DESCRIPTION TITLE OF THE INVENTION BASE STATION DEVICE AND COMMUNICATION
CONTROL 5 METHOD TECHNICAL FIELD The present invention relates to a Long Term Evolution
(LTE) system, and specifically to a base 10 station apparatus and a communications control method.
BACKGROUND ART A communications method as a successor of W-CDMA and HSDPA, namely,
Long Term Evolution (LTE) has been 15 considered by a W-CDMA standardization organization 3GPP.
As a radio access method, Orthogonal Frequency Division Multiplexing (OFDM) is under consideration for
downlink, and Single-Carrier Frequency Division Muftipfel Rédess (SC-FDMA) is under consideration for
20 uplink (see Non-patent Publication 1, for example). In OFDM, a frequency band is divided into

plural narrow freque%%gind&(sufl%lgagmN%%Qata are placed on the respective divided frequency
bands to carry out transmission. T he sub-carriers are densely 25 arranged in a frequency direction,

allowing the sub-carriers to Bé partly thén&ppedithotit ddiking HtEHEENEE [tHBreb§ YealiZing high
speed transmission amd inoproving frequency usage efficiency. In SC-FDMA, a frequency band is divided
into

TECHNICAL FIELD

The present invention relates to a Long Term
Evolution (LTE) system, and specifically to a Dbase

10 station apparatus and a communications control method.

BACKGROUND ART

A communications method as a successor of W-CDMA

and HSDPA, namely, Long Term Evolution (LTE) has been

15 considered by a W-CDMA standardization organization
3GPP. As a radio access method, Orthogonal Frequency
Division Multiplexing (OFDM) 1is under consideration

for downlink, and Single-Carrier Frequency Division
Multiple Access (SC-FDMA) is under consideration for

20 uplink (see Non-patent Publication 1, for example).
In OFDM, a frequency band is divided into plural

narrow frequency bands (sub-carriers), and data are
placed on the respective divided frequency bands to
carry out transmission. The sub-carriers are densely

25 arranged 1in a frequency direction, allowing the
sub-carriers to be partly overlapped without causing
interference, thereby realizing high speed
transmission and improving frequency usage efficiency.

In SC-FDMA, a frequency Dband is divided into

30 plural narrow bands, and different narrow bands are used
by different terminal devices, so that interference
between the user terminals can be reduced. According

to SC-FDMA, which is characterized in that variations



30 plural narrow bands, and different narrow bands are used by different terminal devices, so that
interference between the user terminals can be reduced. According to SC-FDMA, which is characterized
in that variations in the transmission electric power are reduced, a large coverage area and low energy
consumption can be realized. Amobilecommunicationssystemutilizes 5 indefinite radio resources
(frequency, power) to carry out communications, and there is an upper limit of communications capacity.
Therefore, the number of mobile stations in a cell has to be limited depending on the communications
capacity. For example} Wwhen lar B0 ribbieé statiohltfies 1o starpeermmuricatonscasewanlthe ¢ell, if a large
number of mobile stationsaxg sarryingsoutcammusicationsdi; the eelh anehtheicommumications capacity
reaches near the upgeeral'ﬁni%etlae new mobile station has to be controlled so that the 15 new
communications are not allowed. More specifically, call admission control can be thought that does not
allow the new mobile statiorf*to staft’cofmunicaffHs arieW-WwhEar the AMMBEFof themdbifeSstations
carrying out consmuriieationsrin the celfl isccouted and the Munbes 20yexgeeds @) predetermined threshold

value, and allows the pew g@q@#gg{@@g{tgggrt %q@mlgrlllig.qtg)@ angwy V\{ﬂ@lgé?e aymber ig Jess than or

equal to the predetermined threshold value. From a viewpoint of such call admission_control, the number

of the mobile station§ 28CAPH/ MY out 2BmMURRalioNs has'tdBeth8 MumbEP6f the Hidbiie Sthtions that
are consuming the radio résowrtes. i on dnadditiors tHerease geneeallyiplurtat dadieps inda ng
communications system..FQI example, Wwhen onescempunications systeahas.a frequenacy bandwidth of
20 30 MHz andl&/rovidesial%or_rsl@éljgilcggor% l§ereviscet%sir;%§a/\é-CDcM%$n %hieC%Otl}/'lynzsfr\%%uenc b.andwidth,
there exist four -CBR/FA carriers because a]Trequency anémd?h ot'one Carrierin W-CBMA'is 5 MHz. In
this case, it is prefefabfe ffom brvievipoint bf effitientdisirje of themfdbuency Fesourdes tliatdhe number
of mobile stations be-equa} imeach ot the-town Wr-CRMA e€agiersnFutther explanatian és mage about the
number of communications capacity reaches near the upper limit,
the new mobile station has to be controlled so that the
15 new communications are not allowed. More specifically,
call admission control can be thought that does not
allow the new mobile station to start communications
anew when the number of the mobile stations carrying
out communications in the cell is counted and the number
20 exceeds a predetermined threshold value, and allows the
new mobile station to start communications anew when
the number is less than or equal to the predetermined
threshold wvalue. From a viewpoint of such call
admission control, the number of the mobile stations
25 carrying out communications has to be the number of the
mobile stations that are consuming the radio resources.
In addition, there are generally plural carriers
in a communications system. For example, when one
communications system has a frequency bandwidth of 20
30 MHz and provides a communication service using W-CDMA
in the 20 MHz frequency bandwidth, there exist four
W-CDMA carriers because a frequency bandwidth of one

carrier in W-CDMA 1is 5 MHz. In this case, it 1is



5 the mobile stations. For example, W-CDMA utilizes a dedicated channel individually established
between the mobile station and the base station apparatus, and a power resource and a code resource,
which are consumed radio resources, 10 are proportional to the number of the dedicated channels.
Therefore, the number of the mobile stations carrying out communications in the cell is thought to be the
same as the number of mobile stations for which the dedicated channel is established. In addition, the
number of 15 mobile stations for which a connection between the mobile station and the base station
apparatus is established antahe auhiber of molsilemstatiohstd WHiEh aldeticated ekanrieltis established
are generally the same2QQn e pthes hand sLTEAilizes shared-ehamnelsin upliek and yndownlink, and

the power resource %nd the coge resource, Wl}ich are %onsunwdcr ip resources, are shared by plural
. . . De equ% 1in %$c o) the our — %1Qaérlerﬁ. . .
mobile stations. This means that no radio resources are ensured for the individual mobile 25 station. As a

result, it becomes difficult thattheYiim5ertof IRe mbbile Statibns havitig'donneetion BstablisHed with the
base station apgaratus €orrespandsonetstveore. with the radio resources to be consumed. In addition,

because LTE mainly intends; 30 pagket data transpyissign. theremay be.a mohile station, that does not

consume any radio resources even when the connection is established between the base station
apparatus and the mobfle $tida; dependingon & GtehirdiicePatiet of thB patket 'datd For example, it
can be imagined thatadndliile station may downlcaepeel® torrtentsrid an LWOTE systemsoniy for three

minutes out of ZObTi%Htg%d%i@g Wﬁ%db%@?%@%@ﬂ%%@@fﬁ@dﬂ@%@l statian, GB% the base station
apparatus is established. Even in this case, it becomes difficult that the mobile stations havjng connection
ctablishod withihe DS AT A At o ToRgOr b 10 v B T ae FOP AL 1o be
consumed. In LTE, & 16 st Wheré fHe eoriHeetion behheen e mobié atation arftPthe hake station

apparatus i_s esta_bli&h@d Is calech aa_é,ﬂ' ancéi\/ﬁnstﬂt_@ OjgamRRiiwaaqﬁedtsia}b@_, the Margover, it is
under consideration that the |1k ¢t Vgétrﬁ‘éebﬁ?l divided 'i”é%,é‘ state quhPéﬁ dc%"%r!!ﬁ%ga g 1o are
continuously received and a state where downlink data are discontinuously received (see Non-patent
Document 2, for exafipié)A'staté tifat satisfiestRe L TETACtive State aRd in-Which WeWAlinkCdata are
discontinuously seceiveidiis eallkedae Discontinuousithich a connection between the

mobile station and the base station apparatus 1is
established and the number of mobile stations to which
a dedicated channel is established are generally the
same.

