. The program allows a conputer to execute
processing of allocating a radio resource in a next

step perdiat byarsendfatopad rereptdion owdr pefrforms packet
packets fromthe transmtting station in a preceding

st epPHEH G- IEEE tHE SGgEntd t R HFO phtiet 85 Bicbiniliag deptween a
in the transmitti tation. 10 BRI.EF DESCRI PTI O\ OF
THE DR NG T 0 STrRed T (1655 IS CRanaErE sl agr Bh ProgTan
howj i f i anal K . .
S o!if@w@QL8¥S£M£§¥Né% e%F8§9§X§¥géé¥Eqn§gﬁggﬁflocatlng a radio

conmuni cat1 ons” system S a gr oW ng

3 ot %Séﬁﬁf@%s§iﬂ%@(tp9¥_\@f) pggr_iogc‘i E?S@sesbéft {:Qﬂaﬁggcfe%rtion power
each period of time (slot) in a dowlink in the

conyenidonals pasketh€ ormanEnGalli 0RS s8¥si &M iFlaGpr2Betsng step
a graph showing an interference |evel of a nobile

st ap¢oipdVB2nfior tleacliupertiod off t ipaekeskotjcdumtlzged in the
downlink in the conventional packet conmunications

syst e STt GINZCStad tacyr aph showi ng transmi ssi on power

of a packet addressed to the nobile station M52 in a

base station BS2 for each period of time (slot) in

1¢ heBQPE‘,’W'ﬂéﬁ&ﬂx%&@ﬁe%”ﬁgﬂ%ﬁmﬁwket

conmuni cat1ons Sys S a graph showi ng an

SIR of aprecehved Sighak, il Ehggmiérﬁoﬂr@f AN YBLview of a

for each period of tine (slot) 1n the dowlink in the
cony&itdiianapagkek € osdmLCiatid RS sS¥skedm . FIG 3 is

an expl anatory di agram show ng an overvi ew of

FIG. 2A is a graph showing total transmission power of

a hase station BS1 for each period of time (slot) in a downlink
15 in the conventional packet communications system.

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

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

20  addressed to the mobile station MSZ2 in a base station BS2 for
each period ¢f time (slot) in the downlink in the conventicnal
packet communications system.

FIG. 2D is a graph showing an SIR of a received signal
in the mobile station MSZ 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 systemaccording to a first
enbodi nent 13 5 10 15 20 of the present invention.
FIG 4 is an explanatory diagram showi ng an overvi ew
of a base station according to the first enbodi nment
of the present invention. FI&135A is a graph show ng
total transm ssion power of a base station BS1 for
each period of tinme (slot) in a dowlink in the
packet teoitifficddat il6NSR§y8tem accor di ng to the first

enbodi ment. of the present invention. FIG 5B is a
graph shéwihg“ah® |aﬁ’t EFPefBAce"Y éjx}é‘lgré‘f“ P phig ¢n overview of

station M52 for each sIot in.th
GowhFIAR - T4 W SPACKENE Gl CATPora Sy bt OF the presen

according t,0 the first enbodi ment of the present
I nventi on. FI G 5Cis a graph showi ng transm ssion

sowver of racpaskets addressedolont e 1Dbid R $takko8n MBgwer of
in a base station BS2 for each period of tine (slot

I n 4 hesdoywdt nkn BO 1t her packeter comant ioad i{6DSt5YiSt eMownlink
according to the first enbodi nent of the present

i nvientifon. p&IG L SDrimsind cgiraphsshowk ey ancSiRaf @ the first
received signal in the nobile station M52 for each
perf' 8P Baitne f( §h6t Preper hel PHoWiIoPnk i n the packet

comruni cat t to th
rbod! ot Sof SERLS pf CRa | VB HroRD EPEETEREFRCS VYR of =

103h% 9 28L&, f%Eztfro?”éa@ﬁ %\Epg?cpg‘fiﬁ: 94 mgte) ;LlP1 the downlink

exceedl ng a a transm ssi on val ue 1 n
packetsn L GIHAKYC a,tdn@ml%ﬁwﬁ% ageOtdh NG dOrdiRy fid Sthe first

enbodi ment of the 25 present invention. FIG 6B is a
gr apibshiawnRgofotak bHrafnsh sisivemtpowner of

FIG. 5C is a graph showing transmission power of & 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
commnunications system according to the first embodiment of the
present invention.

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

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

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

25 present invention.

FIG. 6B is & graph showing total tramsmission power of

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



a base station BS1 for each period of tinme (slot) in a
downlink 14 5 10 15 20 25 in the packet communi cati ons
system according to the first enbodi nent of the

present invention. FIG 7 is a block diagram show ng

an internal configuration of tilhe base station

according to the first enbodi nent of the present

invention. FIG 8 is a flowhart showi ng operations of

t helpatket Pagbpfunpoars best syst arsdedordiosgdiost e the first
first enbodi ment of the present invention. FIG 9 is

an BXPPAnATLr i tdgr ARSHON nGVERtSYRrvi ew of  a

packet c ni cati,ons system according tq a second
Enbodi meri e of 1 he Jpr 8seht SFhyeHEF SR FIRoaa o iy internal
exp iagr Wi a rview of .. il .

st a!t: ?lgﬁiglg%%%lnggfnow %ebsgggon%dt%\ét%\édia\rlr&ecgotrd& g?ﬁ% fhe firer

Presepbalfwentd On.nFhGe LA L §y8, g1 @&ph showing total
transm ssi on power o a nobile station MS3 for each

period ofrtd.ne (sl ot )idwclarwphoRkng Bpéhe: packelf the packet
communi cati ons system according to the second

enmrbodnment caof i drive s ps ege rtcdondenti on thEl G rsitl Bnbgd ément of the
graph showing an interference | evel of a base station
BSIP¥®veac &riied# -of time (slot) in the uplink in

t he packet_ comruni cati ons s¥st em accor di ngﬂt o the

second énffod? nehtbfF*PRET P BER Mt ENPIORIPEIFE CTEEV LSV of

1dS & %[:@.gwh_ csoh Vl\ﬂlnr}_%attﬁgxq?ns]y.ss%e n coéAJ,:ec{inOfta.aps%:cker:E embodiment
addr éssed to € "base station ' a hobil e st at T on

MBIl o f Ofne 3R PR 11QdeRt sLhME (slot) in the uplink in
t he packet
FIG. 10 is an explanatory diagram showing an overview of
a mobile station according to the second embodiment of the
present invention.

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

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

20 base station BS1 for each period of time (slot} in the uplink
in the packet communications svstem according to the second
embodiment ¢f the present invention.

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

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

communications system according to the second embodiment of the

present invention.



comuni cati ons system according to the second

enbodi nent of the present invention. 15 5 10 15 20 25

FIG 11D is a graph showing an SIR of a received

signal in the nobile station MS1 for each period of

time (slot) in the wuplink in ghe packet

communi cati ons system according to the second

enbodi ment of the present invention. FIG I1E is a

graph shaévitnglah istedfrerénseotvavelarofIa obasecskatvipdnsional

BS2 for each period of time (slot) in the uplink in
thelrpé@l@erﬁolébﬁwﬁiaéawdﬁ%l $pst IR aPESR At Nyt ttémﬁhé‘sloﬂ in the

second, enbodi nent of the present. invention. FIG 11F
i s @ grdph SAoW ﬁ@‘cﬂ‘r‘eéngﬁﬁmg‘é%?ﬁfpb%%gr Sé’f5t§mpé‘EE8Fdlnq to the

addresse t.he bas tlon BS b|Ie station
or' ea%hdﬁgFP%d of%? lnve qﬁe uplink in

Sthe paCk%%G CQ@E“D%Q?EEQQ§1%M%RgﬂbaggOffuégkéf%nkgeleEfl of a

second enbodi nent of t present “i nventi on

I S B apRtshoveay @y ShBRhOpei @G VefleStgNad) ilnNthBeuplink
nobil e station M52 for each period of tine (slot) in

t hein upld mlkedkett hempackes t comrunicaii erecsystignto the second
according to the second enbodi nent of the present
i nvaRtddgmentt] @f thej prasohocktirdgicam showi ng an

i nt ernal connﬁguratlon of the nobile station
accor di n§1fo % el§éb%ﬁﬂphéﬁBU&PﬁéﬁPnéﬂlFﬁéoﬁﬁég%ﬂiDf5*paCk9t

|nve i on 13 |s a ran1sh
% r-rgﬁgng %§§ng Eéon' u&Preco%ﬁ'ngS%atacEe S2 for

| CALEONS BFOQiRD  actondi g tt@lea 4 'rr9< _in the packet

nbodi nent of the present 1nvention. is a
t alkd s 2k e bnded ey tinni Ado B3 1A s mh%séé'-lfbnd embodiment of the

present invention.

FIG. 11G is a graph showing an SIR of a received signal
15 in the mobile station MSZ 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 is a Dblock diagram showing an intermal
configuration of the mobile station according to the second
20 embodiment of the present invention.

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

FIG. 14 is a table used for determining a transmission
25 power 1limit wvalue in & next step period in the packet
communications system according to the first embodiment of the

present invention.



power limt value in a next step period in the packet
comruni cati ons system according to the first

enbodi mrent of the present invention. 16 FIG 15 is a

tabl e used for determning a transmssion 5 10 15 20

25 power limt value in a nextigtep period in the

packet conmmuni cations system according to the second

enbodi mrent of the present invention. FIG 16 is a

f 1 owchar £I§hoWp ngs gperdtiiconsedf fehelggaskening @ transmission
conmuni cati ons system according to the second
enfstiStent 1Bt t Fe1lUr eident itREnt PORP FleGiogy §i5 he packet
bl ock di agr %m showi ntr% an internal %onfi guration of a

basE SR -6 JEE AT 1T THE thi P & Cettfoti hERt oo ¢ 'He 0T the
pr %§%%tenitn¥g@ghg onFl1 G 18 is a block di agram show ng

an i nterna contrguration of a nobile station

saccordi ngrgo f@%ﬁigiffbwéﬁg¥¥ﬁsﬁgﬂﬁn8foﬂéﬁ%%?ﬂ%%egk the packet

invention. FIG 19 is a sequence di agram show ng
Op&icahiu@Asa8f ods sRaGkata CcOMURICAs tBSs SHEMbodiment of the
according to the third enbodi nent of the present

i npertieon. iBESTt MODES FOR CARRYI NG OQUT THE | NVENTI ON

[ First Enmbodi nment] (Overview of Packet Communi cations

syst em aR#G Packet 1isCoamubieaki chisgretthodhagebediary tigternal
Thi s Enbodi nent) Detail ed description will be given i
bel°6WTdF A2 patket® fcofrmifiic€at T b &Y sPERPEAYPA FRckbre third

10COMIUALGALLONS, NBLD oA Aggording L g.a first embodi ment
of \q G

15

20

25

e présent invention.
FIG. 18 is a block diagram showing an internal

configuration of a mobile station according to the third
embodiment of the present invention.

FIG. 1% is a seguence diagram showing operations of a
packet communications system according tc the third embodiment

of the present invention.

BEST MODES FOR CARRYING OUT THE INVENTION

[First Embodiment]

(Overview of Packet Communications system and Packet

Communications method According to This Embodiment)
Detailed description will be given below of a packet

communications system and a packet communications method

according to a first embodiment of the present invention. FIG.

3 is an explanatory view showing an overview of the packet

communications system according to this embodiment.