20 On the other hand, LTE utilizes shared channels
in uplink and in downlink, and the power resource and
the code resource, which are consumed radio resources,
are shared by plural mobile stations. This means that
no radio resources are ensured for the individual mobile

25 station. As a result, it becomes difficult that the
number of the mobile stations having connection
established with the base station apparatus
corresponds one-to-one with the radio resources to be
consumed. In addition, Dbecause LTE mainly intends

30 packet data transmission, there may be a mobile station
that does not consume any radio resources even when the
connection 1is established between the base station

apparatus and the mobile station, depending on an



20 Reception (DRX) state. Because a mobile station in the DRX state consumes fewer radio resources, it
becomes difficult for the mobile stations having connections established with the base station apparatus
correspond one-to-one with the radio resources to be consumed. 25Non-patent Document 1: 3GPP TR
25.814 (V7.0.0), "Physical Layer Aspects for Evolved UTRA", June 2006. Non-patent Document 2:
3GPP TR 36.300 (V0.3.1), "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network 30(E-UTRAN); Overall description; Stage 2", September 2006.
SUMMARY OF INVENTION PROBREM-FOBR SCLVED BYKFHEIRVENTION X 3owever, the above
background art has the fellowing problemse Astdescribed sibove, itisdiffieult ithedoh D system for the
number of the mobil%ggﬂiogs pg\r/]igg cggn%ctiopﬁstaslkg/lisslge% V\gtrrl] tge ase s alj[igg apparatus, to
correspond one-to-one with the resources fo be consuimed. Naméy, the number of the mobile stations
having connection eStablisHed With tRe' base StafibR 1 0"appatatusdoes ot alwdys &Gred Sfth the number
of mobile statiors actuadlyncaisrying cut commuricationsusingsthesadioiresource 2As avesults a problem is

raised in that the above call,admission contrgl using,the number of the mobile statiops haying connection

15 established with tp}elab?stehsetargigg flf[e)asrattg{? icglgr;o%1 2% Eg.rl’iEd out. C ablished
g connection establishe
with the base station apparatus correspond one-to-one
with the radio resources to be consumed. In LTE, a
10 state where the connection between the mobile station
and the base station apparatus is established is called

an LTE active state or an RRC connected state.
Moreover, 1t is under consideration that the LTE
active state be divided into a state where downlink data
15 are continuously received and a state where downlink
data are discontinuously received (see Non-patent
Document 2, for example). A state that satisfies the
LTE active state and in which downlink data are
discontinuously received 1is called a Discontinuous
20 Reception (DRX) state. Because a mobile station in the
DRX state consumes fewer radio resources, 1t becomes
difficult for the mobile stations having connections
established with the base station apparatus correspond
one-to-one with the radio resources to be consumed.
25 Non-patent Document 1: 3GPP TR 25.814 (v7.0.0),
"Physical Layer Aspects for Evolved UTRA", June 2006.
Non-patent Document 2: 3GPP TR 36.300 (V0.3.1),
"Evolved Universal Terrestrial Radio Access (E-UTRA)
and Evolved Universal Terrestrial Radio Access Network
30 (E-UTRAN); Overall description; Stage 2", September

2006.

SUMMARY OF INVENTION




An objective of the present invention is to provide a base station apparatus and a communications control
method that are capable of calculating the 20 number of mobile stations that actually consume a radio
resource among mobile stations having connection established with the base station apparatus.

Another objective of the present invention is to provide a base station apparatus and a communications
25 control method that are capable of carrying out call admission control and selection of frequency
bands for carrying out communlcatlons in accordance W|th the number of the mobile stations that actually
consume a radio resoBFCE nobi 3 RAVIAE stablished with the base station
apparatus. MEANS FOR S@il@wgl&‘eIHE F&IR@BL@M;EMB@@JM@NI&Hd alptorderte salve-the above
problem, a base statkonla_lL %oaratus acc%rfllnIg to an embodiment of the present invention carries out
communications with plura bile'stations using a shared channel and includes as 5 one of the
characteristics a calculation’secfiGithat E&leulatiee the numbef ofthe mébitetstationsHavingdata to be
transmitted throagh thesshared channekinraudownling transmissianibuffes amohgrthe pluvalrmobile
stations or the number, af the Jqgjcal. channels.qf said 10 mohile;stations amepg the logical ghannels of

the mobile stations. By configuring in such a manner, the number of the mobile stations that actually

consume a radio resblrcé fF AGWHIHK caf be cafcufdted. 15AR0thebatE SEtiof Appardtu8 According to
an embodiment of theqpresertdnventn<chrriesbwt comrhemcationsheithnploral encbile tstations using a

shared channel, andijncludes as ane of gharacteristics acaleulationsectian that calsulatesat least one of

10 apparatus does not always agree with the number of

mobile stations actually carrying out communications
using the radio resource. As a result, a problem is
raised in that the above call admission control using
the number of the mobile stations having connection

15 established with the base station apparatus cannot be
carried out.

An objective of the present invention is to
provide a base station apparatus and a communications
control method that are capable of calculating the

20 number of mobile stations that actually consume a radio
resource among mobile stations having connection
established with the base station apparatus.

Another objective of the present invention is to
provide a base station apparatus and a communications

25 control method that are capable of carrying out call
admission control and selection of frequency bands for
carrying out communications, in accordance with the
number of the mobile stations that actually consume a
radio resource among mobile stations having connection

30 established with the base station apparatus.

MEANS FOR SOLVING THE PROBLEM
EMBODIMENTS




20 the number of the mobile stations having data to be transmitted through the shared channel in an
uplink transmission buffer among the plural mobile stations and or the number of the logical channels of
By configuring in such a
manner, the number of the mobile stations that actually consume a radio resource in uplink can be
calculated. Another base station apparatus according to an 30 embodiment of the present invention
carries out communications with plural mobile stations using a shared channel, and includes as one of
characteristics a calculation sectiofdhat eatculatestatdeakparerof othé siumbe? ©f thé hedbilerstations that
highly frequently caregs aut:communicationsthrough dhe shared channel and the nwhberefithe mobile

said mobile stations among the logical channels of the mobile 25stations.

tT0 atldons

stations that less frequentr){)carrles out communlcatlons throu h theCS shared C

in such a manner the num

er of the mobile ¢ statlons that actualjfy consume a ra

%ahnnel uraBY configuring

i0 resource can be

calculated. Another Bade!stati6h apparatus accstding tPar 108 mBodimett of Hhe presert mvention
carries out communicatonstwith lurakmebile stations usingea shared channek and includestas one of

characteristics a caleulation sectian that caloylates at least ope of the numhes ef-mehile sigtions having a
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to be transmitted through the shared channel in a
downlink transmission buffer among the plural mobile
stations or the number of the logical channels of said
mobile stations among the logical channels of the mobile
stations.

By configuring in such a manner, the number of the
mobile stations that actually consume a radio resource
in downlink can be calculated.

Another base station apparatus according to an
embodiment of the present invention carries out
communications with plural mobile stations using a
shared channel, and includes as one of characteristics
a calculation section that calculates at least one of
the number of the mobile stations having data to be
transmitted through the shared channel in an uplink
transmission buffer among the plural mobile stations
and or the number of the logical channels of said mobile
stations among the logical channels of the mobile
stations.

By configuring in such a manner, the number of the
mobile stations that actually consume a radio resource
in uplink can be calculated.

Another base station apparatus according to an
embodiment of the present invention carries out
communications with plural mobile stations using a
shared channel, and includes as one of characteristics

a calculation section that calculates at least one of



15 less than a predetermined threshold value among the plural mobile stations and the number of logical
channels of said mobile stations among the logical channels of the plural mobile stations. By
configuring in such a manner, the number of the 20 mobile stations that actually consume a radio
resource can be calculated. Another base station apparatus according to an embodiment of the
present invention carries out communications with plural mobile stations using a 25 shared channel, and
includes as one of characteristics a first calculation section that calculates at least one of the number of
the mobile stations Halving datzeto bé framsmmtiedthrotigh e shabettchaahdlinfa dewalinkltransmission

buffer among the plural-mobkile 30 stationsanddibe number 1of thejlpgicak cbannels of saidrvabile stations
among the logical chagrqge%gfethenr&ggiéer st%tg_pnsc(fq%ferreqotglaes thecg%mber of fcirgg1 g:noqilee stations,

. J m S on S .
hereinafter); a second calculation section that calculates at least one of the number of the mobile

stations having data & B H@nshitted #Hrbu§l? the $hare@ BRarNeT f-ar Bflink BraRsmissiéR Buffer among
the plural mobile 5 stations and thernamber of the logical channels of said logical channels among the

logical channels of the mobigeysga(;ilqgg ér@{qrgedj 19, as the rgjmggglgfrs;ec‘tq{'g mabile stations, hereinafter);

a third calculation section that calculates the 10 number of mobile stations that highly frequently carry out
communications thrdtRfR'thé shafdd ERdhiél tefefred td- 4 the habBer bftArd ok Statidns,
hereinafter); a fourthccalcutationssection tivad calculates the 15 number of mobile stations that less

frequently carry out communigationsthiough the shared chapnel {referred-toasithe humbes of fourth
mobile stations ereinzﬁ;[eé).; a fiﬁ;ﬁh caI%JIatign section that calculates the 20 number of theLpIuraI mobile
embodIm T S out

. e . sent 1NVventlon carrie
stations (referred to as the Aumber of fifth mobile'stations, herelna?teF);
communications with plural mobile stations using a

shared channel, and includes as one of characteristics
a calculation section that calculates at least one of
the number of mobile stations having a transmission rate

15 less than a predetermined threshold value among the
plural mobile stations and the number of logical
channels of said mobile stations among the logical
channels of the plural mobile stations.

By configuring in such a manner, the number of the

20 mobile stations that actually consume a radio resource
can be calculated.

Another base station apparatus according to an
embodiment of the ©present invention carries out
communications with plural mobile stations using a

25 shared channel, and includes as one of characteristics
a first calculation section that calculates at least
one of the number of the mobile stations having data
to be transmitted through the shared channel in a
downlink transmission buffer among the plural mobile

30 stations and the number of the logical channels of said
mobile stations among the logical channels of the mobile
stations (referred to as the number of first mobile

stations, hereinafter);



a sixth calculation section that calculates at least one of the number of the mobile stations having a
transmission rate less than a predetermined threshold 25 value among the plural mobile stations and the
number of the logical channels of said mobile stations among the logical channels of the mobile stations
(referred to as the number of sixth mobile stations, hereinafter); a seventh calculation section that
calculates at 30 least one of the number of the mobile stations having a data buffered time longer than a
predetermined threshold value and the number of the logical channels of said mobile stations among the
logical channels of the mobile Stationg (Feférred td-a thesmurhberofiseventerhobilestatons,; hereinafter);
an eighth calculatiomsectien dhat catculatesratlgast one afthe mumbes of thecmehile stations;having 5

data discarded due tigadceelﬁaytanc}iothe number.ocf the Iq%cal ch nncerllseofs%aid m bilg statiof{:s among the

. transg ted T .0 are C nne . .
number of the logical channels of the mobile stations (referréd to as the number ofaelght mobile stations,

hereinafter); and 10& Balf Barhissidrt éctitfol S&ctih thiaf EGritrdI8 adfis<ien of Afelv BommtMication from
the mobile statians in aecdrdance with atleasthore of the memleeyiof 4he dinstmaehbile statioasdahe number

of the second mobile stations, the number.of g%gbgdrpggilel%?q%l 15.the number of the, fifth mobile

stations, the number of the sixth mobile stations, the number of the seventh mobile stations, and the
number of the eightHMBbite statidhs. ‘ﬁiﬁcoﬁﬁ@ﬁﬁﬁg‘ fi’sdch & anhér, Bihtisdion tofitrdi 2t of a newly
generated call can becontrellettintaccorante withitheé hamber of the mobile stations that actually

consume a radio resource. Anether hase station apparatds-accordingd@ alalculates the

10 number of mobile stations that highly frequently carry

out communications through the shared channel

(referred to as the number of third mobile stations,
hereinafter);

a fourth calculation section that calculates the

15 number of mobile stations that less frequently carry

out communications through the shared channel

(referred to as the number of fourth mobile stations,
hereinafter);

a fifth calculation section that calculates the

20 number of the plural mobile stations (referred to as

the number of fifth mobile stations, hereinafter);

a sixth calculation section that calculates at

least one of the number of the mobile stations having

a transmission rate less than a predetermined threshold

25 value among the plural mobile stations and the number

of the logical channels of said mobile stations among

the logical channels of the mobile stations (referred

to as the number of sixthmobile stations, hereinafter);

a seventh calculation section that calculates at

30 least one of the number of the mobile stations having

a data buffered time 1longer than a predetermined

threshold value and the number of the logical channels

of said mobile stations among the logical channels of



embodiment of the present invention carries out 25 communications with plural mobile stations using a
shared channel, and includes as one of characteristics a first calculation section that calculates at least
one of the number of the mobile stations having data to be transmitted through the shared channel in a 30
downlink transmission buffer among the plural mobile stations and the number of the logical channels of
said mobile stations among the logical channels of the mobile stations (referred to as the number of first
mobile stations, hereinafter); a second calculation section that calculates at least one of the number
of the mobile station$ havifg dathcto be Arahsmitted tisrbagh fite sharedschamsel iI5aa Uplink

transmission buffer ayaeng the plunal mobie stations and the-nuwmaberefithe logical channels of said
logical channels among the Iorglcal %@Qnels of the @logrlllesset%t olngn(r%tgrrgdctglacsutge ngrsn%ecr of second

calcula
mobile stations, hereinafter);
least one of the number of the mobile stations having

5 data discarded due to delay and the number of the logical
channels of said mobile stations among the number of
the logical channels of the mobile stations (referred
to as the number of eighth mobile stations,
hereinafter); and

10 a call admission control section that controls
admission of a new communication from the mobile
stations in accordance with at least one of the number
of the first mobile stations, the number of the second
mobile stations, the number of the thirdmobile stations,

15 the number of the fifth mobile stations, the number of
the sixth mobile stations, the number of the seventh
mobile stations, and the number of the eighth mobile
stations.

By configuring in such a manner, admission control

20 of a newly generated call can be controlled 1in
accordance with the number of the mobile stations that
actually consume a radio resource.

Another base station apparatus according to an
embodiment of the present invention carries out

25 communications with plural mobile stations using a
shared channel, and includes as one of characteristics
a first calculation section that calculates at least
one of the number of the mobile stations having data
to be transmitted through the shared channel in a

30 downlink transmission buffer among the plural mobile
stations and the number of the logical channels of said
mobile stations among the logical channels of the mobile

stations (referred to as the number of first mobile



10a third calculation section that calculates the number of mobile stations that highly frequently carry out
communications through the shared channel (referred to as the number of third mobile stations,
hereinafter); 15a fourth calculation section that calculates the number of mobile stations that less
frequently carry out communications through the shared channel (referred to as the number of fourth
mobile stations, hereinafter); 20a fifth calculation section that calculates the number of the plural mobile
stations (referred to as the number of fifth mobile stations, hereinafter); a sixth calculation section that
calculates at least orig éftthe numbet of thearhbbile) stations having 25 a transmission rate less than a

predetermined threshold valuesamongithespldral ;obie stations anddhe Aupsbes of thedegigal channels of
said mobile stations among theelo%igalt%hannelslfof the En%l%ilee stg&i}o se(referred to as.the number of sixth

. . ST O nynmper o 1 Statlions havi
mobile stations, herelnaafter); 30 a seventh calculation secfion that cglculates at least one of the number of

the mobile stations Ha¥inYy & Batacbuffeted irhe16Mgerthan d prédetemiined threRold valuehand the
number of the logicakehamnels oftsaichmebies stations amongathe legicalcchanmnetsiofthe mebile stations

among the number of the logjcal chanpgls ol the mobile sfatians,(feferred o asdhe number gf seventh

mobile stations, hereinafter); 5 an eighth calculation section that calculates one of the number of the

mobile stations havirtg datatiscarfed fueto Yoty ant'tfie nAMbEFIF té foitat Ehatnels'st said mobile
stations among the mahbdreof $he logioak cHarifeds-ofthie tmobile stattonsufréferred A.0ste @srtbe number of

eighth mobile stationg, hereinafter); and s, RAfrequeney selection section that selects a frequency band

with which & mobile station carfigs oyt communicalions anew Jn aceordance yith at least e of

number of mobile stations that highly frequently carry
out communications through the shared channel
(referred to as the number of third mobile stations,
hereinafter);

15 a fourth calculation section that calculates the
number of mobile stations that less frequently carry
out communications through the shared channel
(referred to as the number of fourth mobile stations,
hereinafter);

20 a fifth calculation section that calculates the
number of the plural mobile stations (referred to as
the number of fifth mobile stations, hereinafter);

a sixth calculation section that calculates at
least one of the number of the mobile stations having

25 a transmission rate less than a predetermined threshold
value among the plural mobile stations and the number
of the logical channels of said mobile stations among
the logical channels of the mobile stations (referred
to as the number of sixth mobile stations, hereinafter);