Note that, in the packet communications system according



3 is an explanatory view show ng an overview of the

packet conmmuni cations system according to this

enbodi ment. Note that, in the packet comruni cations

system according 17 5 10 15 20 25 to this enbodi nent,

a base station (transmtting station) BS2 controls

transm ssi on power of packets addressed to a nobile

station (receiving station) M52 in a dowlink (a

di rectthén emlpn@diteetthe anbbi ¢ & ttarino Nt ME2s i omtche thagen) BS?

station BS2). As shown in FIG 3, in the packet ,

c oA "Cats 6ﬁ§n§%?%hﬁm élf&‘i?rfd|orﬁgpf>16k?h? sa“gh%rﬁ%ﬁﬁ agnobile
base st.ati on BS1 contr A" th

i s ety SRR Reeki R A L e BRT bh S (paifrection

Celé wddd %:ij—x% glo 9§EQF?@@%|1\%2“§IO Q%e'\/ngsé gta%@ S2) .

are l'ocat e |nt and the mobile station

5is | ocapgdsjad he eekl 3B:n EhG pélcﬁ@@\&n@u%%@@ghg system
configuration of the base stations BS1 and BS2
acc-dindg ngot b htsi erbodidierht, | B bde: casa wherglacontrolling
| arge quantity of packets arrive at the base station

BSk ddid base asitdattihen bBSE déeteinnnk8Z acottamshissiomell “B”
power limt value in a next slot when transmtting

packets eitone éhﬁr%@m‘@ i O BafPeredi a Moké 1govimd i imes MS1 and

(downward . chann .. Specj ficall the base stati

BSfIS(}eF‘éFn}r?fé%t‘ﬂ@n EPanat SN SBBuERS I ARGESPR M52 <5
10aC(‘1%rcda Pih ?Ln‘SéU SSIF?E 4p191\{\§v(1s ansdch%mat cngélgfi uration

in'a rece ot (a step period of 6t er mi ned

| engt Eﬁe%@ SEQE ‘BQS %ﬂnhﬁﬁ% E)ﬁcb?@ﬁﬁ&s& #His embodiment.
interference | eveI in the nobile station M52 bel ongi ng

to the ohheic Gelsle wBere T0 1B@ geDERaSPLEEY I padBeShOMrive at
in FIG 5A, the base station BS1 increases (changes)
t hechter drsTd sstanipowBEll | mhe Gaage $trtion BS1 determines a
transmission power limit value in a next slot when transmitting
15 packets from a transmission buffer via the downlink (downward
channel) . Specifically, the base station BSl determines the
transmission power limit value in acceordance with transmission
power and a TPC margin in a preceding slot {a step period of
a predetermined length} so as not to significantly increase an
20  interference level in the mobile station MS2 belonging to the
other cell “B”.
To be more specific, as shown in FIG. 54, the kase station
BS1 increases (changes) the transmission power limit value in
stages for each period of time (slots 1 to 3) within maximum
256 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



stages for each period of tinme (slots 1 to 3) within

maxi mum avail abl e transm ssi on power of the base

station BS1. Consequently, as shown in FIG 5B, the
interference level in the nobile station M52 which is

| ocated in the cell "B" from 18gthe base station BS1

is also increased in stages . Here, as shown in FIG

5C, in accordance with the interference |evel of the
nobiliebstatiter iINBE 511 s hé ssligtcreastehelthatedst at HeAeBSE shown
determ nes transm ssion power of packets addressed to

t hel®dbi9 e 2§t at T oFC & WEBP G "€ §P6t 12teh’ He1w HavElaot the

target, SIR which is .obtained. by addin TRPC i,n .

to SR P B2 R 375 bCERGE Sl Ton B Aubernines
I nt e ce le ' LI ' - :
SUpbr CeEaT T R Tt iR o T Bt AR R Rt fibn cagte e
sshawy ish BLGsRP 2as8I R afy aateceivedesi PRlwH N Qst BStained
nobil e station M52 can be increased to be larger than

t hepy reQuinged SPB margdinecepi i ongpf@aiddursgrcan be

prevented. Hereinafter, description will be given of

a net hod Thows , cal ¢ukatkag o thansimesSieornpevervelli mtthe mobile
val ue for keeping the increase of the interference

| evete §ipnt WME2nBhi| e sTERIIGH WSR2 to15hqi TRE imamerTpe 1ess.  In
margin. Note that, here, a re%uired SINR in the ngbile ,
st @1+ WB2 24na A" TPE ey nhar 8 ekpressedegsived signal in

10" S.It F\ét rr]nlcl‘)bz:iL?Lg ;{:rf@c?r{ %Sl}l.l l:anr esg%cctrlevgle)é’ Bcg oet qfag'f T Ehan the
whi th are true values, i n other words, ot 0] 1 C

do NQf,st.ake san VahieseQfpt AR ) ANG1:2 RALSBe! gVl eRbeq.

(noi se power) Iin the nobile station M52 is expressed

as "N'. pHeeenawhen, tdanNsSNEmSicoNwpOWe OfivRaCket 8 method for

(total transm ssion power) of the base station BS1 in

t healotlaking aPitanam dnicregseerof imfansivssifon peweing the

of packets of the base station BS1 in the slot 2 ,

(t Hatcresisegodt Bpe vty ferendes legpeul attée mphifprgfation MS2
158N i nterference | evel caused to the nobile station

VB2 gy thé ot al PREASH ssi on power of the base

st a.t i on F%%ei %hafpr}lSirdee,r %drec'}lﬁﬁgedi gIbllRS 1%S%nggoﬁ>bfé station
an I nterference eveﬁ

MSZ and a TPC margin are expressed as “SINRu"” and “TPCrargin” .,
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 1l is “P1”, an increase
of transmission power of packets of the base station BS1 in the
slot 2 (that is, a step width) ,P1 is calculated.

25 First, an interference level caused to the mobile station

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

considered. Here, it 1s assumed that an interference level



19 5 10 15 20 25 caused to the nobile station M52 by

the total transm ssion power Pl of the base station

BS1 in the slot 1 is "I", and an increase of the
interference level in the nobile station M52 is ""I"

when the transm ssion power ofg the base station BS1

is increased by ""P1" in the slot 2. Based on the

required SINR of the nobile station M52, the TPC

marggius eainde the mdilse $evelon MSE hy shotolaltthenpadesion power
station BSI using the transm ssion power contr ol ‘
calfoutattés Rress lséétl%v%glsilﬁn%}lle ﬁé\%rl 35 ALt hengd éfl picrease

as shown i e foll _ res Speci fic w —n
thé)%EE?rlé‘&ev’\g%eE‘F@ §I"e oWert %WO} (ic?aFEgTja‘i’%Hlsg & »17 when
beLéHN afaaééﬁsgyé%ng%e%Q%yK%%Igase s oQ#%??ﬁ% 9nc£ggsed by

cal cu oesi ted wave si naI

5 nterf erence, d eyl ion the sI ot 2, the base station

BS1 "cal cul ates an SINR in the sl ot 2, as shown in the

fol I owi Ngasexphesst Hrqudred(ShR6R . TREBY. 8& Gs tit i¥n MS2, the
N+1) N+ +A[ N+ +Al Accordingly, as a result of this

calTedl akto@iy anfd the BliNR lesegqualthteos BbANRL h the dse,station
the nobile station M52 succeeds in packet reception

i n BSAeusfioy Rhe Spewifiicailop, ronesr dertfol ehkculilid glesired
station M52 to succeed in the packet reception in the

sl &V2, SF?“?% retoitil @edntBhgaﬁ%%ﬁ)P¢I%§ FBPWBM#% the following

1Ocondl tion.

15

20

25

xpre551on %pec1f1cally, the desired wave signal power 5 is

calculated as below.
= (SINRw X TPCrmacg e XN + I)

Moreover, based on the calculated desired wave signal
power 5 and the interference level in the slot 2, thebase station

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

expression.
S (SINRuxTPCruginN +1)
N+I+Al N+I+A

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

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



15 (SINRth x TPCmarg ,nXN + 1)) SINR n N+l +47 As a
result, the foll ow ng expression is established.

(SINRt hxTPCmargin+ 6,1 111 < | -1-A |l SINRLh | Here
the noise level Nis extrenely small as conpared to

the interference level |I. Thuszpin the above
expression, the term"NI" can be regarded as "0".
Moreover, since ""I/I" in the nobile station M52 is

equal to ""P1/P1" in the base station BSI, the above

expression can be transfornmed as bel ow. API

S| I\ﬂﬂl!MRxLTPIR@;@LMNPIhSMﬁI@h The above expression can

be further, yrapstormed “bel ow. 20 APl _< TPCC arg in

-1 A Fromthe above expression, for the total

transm ssion power Pl of the base station BS1l in the

slot 1, a maximumvalue "Pl of the total transm ssion

pougs Of-cthecbasgestaliom Bplxp-WRisghncan be-imcsaased

in the slot 2, can be cal culated. 21 Mreover, a

Stransm ssion power |imt value of the base station BS1

in the slot 2 can be cal.culated fromthe foll ow ng

expr ess('gm.,,,xﬁcﬁl},’g#@J;ﬁjPOmr gi n- 1) xPi +Pi =TPCmar g; nxP
qyi r&d SINR (SINRth) = 2 (3

I

ForAkxanpl e, when the ¥
dB) 710 15 20 SINRa

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 “,I1/1"
in the mobile station MS2 is equal to *,P:/P1" in the base station

B51, the above expression can be transformed as below.

AP < SINRw x TPCrmugin

P SINRe
15
The above expression can be further transformed as below.
AP
S S TPCargn —1
1
20 From the above expression, for the total transmission

power Py of the base station BS1 in the slot 1, a maximum value
«P1 of the total transmission power of the base station BS1,

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




25 and TPCmrazgin = 1.26 (1 dB) , P = 0.26 Pi.

Specifically, the transm ssion power limt val ue of

the base station BS1 in the slot 2 is 1.26 P1. By use

of "P; which is calcul ated as described above, in the

slot 2, the base station BS1 ap{ocates and transmts
transm ssi on power of packets by using "Pl+"P1" as the
transm ssion power limt value. As to the next slot

and subséguentes| ot strafrnirasenstareonl 11BS1 wdlueubat ese base
a transm ssion power limt value "P +"P " in a slot

(i +1Ya¥ionPEl alis ihsst oat poren ot qedekeasefinf zrmcge following

The maxi num val ue of the total transm ssion power of
t he™’Base®$t"ati on BSlI, which can be increased, is set
to ""Pi" as described above. Thus, it is possible to

avoid a rapid increase of the interference level in

st hea pobi,| T@mmmgw&m?pgmgxm the other cell

"B". Note that, n total transm ssion power in an

i medi ately preceding slot is small, a maxi mum val ue

of the total transm ssion power, which can be

i ncr easedorrnegamext, sdhatn, thiesrédum ted STHRUSSIBRRACKEE (3 dB)
transm ssion delay occurs. In order to avoid such an

adverks dFPéhfrect - Ln2fhik 48 5 K3 $50206 2% .enBpdfibitally, the
the base station BSI can transnmt packets regardless

of HRETHLEASANSRIGI povlel YRhie Sfal-fie, Pior PeBSL in the

10PY refe&rng$gggﬁ?packet del ay and quality of service

15

20

25

(CﬁgftSUC Teﬁing"tige: For exanpl e, as shown
in FIG gé'usae %%U[)QL W iE':-hPis dalculated as described above, in

the slot 2, the base station BS1 allccates and transmits
transmission power of packets by using “P:+,FP1¥ as the
transmissicn power limit walue.