30 a seventh calculation section that calculates at
least one of the number of the mobile stations having
a data buffered time longer than a predetermined

threshold value and the number of the logical channels

10



15 the number of the first mobile stations, the number of the second mobile stations, the number of the
third mobile stations, the number of the fifth mobile stations, the number of the sixth mobile stations, the
number of the seventh mobile stations, and the number of the 20 eighth mobile stations, and the
processing load with respect to each frequency band. By configuring in such a manner, a frequency
band that a mobile station uses to carry out communications anew can be selected in accordance with the
number of 25 the mobile stations that actually consume a radio resource. Another base station apparatus
according to an embedirérnitbfthe pleseht fiveation earvies dut eohmadsiéatichsawitreplaral imobile

stations using a 30 sharedchannel, and indudes=asone eficharacteristics a first €alculation section that
calculates at least on gf the fsumoblgr _QL_tehe m ki@estaslt{oantsihoar\lnsng dat (o} ]k_;% ér_aggmltted tttplreough the

. C nne (@] re a
shared channel in a downlink fransmission buffer among the plurai mobile stations and the number of the

logical channels of sRi M8kl stafiéiscarhbng tHelldgicalFdHahnBr of M fbbité stafidns (referred to as
the number of fiesst mobile Sstationghhereinaftet)} at ion section that calculates one

of the number of the mobile stations having data
discarded due to delay and the number of the logical
channels of said mobile stations among the number of
the logical channels of the mobile stations (referred

10 to as the number of eighth mobile stations,
hereinafter); and

a frequency selection section that selects a
frequency band with which a mobile station carries out
communications anew in accordance with at least one of

15 the number of the first mobile stations, the number of
the second mobile stations, the number of the third
mobile stations, the number of the fifth mobile stations,
the number of the sixth mobile stations, the number of
the seventh mobile stations, and the number of the

20 eighth mobile stations, and the processing load with
respect to each frequency band.

By configuring in such a manner, a frequency band
that a mobile station uses to carry out communications
anew can be selected in accordance with the number of

25 the mobile stations that actually consume a radio
resource.

Another base station apparatus according to an
embodiment of the present invention carries out
communications with plural mobile stations using a

30 shared channel, and includes as one of characteristics
a first calculation section that calculates at least
one of the number of the mobile stations having data

to be transmitted through the shared channel in a

11



a second calculation section that calculates at least one of the number of the mobile stations having data
to be transmitted through the shared channel in an uplink transmission buffer among the plural mobile 10
stations and the number of the logical channels of said logical channels among the logical channels of the
mobile stations (referred to as the number of second mobile stations, hereinafter); a third calculation
section that calculates the 15 number of mobile stations that highly frequently carry out communications
through the shared channel (referred to as the number of third mobile stations, hereinafter); a fourth
calculation section titit 'calculbfes therzonairaberofandbikrstafiorsthal kess fregaéntp&arhyeout

communications throughtthe sbasedichaangl(referredrta as the gumber of fousthirobilesstations,
hereinafter); a fifth calcglialiion sceag:,tcion that calculatt%)setge 25 nuiﬂggr of thfi glg&akr}?obilebstq]tgons (referred
t

to as the number of ﬁlfCt)h mo%ilse stat‘}oon%,S haeI?girrllgfter : Ogal %%( ca?crbﬁlaetlon sectlor? t%gt éa culates at

least one of the numbEFr6fthB abilstatiohs having S tFArfsnission fate fessthart aprédetErmined
threshold 30 valee anongithe pluralemehilesstations;and the number of the logical channels of said mobile

stations among the logical channels of the, mobile statigns (referred to,as the numberof sixth mobile

stations, hereinafter); a seventh calculation section that calculates at least one of the number of the

mobile stations havi&geéﬂﬁtf BGffEredtitie TOHYRT thaH a Préd8tihedthresharI/dide &4Rd the number
of the logical channets:5 of saidanobiteastaticristamond theslogicaheharnelssof the amobilé stations among

the number of the logigal.ghannels of.the mehile stations-(xeferred tg asithenumber of sgyenth mobile

stations, hereinlebfter)é an ei%hrgg caarllccg[llgﬂon seciiloon thaft (‘@!%ulfltes.one

taty e number o ogical channels of said
logical channels among the logical channels of the
mobile stations (referred to as the number of second
mobile stations, hereinafter);
a third calculation section that calculates the
15 number of mobile stations that highly frequently carry
out communications through the shared channel
(referred to as the number of third mobile stations,
hereinafter);
a fourth calculation section that calculates the
20 number of mobile stations that less frequently carry
out communications through the shared channel
(referred to as the number of fourth mobile stations,
hereinafter);
a fifth calculation section that calculates the
25 number of the plural mobile stations (referred to as
the number of fifth mobile stations, hereinafter);
a sixth calculation section that calculates at
least one of the number of the mobile stations having
a transmission rate less than a predetermined threshold
30 value among the plural mobile stations and the number
of the logical channels of said mobile stations among
the logical channels of the mobile stations (referred

to as the number of sixthmobile stations, hereinafter);

12



10 of the number of the mobile stations having data discarded due to delay and the number of the logical
channels of said mobile stations among the number of the logical channels of the mobile stations
(referred to as the number of eighth mobile stations, 15hereinafter); a processing load measurement
section that measures a processing load with respect to each frequency band; and a frequency selection
section that selects a 20 frequency band that a mobile station remains in an area of after completion of
communications in accordance with at least one of the number of the first mobile stations, the number of
the second mobile stations, hé aumbeR of thecthird cbilesstaticns) thé atintisel of He-25 fifth mobile
stations, the numberiefdhe sixth mobilerstationsi the sumbeeohithe iseyepthomobilesstations, ghe number

of the eighth mobile stations, and the processing load with 1gspegt g each freguency.band. 4
communications control method, according to an
threshold value and the number of the logical channels
5 of said mobile stations among the logical channels of
the mobile stations among the number of the logical
channels of the mobile stations (referred to as the
number of seventh mobile stations, hereinafter);

an eighth calculation section that calculates one

10 of the number of the mobile stations having data
discarded due to delay and the number of the logical
channels of said mobile stations among the number of
the logical channels of the mobile stations (referred
to as the number of eighth mobile stations,

15 hereinafter);

a processing load measurement section that
measures a processing load with respect to each
frequency band; and

a frequency selection section that selects a

20 fregquency band that a mobile station remains in an area
of after completion of communications in accordance
with at least one of the number of the first mobile
stations, the number of the second mobile stations, the
number of the third mobile stations, the number of the

25 fifth mobile stations, the number of the sixth mobile
stations, the number of the seventh mobile stations,
the number of the eighth mobile stations, and the
processing load with respect to each frequency band.

A communications control method, according to an

30 embodiment of the present invention, in a base station
apparatus carries out communications with plural
mobile stations using a shared channel, and includes

as one of the characteristics a first step, in which

13



30 embodiment of the present invention, in a base station apparatus carries out communications with
plural mobile stations using a shared channel, and includes as one of the characteristics a first step, in
which at least one of the number of the mobile stations having data to be transmitted through the shared
channel in a downlink transmission buffer among the plural mobile stations and the number of the logical
channels of said 5 mobile stations among the logical channels of the mobile stations (referred to as the
number of the first mobile stations, hereinafter) is calculated:; a second step, in which at least one of
the number of the malilé statiorisifavifg-data tedectrapnsniittedOthicu gt telshasedchandel in an
uplink transmission buffex amongstheplurakmeobile;stations:gnd the-nwnberef the Jogical channels of said
logical channels am%n%(t)he |99irg:£:l| channels of the m}ggi}ef%tationgr(refgggdg% as the n mtler of the

. . W ransmission .a ura mo o1 .
second mobile stations, 15 hereina eS Is calculated; a third ste , In whic the number of mobile

stations that highly freg@ierthCafy But eemmiiRieatiehs thoudhtthe sharéd BRarnel{fefefred to as the
number of the thirdmobile statians; hereinafter) 20 isscaloylated; cha arfeurthasteph i mdtichithe number of

mobile stations that less fregyently. carry. outcemmunications fhyoughdhe shared chapngl (referred to as

the number of the fourth mobile stations, hereinafter) is 25 calculated;
stations, hereinafter) "is calculated;

a second step, in which at least one of the number

of the mobile stations having data to be transmitted
10 through the shared channel in an uplink transmission

buffer among the plural mobile stations and the number

of the logical channels of said logical channels among

the logical channels of the mobile stations (referred

to as the number of the second mobile stations,
15 hereinafter) is calculated;

a third step, in which the number of mobile
stations that highly frequently carry out
communications through the shared channel (referred to
as the number of the thirdmobile stations, hereinafter)