As to the next slot and subsequent slcots, the base station
B81 calculates a transmission power limit value “P;+,P;i" in a
slot (i+l) from transmission power of packets in a slot i. The
maximum value of the total transmission power of the base
station BS1, which can be increased, 1s set to *,P;” as described
above. Thus, it is possible to avoid a rapid increase of the
interference level in the mobile station MS2 belcnging to the
other cell *B”,

Note that, when total transmissgion power in an
immediately preceding slot is small, a maximum value of the
total transmission power, which can be increased in a next slot,
is limited. Thus, a packet transmission delay cccurs.

In order to avold such an adverse effect, in this



provi ded as the transm ssion power limt value of the

base station BS1 in the slot 2. Then, when there is a
packet exceeding a predeterm ned delay threshold, as

shown in FIG 6B, the base station BSl can repeat

packet transm ssion processingz2 (ignore the bound of

the transm ssion power Iimt value in the slot 2)

before transmtting the packet exceeding the del ay
thr%@#ﬂﬂ%ﬁeqﬁfthﬁﬁetﬁ@“ﬁﬁxﬁﬁ@ﬁPQ@alB%blé*ﬁ?aﬁ@ﬁﬁ§§ﬂ§n packets

power t he g e station BS1. Moreqver, when
traﬁ%ﬁﬁ%ﬁﬁ%ﬁ?‘ﬁ WéFEBFa?EEﬁﬁﬁ%PW HoﬁerdﬁéﬁédYﬁbu%i5Pr|%xample
oot R PESARLE! PR BRI 08, 8y PR LA Ghgy s

thqagrgugygf%%lleggmer of packets in the precedlng
slot 1is snaller than a predeterm ned threshold, the

sbase st atiencBShplaBYases sl Ny ties t rensm sl PeWelp,” is
of packets to be "0". To be nore specific, when

t r affdwidesl enptyhe tthensihtefderpmeer | emelt ivelhhe of the base
nmobil e station M52 belonging to the cell "B", which

i s diftfigredtSIf riom the ekdt ZA" Ebatrokhed byerthésbaseacket

station BSI, is low. Thus, even if the increase Pj of
thee}icreﬁﬁjs‘ﬁlgs%PSﬁdEBﬁé‘Fl%$d S&&Rét@ﬁ%mﬁé baa%éhg’r“%tﬁnoﬁm 6B,
BSI}Kggasnal .t he é terference | evel .exceedin

TPC 1P gr R S5 R0 851 R8I ’i/effeoatbgagléﬁgé:(fanﬁmtlﬁég%ﬁﬁoé:esslng
IUSt a{tﬂg‘?l%rlgsghe %)1% £ @FMA@%H@J‘@&%?f rr?lﬂ %"Blr]e in the

busy,” the 23 5 1 i nterference

st atiian V53 relrengirigshort eed | padked SeJHeQJahnEh%e delay
even if the increase "P of the transn1SS|on power of

packeteshiondt, hel Htaise tatatd0nmBSivh$1darge ransh@ssion power of
required SIRis satisfied in the nobile station M2
and-her beept roatofn pitkets fromthe base station BS2 is

nore likely to be successful. .
Moreover, when transmission power of packets in a

15 preceding slot is “0”, the base station BS1 determines a
transmission power 1imit value in a next sliot as below. Here,
when the transmission power of packets in the preceding slot
is smaller than a predetermined threshold, the base station BSl
may determine the transmission power of packets to be “0".
20 To be more specific, when traffic is empty, the
interference level in the mobile station MS2 belonging to the
cell “B”, which is different from the cell “A” controlled by
the base station BSl, is low. Thus, even if the increase ,P;
of the transmission power of packets in the base station BS1
25 is small, the interference level exceeding the TPC margin is
more likely to be caused in the mobile station MS2.

On the contrary, when the traffic is busy, the



Therefore, it is required to determ ne the increase

,,Pi of the transm ssion power of packets in the next

step period in accordance with the interference |evel

in the nobile station M2, that is, how busy the

traffic is. In this enbodi nentyz when transm ssi on

power of packets in a preceding step period is "0",

the base station BS1 can determ ne the transm ssion
poviert off epaoket seval dmeke stleple peritddnimSadedrdgnseg to the
with a proportion occupied by an average val ue of

t r it s ontpoles! of EBERet§VFH éfcéﬁ@aﬁﬁmﬁ@@ﬁédnﬁm of the

t he maxi num.avai |l abl e _t ransni ssi an Pover Prmax

badé S on S eof %%53&%8 " dd i FACEPRESLs Targe,
e he ropar L gn, of . 20 2ygragepyalue. of, 4Gy o

transn1 S an power © pac average ransn ssion

5POVRICk o SRS AINL REFi-of aietda%% (Lo 6X88 €5 mdlre 1ikely

frames) in the nmaxi num avail abl e transm ssi on power

(t r@f feC sukeadytirs. "0 to 1/3", "1/3 to 2/3" or "2/3 to

1", a transmssion power limt value PO max in the

next stephpeefode | sitset togliddd@bldeté 2l thre 18£484se Py

of the maxi num avail able transm ssion power of the

basd $tat toanBSIS s s peeeirv el ypa ¢icold iigurhei oaxofstBaseeriod

Station According to Thi s Enbodinent) 24 In order to

r edl %%C?Iff&a%kéf dOPntim eats r&?sces}@‘f%lmlna%wa]f)hbe ggation

10t hi g embodi ment , hqﬂlas r§t%;%%?s BSI and BS2 have a

15

20

25

con lgura?lon as" Deldw > Sivce *bas® stations BS1
and BS2 4 i y
hnge otalt CAUEERRRELLY Wit ST UBCLEAowd S packets

a hhoekpdiags amdy sdvomh Nk tike 1@ $5~20tRS base station BSI can
determine the transmission power of packets in & next step
peried in accordance with a proportion occupied by an average
value of transmission power of packets in a certain period in
the maximum available transmission power Pu.x 0f the base station
BS1.

For example, as shown in FIG. 14, when the proportiocon of
the average value of the transmission power of packets (average
transmission power) in a certain period of time (for example,
n frames) in the maximum available transmission power (traffic
load) is ™0 to 1/3", *1/3 to 2/3" or *2/3 to 17, a transmission
power limit value PO max in the next stepperiod is set to “1/10",
“2/10" or *3/10” of the maximum available transmission power

of the base station BS1, respectively.

(Configuration of Base Station According to This Embodiment)



configuration of the base station BSl according to

this enbodinent. As shown in FIG 7, as uplink

(upward direction) processing neans, the base station

BS2 i ncludes an upward interference |evel storage

circuit 101, a denodul ation ciggeuit 102, a decoding

circuit 103 and a signal separation circuit 116. The

upward interference | evel storage circuit 101 is a

st or age devicgelegorol gyrdd zeo tdet pet-kand cstnpngications system
interference levels in the uplink to the base station
BS2¢uiftittet adbilEeembachiiedts NB1bese M33.tipRe BS1 and BSZ have
interference levels stored in this upward interference

| eVelCOSEOPHGBTLPT AR PC10' - are "6ift pUEtRAP T 625 Gotufindr a7¢ BS2

announce t circuit 109. The denodul atiqon circujt 1 iy
o S AR Ahatre o bk Be PEURG EhedbrbaktoaRs? vint

5UpWﬁ£Ché§é¥¥ﬂed9QE§B%¢d ¥&é.t9?iﬁUQ'bﬂgckaﬁﬁaﬁfﬁh showing the

decoding circuit 103 is an arithnetic circu
COMdQuUrRd ttQ opr ottucerupwakd ifarimRt i 9 bYcdee@dhfidto this
the denodul ated upward signal. The signal separation

ci reeticdditbmti.s configured to separate an interference

| evel in the nobile station M52 from the upward

i nf or mat Ben, stevth t dnoll gt ¥ he dant eplénknclepvewrdl dixection)

a transm ssion power |imt value calculation circuit
11PTMEEGPEr Meagsdovikiel HasEdsniwdrd diSledmicdndes an upward

roc [ 25 5 10 15,20 neans, t ase station BS2 . .
1O B s ys T SR BT Far ety IOk TRONARGLoR ctrouit

an NnC 8 | n . .

e TR ot S AT SR Lo KB AL careuss e,
circuit 24l ypRatd aNHUr$EreAcPOVEFe LA 1IH3tl @Rr8hOrane: is a

circuit 112, the transm ssion power limt value
calsadlratyeometliceucbntidurad QoS detect and store interference

levels in the uplink to the base station BSZ from the mobile
15 stations MSl to MS3. The interference levels stored in this
upward interference level storage circuit 101 are outputted to
a downward announcement circuit 109.

The demodulation circuit 102 is an arithmetic circuit
configured to demodulate an upward signal obtained wvia the
20 uplink, and the decoding circuit 103 is an arithmetic circuit
configured to produce upward information by decoding the
demodulated upward signal.

The =signal separation circuit 116 is configured to
separate an interference level in the mobile station MSZ 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



monitoring circuit 114 and a resource allocation

circuit 115. Here, in the base station BS2, the signa

mul tiplexing circuit 108, the coding circuit 110 and

the nodul ation circuit 111 are included in a packet

transm ssion circuit 214. An umnvard interference | evel
fromthe upward interference power |evel storage

circuit 101 is inputted to the signal nultiplexing

ci ragins , 108 piea et hiex diownRar d ranincgscerept soi seupn buffer 117,
109, and nul tiplexed with downward i nformation,

Them€aPPERYaL f RN RHRERE St éﬁ—f—’élﬂéﬁc%o? e\PeIS iggal multlplexmg

transm tte o the nobile stat a downwa
Si Mar Vita Phe EoMHTGEIEaE 1abl - T RETOdUIAr BREcuit 111,

g' ;a?erEaﬁs%rﬁls%%na 'Je%“'dpaatlocruﬂaléo rgansrp&%gqt 112, the

S COI’] I gure 0] accurml ate govvn

5 nf@a%hllgelgﬁ%o@&ammt PACKEISh Rddresied 19, 113, a gos
nobi | e statlon (for exanple, MsS2) which is located in

t heoeekbriBy €onduiol hed bydthecbasecstaticnBS2. «Theuit 115.
downwar d announcenent circuit 109 is a circuit

confi guredrtp imfdrembpsedst et hvmexs phihkes$trad i onsl tNBL exing
to M83 of an interference |level in the base station
BSZirgHitEh 0%, thbt epdiad FiorPthel Ubeaddthinmegpépther circuit
| evel storage.circuit 101. 25 The downward

anrddnésfen CM%%.%H foPafial preRegignion cireuit 214.

O|dent|f| ation %j ndlcathgatpe |n erfere ce
nupwar 1 r are Fe 1 gwar interference
| evel an announcenen S|gnal al

”Ubbhgkeﬁk%glc%%%Q 5e19§rc%§t 16he; g'g%ﬁht%EhtEB|%%'n%lgnal

circuit 108 is a circuit configured to nultiplex many

pi ecesipl edonpwarEuiRf DUaRE hOthe ashtitt@tb@douAckiént circuit
transm ssion buffer 117 and the announcenent signa

gen@pat edd byu I thig ldowawa il dh admmauncehentt ocineciibt . 10 efrerfter,
each of predetermned time slots. The coding circuit .
116hps ugavwerdcinteebnf ¢ReR etb o cotetrapssiigitgd to the mobile

nultlplexed by the signal nultip IeX|n% circujt 108
1% Thetrbaar it o Tir EarEvaid ?%QQP%HW&@UIPeCS%@+2ﬁH%%fqﬂit 110,

the meodulation circuit 111 and a circulator 115.

The transmission buffer 117 is configured to accumulate
downward information (for example, packets) addressed to a
mchile station (for example, M$2) which i1s located in the cell

20 “B” controlled by the base station BS2.

The downward announcement c¢ircuit 109 1s a circuit
configured to inform.predetermined mobile stations MS1 to MS3
of an interference level in the base station BS2, which is
obtained from the upward interference level storage circuit 101.

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

an announcement signal in the signal multiplexing circuit 108.



nodul ate the signal coded by the coding circuit 110,

by use of 10 a radio resource (for exanple,

transm ssi on power of packets, a code resource and the
like) which is allocated by the resource allocation
circuit 115. The transm ssi onggower cal cul ation

storage circuit 112 is a circuit configured to store
transm ssi on power of packets 15 in each of step

peri ods THeor segaapl enulsligilsxiob acpredet edfifneds 2 circuit
| ength, Specifically, the transm ssion power

cafeuf ¥t it ?ﬂ(ﬂ%%%épé?ﬁc@??Y132€¢%5c%%fQ%ﬁﬂﬂéidt6nf0fmatlon

S ERCHEE FOa niien DY st bRy < ho Pelhregnhduncenent
Al Logal] oL EhheUbt,J 15 TBE, 1L ARSI 00 R00CL: LB 100 for

ation rcult a circulrt configure

sterJ:@yoja gl%%t%frmlh@ht +YRAkUg €&l cul ation means for
calculating a transm ssion power limt value in the

next stemeperdodg byrase: df1d e tr ansshsSicmfeeed to code
stored in the transm ssion power cal cul ati on storage

Cci & ctigna25mi12ipl heediransmes siignapower timl dieng circuit 108.
precedi ng step period). Mreover, when the
transn1§‘eoﬁoﬁﬁﬁéﬁléﬂ @b@%@%% } tite 2 ﬁﬁé@éé¢n§°§fé%ured to
period is "0", transm ssion power |limtvalue 27

10‘“%@“‘]2??@2%}1&%@{}1‘%% C6REI Pe dit i‘f’i%l?‘éfcér§ut15 the bY use of

H)tr§Q%1 SS% ? ?$](for eggm éOQJ%%%%ggg 8|rqylgil%2 ackets,
nd ca a e transm ssion power §°%al ue

t he c%%étre%lo@&c{éeézh@‘%h@@ﬁ% QR Ef 1%@1?&%6@4 H¢ 18 resource
transm ssi on power of pac ets in a preceding Tixed

pesinthadkanwhirk-eitwhep. t he transm ssion power in the
precedi ng
The transmission power calculation storage circuit 112
is a circuit configured to store transmission power of packets

15 in each of step periods (for example, slots) of a predetermined
length. Specifically, the transmission power calculation
storage circuit 112 is configured to store transmission power
of packets in a preceding step period, which is allocated by
the resource allocation circuit 115.

20 The transmission power limit value calculation circuit
113 is a circuit configured to play a role of limit value
calculation means for calculating a transmission power limit
value in the next step period, by use of the transmission power
stored in the transmission power calculation storage circult

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 1imit value



step period is "0" or nore, the transm ssion power

l[imt value <calculation circuit 113 cal cul ates the

transm ssion power limt value in the next step

period in accordance with the transm ssion power in

the preceding step period. The>@S nonitoring circuit

114 is a quality of service nonitor configured to

nonitor quality of service (QS) in a radio link, for
exafipl evlpkket cderays of 3packers staytig itmanghéssion power
transm ssion buffer 117, buffering tinme and the_like.

The®? eSOt ™l | DEFHh cFHEThit 11509 s a?Rfrchiptculates  the
configured to allocate.a,radio resource fo acket .
tra%ggg%%ﬁ%ﬁ%oﬁ ﬁogggoﬁagﬁgeV%&Q?1ﬁPe%éSc??%é {h?ﬁx&ﬁﬁlﬁa based
resgﬁtgnogvgpg ecbngét§ 1%% Lgm%;4ioJQJcn%ﬁgﬁy%epagﬁg%g in a
transmtting obe or a p uraflty of packets in a

Hr eget eLdu e d inadi %e&ﬁehL the resource allocation

circuit 115 is configured to change transm ssion

power of meackwhafl et henoaaket sréeshesaddrogated fortiRagheceding
of the step periods. Specifically, the resource

al | ocett pen iodr im0 “146 mownstht e spitssdpsnpegd 0l imit value
power_ setter configured to set transm ssion power of _
packet @ iat itmec et st &p cpérrddtepyhgsaangmipgdon power limit
t ransm ssi,on Egmer of packets in,theﬁﬁrecedin step

period'® whfch™ 1S St%red SERP t HE 17r%hs Af's 57O with the
| [.QN, ; ' ' 12 d the.
A28 55 LI A By, .,

intertference |eve Strat|

i s obtai ped bagmrhfto%jg{qalcﬁ%ﬂartan@nig A lphti£118f service
Mor eover, the resource allocation circuit 115 sets the

t r anenitssi epngawatecaf tpaske! Soi rpidie thexk skepiperi@ss) in a
to be smaller than or equal to the transm ssion power

| i miadivalldek, cAbt udxatmmd chy pehéetr dabny ssifopapdwes staying in
limt value calculation circuit 113, and allocates a
radit¢ respgréesaerobdf figr tbl T hduiderinpansne sapdnthe like.

ower of packets.
15P TRe resource allocation circuit 115 is a circuit

configured to allocate a radio resource for packet transmission

in accordance with respective processing results cof the

circuits 112 to 114. For example, when transmitting one or a

pluralityofpmcketsjj1apredeterminedradiolink,theresource

20 allocation circuit 115 is configured to change transmission

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

Specifically, the resource allocation circuit 115

constitutes a transmission power setter configured to set

25 transmission power of packets in the next step period, by use

0of the transmission power of packets in the preceding step

reriod, which is stored in the transmission power calculation



10 Moreover, when the QS in the radio link is snaller

than 15 20 25 or equal to a predeterm ned val ue, the
resource allocation circuit 115 sets the transm ssion

power of packets in the next step period to exceed

the transm ssion power Iimt vague calculated by the
transm ssion power limt value calculation circuit

113 within the maxi mum avail abl e transm ssi on power of

t hesbasegstaticon tBE2Z , Ford exanphecr idiemddde@e$ in the mobile
monitoring circuit 114 determnes that there is a
pacRéftexeedd? ngvhheh dépaybthiesfolfdom the sdgsghceeparation
allocation circuit 115 allocates the radio resource

to the‘packet®even if transmission power of the packet
exceeds the transm.ssion power lLimt value,in th xt

Step per ‘G Breoler CIRE TeddlPea A oght fBht 110 sets the
g1 redbhortio 1Y RSkt 'ag BLARSOL S8, O DAY Qf; ag;'@%&gd to be
in the next step perio ased on an average val Ue 0

i nt exnf er ence,devsl %gb%qeit&segh@ytﬁmsrb?@ﬁorﬁtp%we@n 1B92t value

in a preceding fixed period. The circulator 100 is a

SW tehtnpptdd Gyl theobf dgefied itcm 29wbrlDidb: 2112 saltulation
signals transmtted/recei ved between the base station
BS2cinmedit He Inobihbea st atd lore MS2ZadTherespeutatarcot@dng to the
outputs an upward signal received fromthe nobile

st atFbnt NBZEIESRe BPFERKCL ppdele’sing circuit, and

1 ATST 3O, o nal proceseed by e 9L 0. o
cr equal tc 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 value
calculated by the transmissicn power limit value calculation

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

For example, when the Qo8 monitoring circuit 114
determines that there is a packet exceeding the delay threshold,
the resource allocation circuit 115 allocates the radio

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

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

25  an average value of interference levels received by the base
station BS2 in a preceding fixed period.

The circulator 100 is a switching ¢ircuilt cenfigured to



(Packet Communi cations nethod According to This

Enbodi nent) FIG 8 shows a flowchart of a packet

comuni cations method according to this enbodi nent.

As shown in FIG 8, in Step S101, the base station BS2
determ nes whether or not thepg is a packet addressed

to the nobile station M52 in the transm ssion buffer

117. When the base station BS2 determ nes that there

i SSABL Paskdts btk usisiddd/ o echévadbidteresnathovaB2 iat-lon BS2
the transm ssion buffer 117, the base station BS2
be&bresa BPRAYS bRt Ee Nitti | The Facket258dr é88egutputs an

th bi, | tati NB2 | din,t .
L ARERT S R BTG TEE7 DY OB b OCesE g WRARRA %P1 ink

e De Bt ST BEL LB 1 R o IS PP

5 1 I BRSIAS SR 10Uk T ©F o delsls i rih e s baser stAt henBSA e station Ms2.
determines, in tep S102,” whet her or not transm ssion

power of packets (total transm ssion power) in a
preceding slot (step period) is "0". Wen the

t r énsnk st i Gnrpovier tiinnt hee phed gdi g dsilngt  tios THOS , Embodiment)
Step S103, the transni ssion power limt value

cal cul atfiién © ErPEaId TATSCInirt b azsek ot adupin Bgions method
calculates a transm ssi Qn %$omer limt value in the

neXt < st rmbﬁf?é#@?r?ﬁao?bT & 14, that is, in
10 accorda %pgﬂkggzggéghgaﬁil%nlg?g%(éﬂﬁlpqﬂ@?%&%gnfﬁ£¥%ﬁp BSZ

t he 30 1 average ansm Sssi on power

Mexd AR AN hakkBert ANSIT $$Q8 POVEID.ciRaDWRLEsed to the
when the transm ssion power in the preceding slot Is

det@s et aiQbont skeinOthe ISl s3504, ptibeer 117.
transm ssion power limt value calculation circuit
113 of fthenbabe bhati vation BS2 determines that there is no
packet addressed to the mobile station M82 in the transmission
15  buffer 117, the base station BS2 becomes a stand-by state until
& packet addressed to the moblle station MS82 is accumulated in
the transmission buffer 117 by loop processing.
Mesanwhile, when the base station BS2 determines that
there 1s a packet addressed to the mobile station MSZ in the
20 transmission buffer 117, the base station BSZ determines, in
Step 5102, whether or not transmission power of packets (total
transmission power) in a preceding slot (step period) is “0~.
When the transmission power in the preceding slot is “0"7,
in Step 5103, the transmission power limit value calculation
25  circuit 113 of the base station BS2 calculates a transmission

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

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



BS2 decides the transm ssion power |limt value in the
next slot in accordance with the transm ssion power
in the preceding slot. In Step 5105, the resource
allocation circuit 115 of the base station BS2

all ocates radi o resources withiggp the transm ssion
power |imt value calculated by the transm ssion
power limt value calculation circuit 113, and the
pack&erageansipssinons ebr cubewal8 finandmiet s rakémpacketvailable
to the nobile station M52 by use of the allocated
radit2PEeSbEf 8. P 8t-ep S106, the QoS nonitoring
circuit ether or not there is

4 det.erm nes W? .
backet exXFeHility S HBF By i aeRERASS L (e STadkethe Preceding
st ay ijn i . kp byf.f e n L N r%ak%mission
Che  BacKet d%ﬁ%e@%%%? B Ayt bt 1Step AN g