20 is calculated;

a fourth step, in which the number of mobile
stations that less frequently carry out communications
through the shared channel (referred to as the number
of the fourth mobile stations, hereinafter) is

25 calculated;

a fifth step, in which the number of the plural
mobile stations (referred to as the number of the fifth
mobile stations, hereinafter) is calculated;

a sixth step, in which at least one of the number

30 of the mobile stations having a transmission rate less
than a predetermined threshold value among the plural
mobile stations and the number of the logical channels

of said mobile stations among the logical channels of

14



a fifth step, in which the number of the plural mobile stations (referred to as the number of the fifth mobile
stations, hereinafter) is calculated; a sixth step, in which at least one of the number 30 of the mobile
stations having a transmission rate less than a predetermined threshold value among the plural mobile
stations and the number of the logical channels of said mobile stations among the logical channels of the
mobile stations (referred to as the number of the sixth mobile stations, hereinafter) is calculated; a
seventh step, in which at least one of the number of the mobile stations having a data buffered time 5
longer than a predetéfsinedthresheldaalenand tiefrumber 6fthe dodital chanpels offsdid mobile

stations among the lggicakchaspelsof thesmobile statiens (reterred:tp asshe aumber ekthe seventh

mobile stations, herelnafter)als calculat dé t1(e)£a)1n Ei'ghvtﬂﬁtgﬁ’ wpg@%h Qté%aeSto%n%}%tQ% n renlber of the

mobile stations having data digcanrgg ue to delay among the plural mobile stations and the number of
the logical channels 9f sdi& fobfté statiorfsarhoRg theumber of tHeAbgicalthaRRéls of themobile 15
stations (referred to as theenumberrof sheoeighthtmeobilenstatians; dereinafterkis calcalated; laad a

ninth step, in which admission.af a pew mobile, stationis, canirglied in;acgardance with af lgast one of the

number of the first mobile stations, the number 20 of the second mobile stations, the number of the third

mobile stations, the ATIBEr of e fOGEH Ffobile"SaRGITs: the HumbRF of tRE fifth mobife $afiGns, the
number of the sixth nobifeestationstthe aAamitéreof thenseventle Mobiteestations namd the hdamber of the

eighth 25 mobile statigns: ; o n 8y ¢anfiguring insuch asmagpner, admission control of a newly generated

;:ssllocua:gebe carr1|8d outin ac%%rdea{]é:l% é/\{]ltg %heepr)u%b%rholf glimleargo{nel% Sstcaté%nes (t)htatae}llcetugllll %oer%sume a radio

of the mobile stations having data discarded due to
delay among the plural mobile stations and the number
of the logical channels of said mobile stations among
the number of the logical channels of the mobile

15 stations (referred to as the number of the eighth mobile
stations, hereinafter) is calculated; and

a ninth step, in which admission of a new mobile
station is controlled in accordance with at least one
of the number of the first mobile stations, the number

20 of the second mobile stations, the number of the third
mobile stations, the number of the fourth mobile
stations, the number of the fifth mobile stations, the
number of the sixth mobile stations, the number of the
seventh mobile stations, and the number of the eighth

25 mobile stations.

By configuring in such a manner, admission control
of a newly generated call can be carried out in
accordance with the number of the mobile stations that
actually consume a radio resource.

30 A mobile communications system, according to an
embodiment of the present invention, includes a base
station apparatus that carries out communications with

plural mobile stations using a shared channel;

15



30A mobile communications system, according to an embodiment of the present invention, includes a
base station apparatus that carries out communications with plural mobile stations using a shared
channel; a data server that stores data to be transmitted from the base station apparatus; and a
monitor terminal device that outputs the data within the data server, 5Swherein the base station apparatus
comprises a first calculation section that calculates at least one of the number of the mobile stations
having data to be transmitted through the shared channel in a downlink transmission buffer among the
plural mobile 10 stations and tAe hanfoer b the logicat Eharmriels of SaidmbBbilé statiens afmdfg the logical
channels of the mobite stations (nefeseeddo asitbe nupber atfirst mehie stations, hereinafter); a second

calculation section that calculates at,15 Ie;élgtrcr)nn.engﬁflth(31en\tfjgincbeertolég1 e @Qpll%§tatlg S h vin data to be

. a nitor, . .
transmitted through the shareciné)hanneifln an uplink transmission buffer amgng the plural mobile stations
and the number of tHe'lbgital cHEMnERGF saffFIBgical channels among the logical channels of the 20
mobile stations @eferred to a$ the=riumher<ofiseeendmobie statiops, heteinafter)pr i s;ethird calculation

section that calculates the number. of mobie. stations that highly frequently carfy. Qut.cammynications

through the shared channel 25(referred to as the number of third mobile stations, hereinafter);
least one of the number of the mobile stations having

data to be transmitted through the shared channel in
a downlink transmission buffer among the plural mobile

10 stations and the number of the logical channels of said
mobile stations among the logical channels of the mobile
stations (referred to as the number of first mobile
stations, hereinafter);

a second calculation section that calculates at

15 least one of the number of the mobile stations having
data to be transmitted through the shared channel in
an uplink transmission buffer among the plural mobile
stations and the number of the logical channels of said
logical channels among the logical channels of the

20 mobile stations (referred to as the number of second
mobile stations, hereinafter);

a third calculation section that calculates the
number of mobile stations that highly frequently carry
out communications through the shared channel

25 (referred to as the number of third mobile stations,
hereinafter);

a fourth calculation section that calculates the
number of mobile stations that less frequently carry
out communications through the shared channel

30 (referred to as the number of fourth mobile stations,
hereinafter);

a fifth calculation section that calculates the

number of the plural mobile stations (referred to as

16



a fourth calculation section that calculates the number of mobile stations that less frequently carry out
communications through the shared channel 30(referred to as the number of fourth mobile stations,
hereinafter); a fifth calculation section that calculates the number of the plural mobile stations
(referred to as the number of fifth mobile stations, hereinafter); a sixth calculation section that
calculates at least one of the number of the mobile stations having a transmission rate less than a
predetermined threshold 5 value among the plural mobile stations and the number of the logical channels
of said mobile statioft$'among e logical éidnnelodfithe nigbile Stativns {referiethtotasthe number of

sixth mobile stations, hereinafter) xa seventh calsulation sectiondhat-calculaies at;1Q least are of the
number of the mobil staéigns having %Qgta blIJnffbeered (gignecg)ggnelr Ehlafea Qredetermin d threshold value

a one o n aclons havin
among the plural mo e stations and the number of the logical channels of said mobile stations among

the logical channels dfthé Afobilé 15tatiens (feterfettd s thé RtmbeF B/ rith htodile tations,
hereinafter);  5an eighttecaleulationisectionithat calculates atleastone afithetiumbemnofdle mobile

stations having data gliscarded due 1o delay among.thelutal mahile 20.statigns and, t'%‘?n%‘z'l’gber of the

logical channels of said mobile stations among the number of the logical channels of the mobile stations
(referred to as the ndMBer 8Feighth MOBiTE StafioRs, AerGinafien © St 2 tH Britesding fddd Measurement

section that 25 measwes<prdressinmgrload; £ sixthmobile stations, hereinafter);

a seventh calculation section that calculates at

10 least one of the number of the mobile stations having

a data buffered time longer than a predetermined

threshold value among the plural mobile stations and

the number of the logical channels of said mobile

stations among the logical channels of the mobile

15 stations (referred to as the number of seventh mobile
stations, hereinafter);

an eighth calculation section that calculates at
least one of the number of the mobile stations having
data discarded due to delay among the plural mobile

20 stations and the number of the logical channels of said
mobile stations among the number of the logical channels
of the mobile stations (referred to as the number of
eighth mobile stations, hereinafter);

a processing load measurement section that

25 measures processing load;

a calculation section that calculates a
transmission rate regarding one of the plural mobile
stations and the logical channel of the mobile station;

another calculation section that calculations one

30 of a buffered data amount and a data buffered time
regarding the plural mobile stations and the logical
channel of the mobile stations; and

a reporting section that reports at least one of

17



acalculationsectionthatcalculatesa transmission rate regarding one of the plural mobile stations and the
logical channel of the mobile station; another calculation section that calculations one 30 of a buffered
data amount and a data buffered time regarding the plural mobile stations and the logical channel of the
mobile stations; and a reporting section that reports at least one of the number of the first mobile stations,
the number of the second mobile stations, the number of the third mobile stations, the number of the
fourth mobile stations, the number of the fifth mobile stations, the 5 number of the sixth mobile stations,
the number of the seveath Hobite sedticrss tie hambep bt the eighthimbbile statiohsMhepreéessing load,
the transmission rate,ithe buffered datarameunt: and thesjata bufferaddine, andiOwherein the data
server comprises Oqosltgreingsstecgﬁ% '%hsat stores as a rrslzkt)aetirstic(z);qfvalc%eeat Ilggst Qne of (t)l%eiriuember of the
first mobile stations,ntqhe number of the second mobile stations, the number of the third mobile stations,
the number of the 15 fotifth tRGbile-StatibHEARE riimb&Fof the ittHiRBbilé stdtidhs Othé ndrber of the
sixth mobile stationsnthetrumber ohthesseventimmobile stationse the, niemben ofithereightht mebile stations,

the processing load, 1he rapgmission rats, the buffered data, amouns capd the;20), data Byffered time; and

an output section that outputs to the monitor terminal device at least one of the number of the first mobile

stations, the numberdftfie 88¢ond HobAE SERDAS theitiver SfthE TR Fobiid Statfons Sthe 25
number of the fourththebiteistationrs] the hanter ofithe fifthimobie Gtationsy theemuaabériofahe sixth
mobile stations, the gymber of the seventh mobile stations, the number of the eighth mobile stations, the

processing Ioaq Othe transmission rate, queeb%fgeggd ggltravaerPo%%tfnpr ises

a storing section that stores as a statistical
value at least one of the number of the first mobile
stations, the number of the second mobile stations, the
number of the third mobile stations, the number of the

15 fourth mobile stations, the number of the fifth mobile
stations, the number of the sixth mobile stations, the
number of the seventh mobile stations, the number of
the eighth mobile stations, the processing load, the
transmission rate, the buffered data amount, and the

20 data buffered time; and

an output section that outputs to the monitor
terminal device at least one of the number of the first
mobile stations, the number of the second mobile
stations, the number of the third mobile stations, the

25 number of the fourth mobile stations, the number of the
fifth mobile stations, the number of the sixth mobile
stations, the number of the seventh mobile stations,
the number of the eighthmobile stations, the processing
load, the transmission rate, the buffered data amount,

30 and the data buffered time as a statistical wvalue.

EFFECTS OF THE INVENTION

According to an example of the present invention,
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30 and the data buffered time as a statistical value. EFFECTS OF THE INVENTION According to an
example of the present invention, a base station apparatus and a communications control method that
are capable of calculating the number of mobile stations that actually consume a radio resource among
mobile stations having connection established 5 with the base station apparatus are provided. In
addition, according to an example of the present invention, a base station apparatus and a
communications control method are provided that are capable of carrying out call admission control and
10 selection of frequenty band fertcaprying Batrcontrmunitations CintteeorRanee wWithahe hamber of the
mobile stations that actuallyscansumesa sadia pesousce amoag makile stationsdhavingseconneetion
estabiished with the figse statiop apparatus, 15 BRIEE.DESCRIPTION OF THE DRAWINGS _ Fig. 1
is a block diagram illustrating a configuration of a radio communications system according to an example
of the present inventidH 20 Fig 2lis % parfidl bidck didgrandillistrating allidse statihlapparatus according
to an example of thewpresentirventien. st atRign3Aisoan explanatory view Wlustrating eight discriminants
according to an example of the pregent 25 invention,, . 4; Fig- 33 is ap explanatoty view illustrating ten

discriminants according to an example of the present invention.
present i1invention, a Dbase station apparatus and a

communications control method are provided that are
capable of carrying out call admission control and
10 selection of frequency band for carrying out
communications, in accordance with the number of the
mobile stations that actually consume a radio resource
among mobile stations having connection established

with the base station apparatus.

15
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1is a block diagram illustrating a
configuration of a radio communications system
according to an example of the present invention.
20 Fig. 2 is a partial block diagram illustrating a

base station apparatus according to an example of the
present invention.

Fig. 3A is an explanatory view illustrating eight
discriminants according to an example of the present

25 invention.

Fig. 3B is an explanatory view illustrating ten
discriminants according to an example of the present
invention.

Fig. 4 is a partial block diagram illustrating a

30 baseband signal processing section of a base station
apparatus according to an example of the present
invention.

Fig. 5 is a flowchart illustrating a
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Fig. 4 is a partial block diagram illustrating a 30 baseband signal processing section of a base station
apparatus according to an example of the present invention. Fig.5isaflowchartillustratinga
communications control method according to an example of the present invention.
Fig.6isaflowchartillustratinga  communications control method according to an example 5 of the present
invention. Fig. 7 is an explanatory view illustrating an averaging period for averaging transmission
rate, according to an example of the present invention. Fig. 8 exemplifies a relationship between a 10
logical channel and & priotity efess1 o1 s Fig 19tis albloek dagramdiustratifig teecenfiguration- 6f a radio
communications system ageorgdingde an example obthe present invention. Fig.10isaflowchartillustratinga
15 communications control Enethod a%cordlng to an eXQTg % present 1|Jns\/1_de£1g nm%ESCRIPTION OF
REFERENCE NUMERALS 507 cell

communications control method according to an example
5 of the present invention.

Fig. 7 is an explanatory view illustrating an
averaging period for averaging transmission rate,
according to an example of the present invention.

Fig. 8 exemplifies a relationship between a

10 logical channel and a priority class.

Fig. 9 1is a block diagram illustrating a
configuration of a radio communications system
according to an example of the present invention.

Fig. 10 is a flowchart illustrating a

15 communications control method according to an example

of the present invention.

DESCRIPTION OF REFERENCE NUMERALS
50: cell
20 1001, 1002, 1003, 100n: mobile station

200: base station apparatus
202: transmission reception antenna
204: amplification section
206: transmission reception section
25 208: baseband processing section
210: call processing section
212: transmission path interface
2081: layer 1 processing section
2082: MAC processing section
30 2083: RLC processing section
2084: DL transmission power determining section
300: access gateway apparatus

400: core network

20



201001, 1002, 1003, 100n: mobile station 200: base station apparatus 202: transmission reception
antenna 204: amplification section 206: transmission reception section 25208: baseband processing
section 210: call processing section 212: transmission path Interface 2081: layer 1 processing section
2082: MAC processing section 302083: RLC processing section 2084: DL transmission power
determining section 300: access gateway apparatus 400: core network 402: traffic aggregation server
404: monitor terminal EMBODIMENT 1 5Best modes for carrying out the present invention are explained
based on the following @%amplesfréfetrimgpothe dfdwings.erver

404: monitor terminal

EMBODIMENT 1

5 Best modes for carrying out the present invention
are explained based on the following examples referring
to the drawings.

In all the drawings for explaining the examples,
the same reference symbols are used for elements having

10 the same function, and repetitive explanations are
omitted.

Referring to Fig. 1, aradio communications system
is explained towhich a base station apparatus according
to an example of the present invention is applied.

15 A radio communications system 1000, to which
Evolved UTRA and UTRAN (another name: Long Term
Evolution or Super 3G) is applied, includes a base
station apparatus (eNB: eNodeB) 200 and plural mobile
stations (UE: User Equipment) 100, (100,;, 100,, 1003,

20 .., 100,, n: an integer more than zero), and 110. The
base station apparatus 200 is connected to an upper
layer station, for example, an access gateway apparatus
300, and the access gateway apparatus 300 is connected
to a core network 400. The mobile 100, carries out

25 communications with the base station apparatus 200 in
a cell 50 under Evolved UTRA and UTRAN. Namely, a
connection between the mobile station 100n and the base
station apparatus 200 is established, and the mobile
station 100n is in the LTE active state. On the other

30 hand, the mobile station 110 has not yet established
connection with the base station apparatus 200 in the
cell 50, and is about to start communications anew with

the base station apparatus 200 using Evolved UTRA and
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In all the drawings for explaining the examples, the same reference symbols are used for elements having
10 the same function, and repetitive explanations are omitted. Referring to Fig. 1, a radio
communications system is explained to which abase station apparatus according to an example of the
present invention is applied. 15 A radio communications system 1000, to which Evolved UTRA and
UTRAN (another name: Long Term Evolution or Super 3G) is applied, includes a base station apparatus
(eNB: eNodeB) 200 and plural mobile stations (UE: User Equipment) 100, (1001, 1002, 1003, 20, 100"
n: an integer more thahfZe¥o), and 110. The base station apparatus 200 is connected to an upper layer
station, for example, an access gatewayl apparatls 300 anshtheacecess gatewaypapparatss 300 is

connected to a core {1ﬁ{yvork1§%02 Tq% Epgbi!_e 19(6 Ocara(ileg orué ggrcgmén%icgtsiog% gvithotgti:- Pgse statio_n
apparatus 200 in a ce 50 under’Evolved 'UTRA and UTRAN. Namel , a connection between the mobile

station 100n and the®Wasestatidn dppatattR 200 ishestablishedC ARd the Hrobilestatisy ToonSs in the LTE
active state. Onihe ather 38rhand,; thei mobie station Ad0hasdot yet establishiedi connection with the

base station apparatys 200 in the celL50.,and is ahaut o §tart gommunications anew,with the base
station apparatus 200 using Evolved UTRA and UT RA In the following, the mobile station