5raB§ﬂE§%ﬁQﬂijEﬁﬁé ééj%uﬂé%i%kﬁ@i§gQZtjﬁﬂﬁoke§9§&%%e station
allocation circuit 115 allocates the radi o resources

t 0 Bhesk:cipeckets tiahkhitbeompowiddm avat hablie in the next slot
transm ssi on power of the base station BS2 is

r eathedcordgardiwesd dfe thentmansimspooar ipower précading slot.
val ue cal cul ated by the transm-ssion power limt

val ue cal™@uPFaepronl & r brtrasIBirageahhbfdelongdprcuhe 115 of the
pacget exceedi ng the delay threshold -are determ ned

not 0 ex 0% t KBt ranstiES%n Fhaf Per eI HF CG5ackéthin  the

igonpunj cat i ons net hod .according to thi nmpodi, ment o
re?ggﬁ%gfﬁf%%%bp8i8i%§#‘%rgség s (%Haﬁfg%?%gg%?g ggsmessLen

St ePpSy 2 Oy Bile %épuéchpcgﬁagiQmS1(916rc1{i,speclolr§j, and the packet

Enbodi nent] (Overview of Packet Comuni cations system
andt Packets s iComauriceati ons Aeihesh Accordipagkt® THi She mobile
Enbodi nent)
station M52 by use of the allcocated radio 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 thresheld
in the transmission buffer 117, in Step S107, the resource
allocation circult 115 allccates the radio resources to these

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

Meanwhile, when the packet exceeding the delay threshold

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

packet communications method according to this embodiment

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



Next, detailed description wll be given of a packet
comruni cati ons system and a packet conmuni cations

nmet hod according to a second enbodi nent of the
present invention. FIG 9 is an explanatory view
showi ng an overvi ew of the pacBet communications
system according to this enbodinent. Note that, in the
packet conmuni cati ons system according to this

enbédi pkPt;, a nobile station (transmitting station)
M53 is configured to control transm ssion power of a
packet addressed to a base station (receiving

tat] in,, i nk di ti t dth

oL 2ok Pl A Tk (3 directon Lowarg the

Sho%vé?vfé\p' %‘f I@eﬁﬁe& p%&&&qﬁ%@%%hgat I‘S?Q%eﬁys SH‘ Packet
thi s enpodi

accordlng to ment, the base.sta ion BS
TongfRhhh Nt @G 1hAa AR, 2085 S8 afH 0N BBB2diment)

controlling a cell "B" adjacent "to the cell "A" are
di sposed.ndvhhi IR tstiakdods sMblpanen MeB1 aree focat edri f packet
the cell "A', and a nobile station M52 is located in

t hecoehhn '\t idHsG siHtshonsd a ascherbatti ccoonfin Yeartatdron method
of the npbile stations M51 to Ms3 according to this

enbdET PN B astisimid emidEglenaf e PrGs erhel peKkeérn - FIG.
conyunications system according to this enbodi nent

can’ pt eveht “HaLKE O e depti G OFarFufe PHeTheCTobt | Bhe packet

1t at : and VB2, by _limiing taotal transm ssjon
Povey T Reils: Seselec b Pk e SHBRRENEELT e
station I}@%e! Bhﬂ,agﬁsthggagﬁeg@o@m%@.%hfﬁ_gns'é}rs_tem according
accordance with transm ssion power of packets in a

precedhng elveldifkar , exaspl te saashoh MranskietiBpidt&tion) Ms3
station MS3 decides a transm ssion power |imt value
5 is acnexfgsted tborceexampl e;ransligtsi2n. davdrhief a packet
enbodi nent, a nethod for deciding the transm ssion ‘
povgtdgsfiad varurr i StabipeXEesSPoY 1R stRg1san®Sdsin an uplink
lghaﬁﬁgf the, first enbodi nent exce

[

ir (o) r £ -gt fgr tOhe }plr %@%ﬁl nsgtation
n BRELOMIEFETE I 73T AT 5T 0h BEOVRNObF P ARar S
ir1ﬁ§ﬁ preceding
As shown in FIG. 9, in the packet communications system
according to this embodiment, the base station BS1 controlling
a cell “A” and a base station BSZ controlling a cell “"B” adjacent
20 to the cell “A” are disposed. Mobile stations MS1 and MS3 are
located in the cell “A”, and & mobile station MS2 is located
in the cell “*B". FIG. 10 shows a schematic configuration of
the mobile stations MS51 to MS3 according to this embodiment.
As shown in FIGS. 11A to 115G, the packet communications
25  gystem according to this embodiment can prevent packet

reception failure in the mobile stations MS1 and MSZ, by

limiting total transmission power (transmission power of
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10 slot is "0". 15 20 25 Specifically, in the case of

this enbodi nent, the base stations BSI and BS2 i nform

the nobile stations M52 and MS3 of interference

| evel s in the respective base stations BSland BS2, by

use of downward announcenent gggnals (for exanple,

pilot signals, transm ssion perm ssion probability
announcenent signals and the like). Thereafter, the
nobiFeestatdorr B3 ordeei destine M anonisssiosn - power

limt value in the next, slot in accordance with the
|nforne&k1HFeFVe?%ﬁﬂeﬂPéVé%slnHéFePr@ﬁ§C6a§ét§téFPB%@lSSlOH
BS1 and rmthe nobile stati ,

b power(§¥5 nnou cetterit P Fﬁﬁgﬁgg'%%Ot"gaén?x?Tééﬁﬁ 8n51°t 1)

se

Si ana %bllﬁ]g &t?at%l%% I\%‘%? e%tj_%lretseé[ %@ggan?yfi SIJQE J_lmlt value

exanpl e correspon pFoport

of 14 he ﬂé;xterg‘lertert@erl Bughg1£ecei yed by the base
stations BSI and BS2 in a precedlng fixed period in a

mexi mumimnt erfier eredokeweht, as mashexer age vadarinfy the
the interference | evels received by the base stations
BStraminIBS2 dnnpther priecedivaguéi xedhpere:od’s1083iH the 48me as
20 (Cbnfl uration of Mbile Station According to This
g}ie T or @é‘tbofiémﬁé’al?&@R%éoﬁa‘@k‘étprocessmg in the

connunl atlons syst em.descri bed above, jn this
enbdi W@ﬁf the S SSEAR BREEMSE PrORESS Havelg preceding

co nggggnlqn as below. Since the npbile stations M1
I ncl ude basically the same functions, the

rmb' l e S%E%E.E@Baw Wl ltrRecdescyi bl_ergst%erWdlﬁE@c 1‘@1’1e base

is a block diagram show ng the configuration of

mobid 6 SitsaBb 053 sacof ghin@he mobile stations MS2 and,Ms3 of
interference levels in the respective base stations BS1 and B52,
by use of downward announcement signals (for example, pilet
signals, transmission permission probability announcement
signals and the like). Thereafter, the mobile station MS3
decides the transmission power l1imit value in the next slot in
accordance with the informed interference levels.

Here, the base stations BS1l and BS2 inform the mobile
stations MS2 and MS3, by use of announcement signals, of
“identification signals indicating the interference levels
(for example, 1 to 3)" which correspond to “a proportion of the
interference levels received by the base stations BS1 and BS2
in a preceding fixed period in a maximum interference level”,

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

base stations BS1 and BSZ2 in the preceding fixed period”.



to this enbodinent. As shown in FIG 12, as downlink
(downward direction) processing neans, the nobile

station MS3 includes a downward interference |evel

storage circuit 210, a denodulation circuit 201, a

decoding circuit 202 and a siggal separation circuit

203. The downward interference | evel storage circuit

210 is a storage device configured to detect and

st orl€chhterferercef Yaviels Stati e dowkiink toThhe Embodiment)
nobil e station MS3 fromthe base stations BS1 and

BS2. The {hteFfer ehitcer tolets StorRrkat tHME dowikargs system
interference |level storage circuit 210 are outputted .

to BR°GHUArY HGuncameht S cTPRUT 1S ET, PR  aBhRRer - one H51
interf le f . 0 rd Jd.nter .
ponse Tar T 2oty BERIEE SANoTEr T Sfie e fgBeLe srations
signah muhtud eXngqel FEUi ta 22 dHcashhe BRMEY fons, the mobile
announcenent circuit 211, and multiplexed wth upward

I nf et bOms3 Jher safdsyoritha slowwar gicntier { e=-eACeck diagram
level is transmtted to the base station BSI as an
upwahdvsignale ¢baf ageodingn cifr chetm@b 1204 adion MS3 according
modul ation circuit 205 and a circulator 200. The

denbdutht$ optleddEtint -201 is an arithmetic circuit

configured tq denpdul ate downward signhal s obtained via

the 34 5 %% %30 125 Fd6wnt £ nk®F r Ot hd 'has& 84t oA+ rection)

HBS!Fﬁg@r§Q%$rhm%P%,d%g dﬁgﬁh%é”g%% H%nzgg%lfné¥hdes a downward
arithnmetic circuit ‘confi'gured to décode The

dempdyl af otk AQWIVRE d 51933k 1 JhE ShgRala 86REER A OMbn circuit
circuit 203 is a circuit configured to separate

si gpal s af @srtidatdy £0Fceat cubalidng saghbansdP=5%itaBn QOMBILL 203 .
limt value (for exanple, announcenent signals from
t he 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 BS2Z. The interference levels stored in this
downward interference level storage circuit 210 are outputted
to an upward announcement circuit 211.
The downward interference level from the downward
20 interference power level storage circuit 210 is inputted to a
signal multiplexing circuit 212 via the upward announcement
circuit 211, and multiplexed with upward informaticn.
Thereafter, the downward interference level is transmitted to
the base station BS1 as an upward signal via a coding circuit
25 204, a modulaticn circuit 205 and a circulator 200.

The demodulation circuit 201 1s an arithmetic circuit

configured to demodulate downward signals obtained wvia the
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base station BSl) anong the signals decoded by the

decoding circuit 202, and outputs the signals to a

transm ssion power |imt value calculation circuit

207 to be described |l ater. Mreover, as uplink (upward
direction) processing neans, 34he nobile station M3

i ncludes a transm ssion buffer 213, the upward
announcenent circuit 211, the signal multiplexin

ci e b i X rqhdheodissg GitREGPE DBY; tHer avoddl. afci%@ndecoding
circuit, 205, .a transm ssion power cal cul ation stora

ge
ci FEUTt 2082 them Frra‘rﬁé‘fﬁ%éf:o oW PPAipuvar ¢ decede the

caégﬁgéuj(¥gén d%ﬂ%%r a SQS nmonitoring circuit 208
a resource allocati oﬂ Cifcuit 209. The

transn]%§ﬂle&ﬂgfng%%§ti§nQﬁQ&h@H@R@ RQaﬂgﬁHﬂyugESnflgured

upward i nfornation addressed to the base station BS1

(fof sépﬁ¥3¥63ﬁ1@@§K§t%%quTBSdUﬂM@TéEFHMT%%&%%nﬁntransmls510n
circuit 211 is a circuit configured to informthe

predeteridmiedvdase Shat epasp BS1 aamdunBS2ent @ignals from the
interference level in the npbile station M3, which
i shaobt &itedd oftr Bt hemdountlat ds 1ontaalrsf eleerded| bvethe decoding
storage circuit 210. The upward announcenent circuit
ZlcllliﬁHth 6loéxe§ndt%1étﬁ’lh’%sertfh@r éﬁ@éail%v%ﬂ’ g r’?ftaﬁéml‘rﬁﬁ%‘l?% power
announcengnt F t he, sSi gnl
?i ater.

o it ahoe e S90S el PESFHGE
circuit %%%Obéf?é&grﬁPiﬁk%?péa;Q(%%ﬁ%&l%%)%ﬂQLk%% ﬁgnmans,

to multiplex mahy pieces o or mat’i on

aciiiTHbBt ed d 1 dike hEANSIH19eCNa Rheni333.ANhAMRE 213, the
announcenent signal generated by the upward

anneunce nemiowi deoidirit 2d2rdwirt eacth, ahepredgiar mnediplexing

time slots. The coding circuit 204 is a circuit

confiqyuirtedl 2 othededing circuit 204, the modulation circuit 205,
a transmissicn power calculation storage circult 206, the
transmission power limit value calculation circuit 207, & QoS
moniteoring 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).