( . N .
apparatuses 1001, 1062, 1003722166, aré véferrad to &€ fhe mdbile statih 100" Gnless therwise noted,
because they have S-thersameedrifiguratiors, functiont ardconditorrst rpadditionr theunobil@ station 110

is used as an example of,3 mehile.station thatds aboukiostar commugicatiops anew withthe base station
apparatus 200 P(?lngOEvlolved UTRAquelJTF\’ﬁAN in the f% 5_9}1@1@09@1 1%(818131 one m%blletstatlon 110

that is about to start commuRications anew withthe Base station apparatu% usm% Evolved UTRA and

UTRAN in the cell 5C g1, AhECMAayBeE e bF mbReenistile staficns 11BPPRE Padi6 cotimunications
system 1000 employssisQrthegoral & reguencynBivisian Multiplexing(©FD M) famdewnrlink, and

et LD Ml e P EOA i g e oness et A
The radio communications system 1000 employs
15 Orthogonal Frequency Division Multiplexing (OFDM) for
downlink, and Single-Carrier Frequency Division
Multiple Access (SC-FDMA) for uplink as radio access
methods. As stated above, in OFDM, a frequency band
is divided into plural narrow frequency Dbands
20 (sub-carriers), and data are placed on the respective
divided frequency bands to carry out transmission. In
SC-FDMA, a frequency band is divided, and different
frequency bands are used by different terminal devices
to carry out transmission, so that interference between
25 the terminal devices can be reduced.
Communications channels in Evolved UTRA and UTRAN
are explained in the following.
In downlink, a Physical Downlink Shared Channel
(PDSCH) to be used in a shared manner by the mobile
30 stations 100n and a downlink control channel for LTE
are used. In downlink, transport format information
and identification of a user to which the PDSCH 1is

transmitted, transport format information and
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20 (sub-carriers), and data are placed on the respective divided frequency bands to carry out
transmission. In SC-FDMA, a frequency band is divided, and different frequency bands are used by
different terminal devices to carry out transmission, so that interference between 25 the terminal devices
can be reduced. Communications channels in Evolved UTRA and UTRAN are explained in the
following. In downlink, a Physical Downlink Shared Channel (PDSCH) to be used in a shared manner
by the mobile 30 stations 100n and a downlink control channel for LTE are used. In downlink, transport
format information and fdehtificationiof a user o whieh tHeoPPSCHis aransmitieek tralsdortformat
information and identificatienof a-user towichia Rhysicahldplink:Shared-Ghannet (RUSEHY) is
transmitted, acknowllerqg(e)rrnegtci%orgmgtriork%feth%&J@é:H %lad R%E Iikc—l\ zlaLeepr%ige%%horgu%%t e downlink
control channel for LTE, and user 5 data are transmitted tahroug the PDSCH. In upﬁn , the PUSCH
to be used in a sharéd'manAEr by the MBbiE StafoHs T00h &Rd AR TipliAk Eohtrbr cRAMEIFEFLTE are
used. The uplink conteot ehanrel includes two dypesh ey aichaneelro HeHO time-multiplexed in the

PUSCH and a channel to be; freqyencyzmyltiplexgd inithe,BUSGEL o 5 nnyuplink, downlipk guality

information (Channel Quality Indicator (CQI)) to be used for scheduling of physical shared channel in

downlink and Adaptif& 15 ModTahdr Eodihg SthBme tANIE ST, Hhd Atkndwiedye ifforhation (HARQ
ACK information) of tHeesPDSCH are frafsmitteduthrough theaiplink ctoktrolochanneél fon &TEe In addition,

user data are transmitted thieugh the,BUS CH, LONext, the base statioprapparatus 200 acgerding to an
example of the gresent invention Is explained; with teference 9 Figi 2 o channel to be
freguency-multiplexed in the PUSCH.
In uplink, downlink quality information (Channel
Quality Indicator (CQI)) to be used for scheduling of
physical shared channel 1in downlink and Adaptive

15 Modulation Coding Scheme (AMCS), and acknowledge
information (HARQ ACK information) of the PDSCH are
transmitted through the uplink control channel for LTE.
In addition, user data are transmitted through the
PUSCH.

20 Next, the base station apparatus 200 according to
an example of the present invention is explained with
reference to Fig. 2.

The base station apparatus 200 according to this
example includes a transmission/reception antenna 202,

25 an amplification section 204, a transmission/reception
section 206, a baseband signal processing section 208,
a call processing section 210, and a transmission path
interface 212.

Packet data transmitted from the base station

30 apparatus 200 to the mobile station 100, in downlink
are input to the baseband signal processing section 208
from the upper station positioned in an upper layer of

the base station apparatus 200, for example the access
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The base station apparatus 200 according to this example includes a transmission/reception antenna
202, 25 an amplification section 204, a transmission/reception section 206, a baseband signal processing
section 208, a call processing section 210, and a transmission path interface 212. Packet data transmitted
from the base station 30 apparatus 200 to the mobile station 100, in downlink are input to the baseband
signal processing section 208 from the upper station positioned in an upper layer of the base station
apparatus 200, for example the access gateway apparatus 300, via the transmission path interface 212.
In the baseband sigreai processirmpPsection 208, 1 packétdatalidergees segrmematiop/bhcatenation;
5 Radio Link Controli(Rt &) fayes tramgmission processing such as RLC retransmission control and MAC
retransmission control; tran%pllgcsrlloenkprocebssmg_gt, fora%xamgle ygbrld Automatic Ig%e,atc reQuest

: e :
(HARQ), scheduling, transmission forr%%?sglectloﬁ?c anfiel 10 codllnrti:;(‘,JJ and Inverse Faét Fourier

Transform (IFFT) précessimt; afid isforWamrads e rafsmisionfreeegtivnrsettisn 206 R addition,
PDCP layer prosesshwgdmayihencarriedous in ke baseband signahprocessing secterr 2688.rkHIn the

transmission/receptign section 206, the-basehand signal received from the baseband signal processing

section 208 undergoes frequency conversion processing for converting to a radio frequenc¥ band, is
amplified by the ampiifiatioh°section 204 Aytisc 7 transmission processing of,
for example, Hybrid Automatic Repeat reQuest (HARQ),

scheduling, transmission format selection, channel

10 coding, and Inverse Fast Fourier Transform (IFFT)
processing; and is forwarded to the
transmission/reception section 206. In addition, PDCP
layer processing may be carried out in the baseband
signal processing section 208.

15 In the transmission/reception section 206, the
baseband signal received from the baseband signal
processing section 208 undergoes frequency conversion
processing for converting to a radio frequency band,
is amplified by the amplification section 204, and is

20 transmitted from the transmission/reception antenna
202.

On the other hand, regarding data transmitted from
the mobile station 100, to the base station apparatus
200 inuplink, the radio frequency band signals received

25 by the transmission/reception antenna 202 are
amplified by the amplification section 204,
frequency-converted into a baseband signal Dby the
transmission/reception section 206, and input to the
baseband signal processing section 208.