The upward announcement circuit 211 is a circuit
configured te inform the predetermined base stations BS1 and
BSZ of an interference level in the mobile station MS3, which
is obtained from the downward interference level storage
circuit 210. The upward announcement circuit 211 multiplexes
the interference level in the mobile station MS3 inte an

announcement signal in the signal multiplexing circuit 212,

The signal multiplexing circuit 212 is a circuit



the upward information. Mreover, the nodul ation

circuit 205 is acircuit configured to nodul ate the

upward i nformation coded by the coding circuit 204,

by use of radio resources (power resources and the

like) which are allocated by thg resource allocation
circuit 209. The transm ssion power cal cul ation

storage circuit 206 is a circuit configured to store
traﬁ@ﬁfég%ﬁdp@ﬁewuéﬁlﬁ%a@&etﬂgnm Riegaen @ﬁf $ep rgeriindggmation

(for exa sl ots) of a predetern ned th. The
traﬁgﬁ’ﬁ% %Ee%éﬁlefrh Fhips %P&%BPEE%@HS T&TQFEﬁuat“muncement

207558n§lC|%%%|Ee8 nfl re%a% ¥ ?e%gé c1rcu1gb12 for each
val U cul-ati on ans P oF ca cu a

trae%%ﬁa@@emw&%d lismet o ¥akue in a next step period
i n accordance wth transm ssion power of packets in a

precedi ngrisd epPel 0drcWhi clud S Stokedcui P dd¥rigured to code
transm ssi on power cal cul ation storage circuit 206,
andthenfioramat iofornset ugled Maretheeapnnouneedanttsognralrcuit 205
separated in the signal separation circuit 203 (for
exahpleesimpnidveraffegwradipo nofluilptertterapeerd epbprnation coded

recelved by the base station BS1 in a preceding fixed
per PBdY: el\?b‘f@d\ﬁer“%ﬁéﬁ £hE- tPfén‘é?ﬁs%fo‘ﬁ‘dﬁé\/\éreSBflrces {power

ket th d !
PR P uk, s a9, B B PEL Cf ik piiepe resource
1@07 %958g4§&9§nEQ%iQr§g§nlSS|on power limt 36 5 val ue
in the next step perio by referring to FIG 15 and

usi ng t herdnf@ERBLE 981 bNGPHAR clal chiNg+ BPRUNGRIRNE i reuit 206
signal separated in the signal separation circuit 203

(f oLs exatrplteit tdwe faverageco sabue tfartdid dsifoer fevened packets
| evel s received by the base station BSl1 in the

pr ecediavy 1 xédrperiodls (The «@e8pAeni t0rtiTigoéia pupgetermined
208 is a quality of service nonitor configured to
mont€B¥cual ity of service (QS) in a radio |ink.

15 The transmission power limit value calculation circuit
207 is a circuit configured to play a role of limit wvalue
calculation means for calculating a transmission power limit
value in a next step period in accordance with transmission
power of packets in a preceding step period, which is stored

20 in the transmission power calculation storage circuit 206, and
information included in the announcement signal separated in
the signal separationcircuit 203 (for example, an average vaiue
of interference levels received by the base station BS1 in a
preceding fixed period).

25 Moreover, when the transmission power of packets in the
preceding step periodis *(0”, the transmission power 1imit value

calculationcircuit 207 calculates the transmission power limit
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The resource allocation circuit 209 is a circuit 10
configured to allocate radio resources for packet

transm ssion 15 20 25 in accordance with respective
processing results of the circuits 206 to 208.
Specifically, when transmttipgg one or a plurality of
packets in a predetermned radio link, the resource

all ocation circuit 209 changes transn ssion power of
eafhlef thehpacket step reeiall dearedefoineach Bf- Lheand using

steg periods. Mreover, the resource allocation
cifF %i%n%ﬁﬁ?ﬁﬂlg?sl%Cl?%ﬁQaH&ft??é?&ﬁﬁ%&§ﬁﬁﬁnﬁoﬁﬁ?nal separated

it . f [ imti th, 1 SSi f

L9, TSRS 1y LT 0 L. cHSalPTh 3o, PO, Bcrace
t 1 SSI [jmt. | ue. .

CoHely 40l LALOR S, POV Ut 5 MOSRCR

preget ex mmed, aldd@ng #ikhg pextostep period, the

resource allocation circuit 209 nay set the

transm ssieopopomwehi 0br pag kel uitto2e8ceeth thigility of service
transm ssion power limt within the maxi mum

t reeshissiomponercd Themonk tot afworl Q0 dfs sersvwcechidng) in a
circuit configured to sort signals

t r&F3HA thied recei ved between the nobile station M3

and the base station BS1. The circul ator 200 outputs

an 37 56 15°50"55° dGwRard ST gri™ TBdei BA tronrt helreuit
o S P S SOl OGRS 5 (M scsson
Upid Nk -BHPEESSE NGkl Cildpd & ithe PASE Bl OPes BBl or the
circuits 206 to 208. Specifically, when transmitting one or
a plurality of packets in a predetermined radic link, the
resource allocation circuilt 209 changes transmission power of
each of the packets to be allocated for each of the step periods.
Mcreover, the resource allccation 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,
Moreover, when the Qo8 is smaller than or equal to a
predetermined wvalue, in the next step period, the resource
allocation circuit 209 may set the transmission power of packets
tc exceed the transmission power limit within the maximum
transmission power.
The circulator 200 is a switching circuit configured to

sort signals transmitted/received between the mobile station

M523 and the base station BS1l. The circulator 200 ocutputs an



(Packet Communi cations nethod According to This

Enbodi nent) FIG 16 shows a flowchart of the packet

comuni cati ons met hod according to this enbodi nment.

The packet comuni cations nethod according to this

enbodi nent is the sane as theapacket conmunications

nmet hod according to the first enbodi nent except for

an operation of Step S203 and a point that

t r aHSHI$3F@ns gt oECcpacket Srem tont babtedtbyiomeBSl to the
nobile ~station MS3. Hereinafter, these differences

wi | fepel h‘élfrﬁﬁpc‘?feqs‘dﬁ d CUAS - sABANLF AR ETGS g unyard signal

Ste 8201 ation MS3 deternines

: Rovtriers b T el bk oAt £ Ehot ekt Dase station
sta Fpn M5l in the transm ssion buffer 213. Wen the
nmobi [ e station MS3 determines that there is no packet
addressed to the base station BS1 in the transm ssion
buffer 213, the nobile station MS3 beconmes a stand- by
st at Baclkut i dorempacketi oaddmnessed tocdhe base staki @Rbodiment)
BS1 is accunulated in the transm ssion buffer 213 by
| oop prod¥ssi Ag. sheanwhifilewabken thethmipd sest abimpunications
M53 determ nes that there is a packet addressed to
t he"Dede st AFFBRIBST i 1+t hethis an§rﬁ°§§ﬂiﬁﬁnbuffer The3, packet
the nobile station MS3 determ nes,

whet FEF 5 oty %\‘ﬁ??ﬁ’% §‘|c6ﬁ156ﬁgrtcbfthbﬁc%§t%dlﬂe&ta’r s the same
dra@%n%§§88%%eomer 1%aQE%ng Qh%hogc OFﬁgnge{éogﬁe first

h the tTansm ssion
Pr esghl i S0k x b Spt %%&eérr%ﬁggae%n to% éleep Q2031 Sk $PRint that
S204, the transmi'ssion power |imt value calculation

Ci reridsrZ6ieh tierdiohid esdiatti=on VEon€legides ¥yhethe mobile
transm ssion power |limt value in the next slot in 5
accoraairoe Mi3t.h Hheetrahiom ssilmsepalidiferenthe will be mainly
preceding slot, which is stored in the transm ssion
povidds&diRad-ati on storage circuit 206. Meanwhile,

when the _transm ssion n the recedln sl ot

I | & SD0ER TR S PansHoEePort e THFLL % aFgaton 1S3

determines whether or not there is a packet addressed to the
base station MS81 in the transmission buffer 213.
When the mobile station MS3 determines that there is no
packet addressed to the base station ES1l in the transmission
20 puffer 213, the mobile station MS3 becomes a stand-by state
until a packetl addressed to the base staticn BS1 is accumulated
in the transmission buffer 213 by loop processing.
Meanwhile, when the mobile station MS3 determines that
there is a packet addressed to the base station BS1 in the
25 transmission buffer 213, the mobile station MS83 determines, in
Step 5202, whether or not transmission power of packets {(total

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



10 calculation circuit 113 of the base station BS2
obt ai ns an announcenent signal, which is transmtted
by the base station BS1l, fromthe signal separation
circuit 203. Thereafter, the transm ssion power |imt
val ue calculation circuit 1133gefers to FIG 15 and
extracts a "transm ssion power |imt value" 15
corresponding to an "identification signal of an
i nterfer@nte evelansiHiseh ons Feneruded the PReceding slot is
announcenent signal. In StfrﬁéSZOS t he resource |

f

al FgEatToReLincurt 209 Cehobt§ & SP&t For NP s ion power
al Locates radi o .resources W thin e . transm ssio .
pohST L P PABLAPLCR A0 Y PG &7 ReTeR bh g vion 1453
po@@EihéQHﬁuy@kgﬁsﬁ?§§H&@§bggrciﬂ&HﬁEaEQZnhéQ%eane t slot in
packet transmssion circtit 214 transmts the packet

51 0atherHases Stat tRe BSLAY usbAgdhe- ahl erated dJading siot,
resources such as power resources. In Step S206, the
Qo&h eni tokithgedi I1ctiht 208n et erimmeswe 2 catheillari oor storage
not there is a packet exceeding a delay threshold in
t heipaekets0&staying in the transm ssion buffer 213.
Wien there is the packet exceeding the delay threshold |
39 5 10 MEnvhidke YREmSHEsSFoRSBUT Tt Ppgeri it digppreceding
S207, the resource allocation circuit 209 all ocates
Chel? bl "Pasobh CeR 52D ResH ™ SACREPL RCT I Linlt value

10naééfy@i{%gklqgh%uﬁ&agagi%%i%gﬁpgﬂgg QEEEPSH g@?!&ﬁtains an

station IS reache regardl ess of the transm ssion

DQH\@ﬁo&ﬂé@r&enVcaE%ngﬁl _(‘«H{i%thegs bt_&’rérh,%ittrt@asﬂiz St%i@%a@@“@fation
limt value calculation circuit 207. Meanwhil e, when

t hes pacikein exeeeidjmyg tbpadel ayn tdireshal H03 ar @hereafter, the
determ ned not to exist in the transm ssion buffer
21Brandrel sspackpdweonmmitcat L onsatevied iascordivig 263 refers
this enbodinent returns to Step S201 and repeats the

abB%eEH%sc¥5kﬁﬂﬂfﬁ%ﬁi§Q$E0f “transmission power limit value”

15 corresponding to an “identification signal of an interference
level” which is included in the announcement signal.

In Step $205, the resource allocation circuit 209 of the
mobile station MS3 allocates radio resources within the
transmission power limit value calculated by the transmission

20 power limit wvalue calculation circuit 207, and a packet
transmission circuit 214 transmits the packet to the base
station B51 by using the allocated radio resources such as power
rescurces,

In Step 8206, the QoS monitoring circuit 208 determines

25 whether or not there is a packet exceeding a delay threshold
in the packets staying in the transmission buffer 213.

When there is the packet exceeding the delay thresheold



to 5206. [Third Enbodi nent] Next, with reference to
FIGS. 17 to 19, a packet comrunications system and a
packet conmuni cations nethod according to a third
enbodi nent of the present invention will be
described. FIG 17 is a functggnal block diagramof a
base station BS1 according to this enbodi nent and

FIG 18 is a functional block diagramof a nobile

st afi 6HEVB32RABROFEH MYy ROL 20 this eifbodiorem2l 725 the resource
Hereinafter, descriptjon wll be gjven of differences
hoJOBRTHE SATkar. oot (A s L5y SEoaRBS RS ES 1o these
pa i i . et hod.according to this

i LRI Rl R R S D S R

t hg.pack Leatd th r.di mi
firgt anghggggﬁgﬂgﬁggé?%Eﬁ?gadé§%$?%g%%Sa%ggg%gﬁggﬁs saLen

5 shpwhet NG vhinet Bel baser &t aly @ReBSrag&RT 4 NG tBwer limit
this 40 5 10 15 20 25 enbodi nent includes a reception
powelustoxagel «f rcuict: rrd9ti p07addi tion to the
functions of the base station BS according to the
first entsodividde . shivsin tha I Get7exThedier épeidni qponkreshold
storage circuit 119 is a circuit configured to store
a 3UMIGeradaptivit povier: of 1 pdditet sartpansiAn PRl ¢¥F ghd . the
al | bile stations. M5 in the base stationip .a .
pr%%g}g‘?%gccs)%%nb%aﬁloo © ‘C“Ftehoovder?c?%rciléjsgpo%ose{]}i”os gSrpodiment

1o T eAuesty s EhAM NG, 6 LSO £6, AL OEALIANRLLEULE: 1185t kDR 5201
reception power storage circuit 119 provides the
stos esbsum of the reception

[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 bleck diagram of & mobile station MS3 according to
20 this embodiment.

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

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

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



power of packets. Moreover, the signal separation

circuit 116 extracts the quantity of packets

accunul ated in the transm ssion buffer 213 of the

nobil e station M5 from anong upward i nformation

decoded by the decoding circuidt 103, and transmits

the quantity of packets to the resource allocation

circuit 115. Moreover, based on a sum of reception .
pOVBPAH ey BBAFAGS SHEH PEAPBIPOWAT cH 98 deéir¢adt 119 in

fro .he recept.io ower storage .circuit 119, and th
g T o Tt ARt ARl St ddG Rt Resta T HLeaar B ing ©o
bufier 213.0L.L08: fBBLI £ S AL R, uhi ch i's

recei ve rom the signal separation circuit 116, the

resourceTh@'E@E@E%Q@ncﬁéﬁé&tsééééﬁélé%%ﬂd%% radi 05 4 circuit
resources (code resources, slot Tesources and the

5l | kenfajurha rmbitessd abi @ MY | Redepeidn SHERer FOE packets
exanpl e, based on the above-described sum of

r edeptisond tpedef ram afl hengr EoedicagistepiPpeni vtk Halke station in
resource allocation circuit 115 cal cul ates tot al

avai PabFediegeptidmpeipoter NMoredicenesdn seepoperiod.a Fequest
5 10 15 20 25 Here, in the base station BS

t r AASH E&F if SPARSE BbheTHELoT SipERf-orhbtr afchRSERRtOn Power

reception power.. Thus, rec ti?ﬁ ower. per code is .
e Dargd RRMELYe 0 paBRARL' PR ARNTH Sh.EF i fay Teception

10t ot@l.cavak! ghle.feception power in the next step
period, the resource allocation circuit 115 can

cal cul atgorédesNUrhers iQfna0088s5a WH Ch ean-het alilsosat €4-ts the
in the next step period. Then, based on the
abavendésgrdabhedchuantacoymol apadkiet $he transmission buffer 213
of the mobile station MS from among upward information decoded
by the decoding circuit 103, and transmits the gquantity 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 gquantity of packets accumulated in the
transmission buffer 213 of the mobile station MS, which is
20  received from the signal separation circuit 116, the resource
allocation circuit 115 allocates radio resources (code
resources, slot rescurces and the like) of the mobile station
MS in a next step.

For example, based on the above-described sum of
26 reception power in the preceding step period, the resource

allocation circuit 115 calculates total available receptiocn

power in the next step period.



the resource allocation circuit 115 cal cul ates the

nunber of codes to be allocated to the respective

nobil e stations Ms from the nunber of codes which can

be allocated. The resource allocation circuit 115

transmts the nunmber of codesg4#gllocated to the

respective nobile stations M5 to the nodul ation

circuit 111. As shown in FIG 18, the nobile station

M5 accor difigf t 61 Hin $aerboeh et BPnclirdesigspaskerwer control
quantity notlfl cation circuit 215 in addition to the

functi A& 6f "tAe* hobPF e et at ¥%%em}fsﬂ—0fam ng Thgsy hgeception

sec nd enbodlnent shomn n FIG 12.
qua% ey Hot'i feati oft citt'Cui 195 |s qpf%crﬁl based on the

Congbgyée&ieé&ﬂ:%d ftyoéaqealef@{ ?aﬁ%ét J’:EQ(E] Iﬁ%&}f ow%r in the next

guantity of packets accunu ate In t e tra Sm SSiI on

buf febp 33 i Chh 8% 3B u raB0UNto Qft 143t @1 Ay 48 1AWHERa1culate
of packets) , by multiplexing the quantity of packets

W t hheontrmiodr | f aromedsl ehieh vpwapd PECKeits:d iih the next step
signal multiplexing circuit 212. Mreover, the packet
quaneftydnotification circuit 215 may periodically

notify the base station BS of the quantity of packets
accurrul atBETI nPEARI tTRASAR RV GIT IRATEP P Zuh Hal e T4packets,

%hgmexm the uantlt% of packets with the control
i nf {391 HRWAT g ligngd Jsﬁ:%’cres the number of
1(}58[3@5&%95 %‘3 19‘% a(ig Eaggé t%XH:lggr e%q 9@ mo S'lel'le::]ggg‘%&?nos(.j?ls from

resources, resources an

St epn Pk o roqmc@ﬁgegwﬁgmw@ Mfﬂrﬂm:talt@a decoded by
the decoding circuit 202, and transmts the radio

resour cesThieoré fieur FeeS0U6EL Bt @CALLOA KIT €dhts®DOs thB number
the next step period, the resource allocation circuit

209 aldcgeat bl o @liepl tesor cesprkokipackati lter ahstisss ¢i$ to the
in 10 accordance with the radio resources transmtted

fr M HE Sioggnairegizolll.

15 As shown in FIG. 18, the mobile station MS according to
this embodiment includes a packet quantity notification ¢ircuit
215 in addition to the functions of the mobile statiocn MS
according to the second embodiment shown in FIG. 12.
The packet quantity notification circuit 215 is a circuit
20 configured to notify the base station BS of the quantity of
packets accumulated in the transmission buffer 213 (such as an
amount of data or the number of packets}, by multiplexing the
quantity of packets with control information or upward packets
in the signal multiplexing circuit 212.
25 Moreover, the packet gquantity notification circuit 215
may periodically notify the base station BS of the quantity of

packets accumulated in the transmission buffer 213 without
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25 separation circuit 203. Wth reference to FIG 19,

t he packet commruni cations nethod according to this

enbodi ment will be described. In Step S301, the nobile
station Ms transmts an upward signal nultipl exed

with the quantity of packets ggcunulated in the

transm ssion buffer 213 to the base station BS. In

Step_ 5302, in accordance with reception power of
pa@RéFépi?F%P%ré%6ﬁlH§a§Fépréﬂio@aGWﬁ¢éh ¥stist ged cAntrol
the _reception power stor rCU|t 119, and the

quahf Pty bt O'pd é?§5‘%%@ﬁ'gP3F @t n the transnission
buf f er 21‘3}13 of tgpﬁtlrmgé §r§' At on VB, phi gh. i t?xtffé'ts radio

transmtted fri he™s gna separatlon CIfctu

the.base-st alihan BS Gl el atbes:radi 0,/ RSOM &3 99}@'@) in the
resources, slot resources and the |ike) of the nobile

st atkontMp ek BodeXbm SicRRy Pekhwtkd N rStePL E303ecbhed by the
base station BS transmits the calculated radio

r eSeuvdisy afi rche tndli | enst atdaromiMs thetheiinextsstepes to the
period to the nobile station MS, by nultiplexing the

r attectesv W idesaddon tdregini £h%a downward signal. In

Step S304, the resource allocation circuit 209 of the

mobi | e STAtPBMNE aFFBEMTES T alh® r@é@&&F@e%lJf%?atﬁé’é‘k%frcult

tr98§n1 ion, (in _other words, de%ern1ne§(tra s SSi on
=3 ocat d.lO LesSources o (=] ansmlsSJ.on in
power o pac etsf in the next step d%rlo

acggé(g%?cél\%ighttl?l% L[aﬁfilooreg 1§P&g§%§a9 mi‘b@eﬂ?bheth6851gnal

station, which are received fromth ase station

Thgéﬁggggyontdyidgagkgb3transn1SS|on circuit 214 of
the nobile station M5 transmts an uplink signal to

the bagsetst attifemreBSebyousecof 16he takl peaked ragimonications
resources. According to the packet communi cations
sylgep@mcbfaqquirgiing to this embodiment will be described.

In Step S301, the mobile station MS transmits an upward
signal multiplexed with the quantity of packets accumulated in
the transmission buffer 213 tc the base station BS.

In Step 8302, 1n accordance with reception power of
packets in a preceding step period, which is stored in the
reception power storage circuit 119, and the quantity of packets
accumulated in the transmissionbuffer 213 of themcbile station
MS, which is transmitted from the signal separation circuit 116,
the base station BS calculates radio resources {(code resources,
glot resources and the like) of the mebile station MS in & next
step period.

In Step 5303, the base station BS transmits the calculated

radic regources of the mobile station MS in the next step period

to the mobile staticon MS, by multiplexing the radio resocurces



enbodi nent, w thout having a particularly special
configuration, the transm ssion power of packets in
the nobile station MSis |limted in stages at the
nobil e station MS side. Thus, packet reception failure
in another nobile station can 4Be prevented. In
addition, reduction in capacity and deterioration of
QS satlsfactlon can be prevented Mor eover, accordi ng

to Fhel p%cﬂ%wn%ﬁﬁﬁnﬁﬁ%%ﬁlons system of this

enbodi ne iLnfl e nterfer
si gnal s n%%ﬁtﬁg ?%@503; aﬁ%sou?ﬁﬁn%Jnlsggf%P Cl%ﬂ“lt 209 of the

Canmgﬁlfgrtg%ﬁff%g Iﬂprgﬁg%ca%%shbf§ W?rreggﬁgE%EnQth packet

t he packet comruni cations system o his e I ment

t hetbasenstatdoniBS QAN a@pagﬁele%%e!nyneg NStahdeli skR8n power of
nmobil e station M5 to change the transm ssion power in

 hephexst st ep peeirgtkt byepdgefod hen guadtdrid=yrcef with the radio
packets notified fromthe nobile station M.

Mor eoverr ceae cor dihrgntbithesipacket, sbdmbinacationsived from the
system of this enbodinent, the nobile station M5 can .
per?%??nﬁﬁﬁtﬁ@PiF?caﬂ%@ﬁeéﬁt?ﬁe'HU%@PFﬁ?to¥riﬁﬁﬂ&ﬁ%§0n circuit
toge ger_ transm ssi on of packets.

not P o Sap At iny M GeRRSIEhE LaHLIEY Biohel to the
ecumitat i pack By Nogegyers. acforeling Lo e packel...

conmuni cat1 ons sys ment the

1t ation aéd%@ﬂlﬁér%@dkﬁéleCQék]é%ﬁ%%ﬂgéa%hbﬁgag§sEQ§ of this
radi o resources to be used, by use of

peremmbdxﬂégm,notmﬁw&duquanhaﬁyn@f pﬁckegﬁmlEhmarlyhe special
nobil e station can receive allocation of radio
r esourTiagiraftioch tise tpenisodscabhyoweri efwdckand tmrihgenobile
prevented fromreceiving
station MS is limited in stages at the mobile station MS side.
Thus, packet reception failure in another mobile station can
15  be prevented. Tn 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 guality can be further

20 improved.

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

25 notified from the mobile station MS.

Morecver, according to the packet communications system

of this embodiment, the mobile station MS can perform
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al l ocation of unnecessary radi o resources. Mbreover,
according to the packet comrunications system of this
enbodi ment, unlike scheduling, it is not required to

al ways exchange information, such as priority and

el apsed tinme, about all tranggitted packets between

the nobile stations or between the base station and

the nobile station, so as to understand the .

i nPertat FoR of Modi f itBE Bxamptevl] oNot B2fhats t Heegradieat with
conmuni cati ons st and the , packet conmmuni cations

ot hORS Let P nEEE e (1T b ieRI Y “BRHo heresorately
degeri bed,jaboye Gan.be.r eall.zed. by, exeauting a  packet
conmmuni é%lon prog?én1descr|5e% in & pre&%ternined

conput enyd,aNguage, 08, Ay GAMRUL &f Qara%\ﬁieqegoﬂnﬁuﬁi@%iiﬁ)gs system

station or a radio control device or on an IC

i netudedsi Rndot@REhe, shat ik eSUsth @ POr tabl @eriodically
t el ephone set. Specifically, the packet comrunications

proeytarm tacebedimagibo tdicirenddodisrebt: s«enfihguned tar the
execute each 45 5 10 15 20 25 processing described in

t heefiodicald v miotd Léabodiaehtty ofeperkbed. abdwes byhgseobile
of hardware resources included in a general purpose . ,
cofput ¥ Wt Heaepicket leorhirm cat i PrEFRAMCES . which is
recorded in.a recardi.ng dium(a flo disk 116, a . .
O RO 1Y AR T8 aRtn CEhe b8t PO RBEE 165 TTnFBRetv ine
cap he-daadh DY angaupuLet, 120y A ahown FI G 13,

Accordi ngly, the device descri inthe first to

th!rd e@ﬁ@@bﬂﬁ@t%mgﬁﬁﬁﬁh@ﬁ@oagﬂy aefBthe Rl 1284 ohisdsystem

this recording nedium through the conputer 120 or by

disecatHis 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

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

understand the information.

[Modified Example 1]

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

Specifically, the packet communications program

according to this embodiment is configured to execute each



installing the programin nmenories of the nobile

stations MSl to MS3 and the |ike. Consequently,

t hrough these recording nedia, software can be easily

saved in, delivered to or transferred to the conputer

120. Mreover, such a packet cggmunications program

can be delivered to a nobile station used by a user

t hrough service nodes such as downl oading via a radio

net%?ﬁessrm% d§ﬁ€6tlﬁedsp1rféac§h8f fHeabbie- ﬁe‘sltqru pagodiments
and packet

t t te

eﬁ?gja W55 8 e Py TePRBEFFPedncluded in a
t t t

ﬁgrgﬂ QQg?éggadqﬁbﬂ% ?resen |nv¢n ionis not

ed to firs hi rd enbodi nrents descri bed

above butsyray -haw %k@QecoﬁﬂlﬁEWE{Ebﬁguﬁfgﬁ%aﬁhggg?écorded in a
added thereto. For exanple, in the above-describ

fenbpdi sentsy rdig umpaskel og@pmunikcatikons @D’Sftc@mlawd a RAM 118
packet conmmunicati ons nmethod of the present invention
havenbeeradestricbedpbasEt) orhitdhe canebat teons hivp abetwpeter 120
the base station and the nobile station. 46 5 10 The

pr esemthovpyventiich éan Pealrsdnappl i 8o devaceades atidregl in the
a nmppile station functions as a relay station for

anot Jh%“rt rObHT JerdsFEPPSﬁmeBFS éieﬁ%éb@tﬂa%k?% cafidie §§24hzed via

ad @Qc t echngl ogy a t echnol o

h
exanp Se.reF_ﬁr Al Jmceaslé1m V\:Eg Lf%h %rTSb??n@j% At ?%ﬂ O&sgyh%”e‘:tly
100 elﬂsﬂlq_t 'n@qthQ%@Sa Errﬁé}ﬁ'ﬂ téé %Q’ 1?15«9%\013%]1% saatlons MS1

above-described transmssion control 1s perfor

Fortexamlsnd When 1nekayi dhd SnRerher Mg rohgh Wekfse recording
anot her nobile station and the base station,

t r amshisssi onf povwey camt bel daziag upliesk fror dbheibasel to or
station is perfornmed and, at the sanme tine,

t r asIASISirgRdpdrerneonemoited 28 .downl i nk for anot her
nobil e station is perforned. Mreover, when rel aying

is perfOMHEHOB%fme%%C%a%éxgﬁéﬁl5ﬁ§muPh€atlons program can be

15 delivered to a mobile station used by a user through service
modes such as downloading via a radio network. Thus, smooth
spread of the above~described packet communications system and

packet communications method can be realized.

20 [Modified Example 2]

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

For example, in the above-described embodiments, the

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

relationship between the base station and the mobile station.
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transm ssion power control in the uplink for the base
stations is performed. 15 Moreover, in the first to

third enbodi nents descri bed 20 25 above, the

transm ssion power control is perfornmed for the base
station or the nobile stationggHowever, for exanpl e,

the transm ssion power control can be al so perforned

in aradio control device which controls respective

baske SrEEEBRIVER RS alke 2 1 PAtEfldrdnea cagelvdiegifda mebile

oS, of . respecti.ve base stations are sequentially, ,
not FFFEE 6 E H Rad " CoHENoR L2 GEV E6T a TieanEah 55 shation

power i.nterference Level .of a .nobile station. .
e BePsn el cShilareafiEhe Pro e o Fedpla Pari-nos

base.$tatd fns e Hupitared by the radio control
devi ce through the resSpective base stations.

Accor di ngl ¥hi@ cakbangErsshOmoPeWers1d tiidn ¥ahe #Say station
cal culated by the radio control device, and notified

t ob¢denaespecin el hase stat| ans: 4dBobelfesdniti Hdie trBhEhession
station. Specifically, a control device for realizing

t heotplackletl s ronirumiesiat | Bas ssypsrém, adoor dehgyiog tiseperformed
present invention controls transm ssion power of .
paRKHEEN n 2ROFELE sPepiperi dtEtiqth adcor dfceb@pth station,

t ) . f ts i . .
TS A0 PRISE oL RRCKELS L RLPLESELIY, SR seacion
st % lp%@_forr-[l;g&fsand ItStPHEGEgl'ngSélr&eo, %?Xnglgggas irrr%gipf&grg&‘rgéntrol

 t
a
device is nounted in a base station an

stat b RwnMhRAVET and 1R CANL L O s HeVEL S s e mFRUNt gL cover,
on the radio control device which indirectly controls

t herdraseestgtihon. id NRDUSERIrALAPRPELGABL LIbE%eASstations, the

descri bed above, according to the present invention,
transmission power control in the uplink for the base stations
is performed.

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.

In this case, interference levels and QoS of respective
base stations are sequentially notified to the radio control
device and transmission power and an interference level of a
mobile station which establishes communications with the
respective base stations are monitored by the radio control
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 transm ssion power limt value in a next step period
is 15 determ ned by use of actual transm ssion power
of packets in a preceding step period. Thus, an
increase of an interference |level in a nobile station
bel onging to another cell can 4® suppressed within a
TPC margin. In addition, reduction in capacity and
deterjaoration of QS satisfaction due to reception
fait'tt e "¢afobé 15r 8/8ht@d: In particular, according to
the present .i yggiion, ic%i n .of %he neﬁgtste

P he GVIFS:I’ee 8allhega Zé.lljl the packet

re
period i s per ornedybé%eang
perdfthnEhus. oh0f luences of jnterference on burst . ..
signalgnCan_ég re§§%e% and a c&%ﬁinﬁ%agﬁ8n§gﬁgﬁpty Chpenton
be_d‘dﬂttrl’c\ﬂ@ tﬂ&ﬁ&yﬁéj‘:i(ﬁﬁp%éﬂ\@f pakk AsCORS Qllexqegﬁgﬁ eriod,
whi ch control s packet comruni cations perforned throudﬁ
Sa riadaocotdarceest ablirshethibet wegbwa rt & ARSIKEEENG a preceding
station and a receiving station, the control device
corpreiPsb Ayl cd areseur tetaf feovatcer 1eoal i Quredetoiving station.
all ocate a radio resource in a next step period, by
use G -t bt dis FeedbEFOF poMEr Tt phekerstigbrerhee is mounted
trggsnittingts ation in a preceding step period and
t hé "qudit% § -oF T packst & FAEEH°Pn fhpgeover, the control
transeLLti tjon A base station which perform _ .
packet cong‘nﬁ%it#gﬁgt%%rgﬁg%igrﬁﬁﬁ%?lf%%trgl dev26e® which

10estabk ksbedy belyeen 4 hebase.stali o8, and a nobile
station, the base station conprising: a resource

al l ocator configured to allocate a radio resource in a

next step period, by use of total reception power of
paéNBYSTRIHm AL ITMBILE T¥t ati on in a precedi ng step

period and the quantity of packets accunulated in the

mobi | e stfafiegRTiked phpatkecEORALING dat tbAsP pFTgrtadmvention,
which_perforns packet conmuni cations through a radio, )
|1 Pk CESEABI T SHEU Bt Soeh i | rEnsif 17 iy STRE i FFmneeRiod is

15 regei vi ' e program. allowng a conmputer o .
exg%lcj%{gﬁ]%}%%% sigga %f;a%ﬁ oc%trﬁﬁamés?:é lgopc?“éesroﬁ%f:gal‘:%ets i

a 89xleBRPgPSdPderR¥ausennfs t oL al, RCERE L PTL PONEL  Bf v ence
level in a mobile station belonging to another cell ecan be
suppressed within a TPC margin. In addition, reduction in
capacity and deterioration of QoS satisfaction due to reception

20 rfailure can be prevented.

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

25 be further improved.



packets fromthe transmtting station in a preceding
step period and the quantity of packets accunul ated
in the transmtting station.

48

CLAIMS :

1. A control device which controls packet communications performed through a radio
link established between a transmitting station and a receiving station, the control device
comprising:

a resource allocator configured to allocate a 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.

2. A base station which performs packet communications through a radio link
established between the base station and a mobile station, the base station comprising:

a resource allocator configured to allocate a radio resource in a next step period, by
use of total reception power of packets from the mobile station in a preceding step period

and the quantity of packets accumulated in the mobile station.

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

allocating a 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.