30 In the baseband signal processing section 208, the
input baseband signal undergoes FFT processing, IDFT
processing, error correction decoding, reception

processing of the MAC retransmission control,
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20 transmitted from the transmission/reception antenna 202. On the other hand, regarding data
transmitted from the mobile station 100, to the base station apparatus 200 in uplink, the radio frequency
band signals received 25 by the transmission/reception antenna 202 are amplified by the amplification
section 204, frequency-converted into a baseband signal by the transmission/reception section 206, and
input to the baseband signal processing section 208. 30In the baseband signal processing section 208,
the input baseband signal undergoes FFT processing, IDFT processing, error correction decoding,
reception processing 6fthe MARGC retransiissios contfolC réceftioreprocessing iof RLE feerand the like,

and is forwarded to the aceess-gatewayrappasatus S0Pvia theytrapsraission pash interface 222. In

addition, the basebagd s;gsnal prsocessin%]§hse5:trilc%n62(%%1 %Icgl?tze.s the number of mobile stations having

data to be transmittedrtﬁrou%hSPDlé)(%len a downlink transmission buffer; the number of mobile stations

having data to be transmittetthrautfh PUSEH in-&F uphifik fiaAstisstorPBidtfer; HePmifiBersF mobile 10
stations that highly freguenthncareys out=commenieatians=thraugbhethe AD SCHiand the AUSEH, which are

shared channels; the, numper of mobile stations that less frequgntly,cary oyt cammunications through the
PDSCH and the PUSCH, which are shared channels; the 15 number of mobile stations in the LTE Active

state; and the numb&PSTHdBie stativhE THat Ho ot B4t A bredetermiiEdtranSmisiii'rafe among the
mobile stations in the LT¥EiActivelstaténim the fellowindp explanation thireeAurnberofthe MGisilé stations

having 20 data to bestransmitted;through.RRsCELindhedonnlink transmissien bufferis ealled the
"number of the fj)rst mgbi]g.stations"; the number, ohmobile tations havf? data to be transmitted through
1 statia 5

PUSCH in the uplink transmission bifferis cal]fleldgt & numbér 6Fthe sedond 25 mobile st%ﬁc%ns“; the

number of mobile st&toRBtRatIHgHlY freqbBath edrry bat ERTlnicetions thrdtghithe PDSEH and the
PUSCH, which are shated gharnelshistadled the naumhber of the thise mobiletstationss; thearumber of

mobile stations that Ifgg gregggrglt ‘]y ﬁi%lf%g tr%/orr%gﬁgniccggﬁrlllsnthé%%gihotgg B:LP{E%‘U gafpdtt}pg PUSCH,

I
which are shared channels, is cal & 'number of the fourth mobile stations”; the number of mobile
stations in the LTE Activé Staté 1S daled & Mimber of thedre shared channels; the

15 number of mobile stations in the LTE Active state; and
the number of mobile stations that do not satisfy a
predetermined transmission rate among the mobile
stations in the LTE Active state. In the following
explanation, the number of the mobile stations having

20 data to be transmitted through PDSCH in the downlink
transmission buffer is called the "number of the first
mobile stations"; the number of mobile stations having
data to be transmitted through PUSCH in the uplink
transmission buffer is called the "number of the second

25 mobile stations"; the number of mobile stations that
highly frequently carry out communications through the
PDSCH and the PUSCH, which are shared channels, 1is
called the "number of the third mobile stations"; the
number of mobile stations that less frequently carry

30 out communications through the PDSCH and the PUSCH,
which are shared channels, is called the "number of the
fourth mobile stations"; the number of mobile stations

in the LTE Active state is called the "number of the
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fifth mobile stations"; and the number of mobile stations that do not satisfy a predetermined transmission

rate among the mobile stations in the LTE Active state is called the "number of the sixth mobile 5stations".
Moreover, the baseband signal processing section 208 may calculate the number of mobile stations
whose average data delay in uplink or downlink exceeds an allowable delay, or the number of mobile
stations that 10 experience data discarding due to delay in downlink takes place as described later, in
addition to the number of the first mobile stations, the number of the second mobile stations, the number
of the third mobile statiérig} the hWeiilser 6fthé fourth"mobile Statidres, theriSeruntber of e fifth mobile

stations, and the nusber-afdhe sixthhmaebilesstations  Thesnumberyof mobile statiers whese average data

delay in uplink or dO\Q/nIink excegg(s)g z%llo%/vable delayﬂ k?QdthB n mbecr@locflr%obsileista%iggsﬁtﬁt experience

data discarding due torgéjlgilnia in down ink ta rt|1r<1)gnglace are called the “num er of the seventh mobile
stations" and the "nutier ot thé ighth tnsbileltations®, réspeetivelyt thThelcaliproegdshty section

210 carries out eall proeessingssuch as establishment, release or the like 25 of communications channels;

resource assignment; and s{ate management qf the radio station 200, The_ call;prgcessing section 210

receives the number of the first mobile stations, the number of the second mobile stations, the number of

the third mobile 30 sfation&*the RuriBerdfthé FSurt Fdbile Sfatiomi the Murfiter st thd fiftf Tobile

stations, and the nuraberrefge data delay in uplink or downlink exceeds an
allowable delay, or the number of mobile stations that
10 experience data discarding due to delay in downlink
takes place as described later, in addition to the
number of the first mobile stations, the number of the
second mobile stations, the number of the third mobile
stations, the number of the fourth mobile stations, the
15 number of the fifth mobile stations, and the number of
the sixth mobile stations. The number of mobile
stations whose average data delay in uplink or downlink
exceeds a allowable delay, and the number of mobile
stations that experience data discarding due to delay
20 in downlink taking place are called the "number of the
seventh mobile stations" and the "number of the eighth
mobile stations", respectively.

The call processing section 210 carries out call
processing such as establishment, release or the like

25 of communications channels; resource assignment; and
state management of the radio station 200.

The call processing section 210 receives the
number of the first mobile stations, the number of the
second mobile stations, the number of the third mobile

30 stations, the number of the fourth mobile stations, the
number of the fifth mobile stations, and the number of
the sixth mobile stations from a mobile station number

calculation section 2084 in a Dbaseband signal
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the sixth mobile stations from a mobile station number calculation section 2084 in a baseband signal
processing section 208 described later. In addition, the call processing section 210 may receive the
number of the seventh mobile stations, and the number of the eighth mobile stations, in addition to the
number of 5 the first mobile stations, the number of the second mobile stations, the number of the
thirdmobile stations, the number of the fourth mobile stations, the number of the fifth mobile stations, and
the number of the sixth mobile stations. 10The call processing section 210 obtains a usage rate of a
buffer, a usage rate bfr& Afehior) Ja Lsage pate’d @ eeritral pRoecssingeunit (CPUY 8fithieiown base station

apparatus 200, and thedikesas ajprecessingrlgadof theawniasesstation @apparatus. Here, dhe buffer 15
may be, for examplebg byr]:feer;or dat% ;ln a BDGP Iasyter,ta buffer forrlgatcahin an R%(ejrlagq_:r, ora buffer for

. . b /4 .
data in an MAC layer. In addltloerlY%hne pro%gss'}lng load of the oivn base station Iglpparatus, namely, the

usage rate of the bufferd e ugstfelrafe 6fthé hémory! thetGshgel2Urate of thie cetftrafproeéssing unit of
the own base stationcappafatus tantthe like smay beobtained:-afterriotatizing values stplaral carriers, or

obtained with respecf g, each carrier, Morepyer \when the pase.siation appasatus 209 pag plural sectors,

the 25 processing load of the own base station apparatus may be obtained with respect to each cell.

Furthermore, the call BfocB8iRG Setfor 20 mal obtaifi @proEessity b3l f ahBthel HBEE Such as a
node in the core netwoérk 480carfd yetahdthersiodeiof tive 30nactéss gateveay apparatysi 300 and the like.
The processing load s, fon example; the usage rate of the CPU and the usage rate of the memory. In
addmomtheC%%pmmesgngf§§ﬁgg%}Oprocessing section 210 obtains a usage
rate of a buffer, a usage rate of a memory, a usage rate
of a central processing unit (CPU) of the own base
station apparatus 200, and the 1like as a processing load
of the own base station apparatus. Here, the buffer
15 may be, for example, a buffer for data in a PDCP layer,
a buffer for data in an RLC layer, or a buffer for data
in an MAC layer. In addition, the processing load of
the own base station apparatus, namely, the usage rate
of the buffer, the usage rate of the memory, the usage
20 rate of the central processing unit of the own base
station apparatus, and the like, may be obtained after
totalizing values of plural carriers, or obtained with
respect to each carrier. Moreover, when the base
station apparatus 200 has plural sectors, the
25 processing load of the own base station apparatus may
be obtained with respect to each cell.

Furthermore, the call processing section 210 may
obtain a processing load of another node such as a node
in the core network 400 and yet another node of the

30 access gateway apparatus 300 and the 1like. The
processing load is, for example, the usage rate of the
CPU and the usage rate of the memory.

In addition, the call processing section 210
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carries out a call admission determination process with respect to the mobile station 110 in accordance
with at least one of the number of the first mobile stations, the number of the second mobile stations, the
number 5 of the third mobile stations, the number of the fourth mobile stations, the number of the fifth
mobile stations, the number of the sixth mobile stations, the processing load of the own base station
apparatus, and the processing load of another node. 10For example, a first threshold value TH1, a
second threshold value TH2, a third threshold value TH3, a fourth threshold value TH4, a fifth threshold
value TH5, a sixth thtéshiold vaiuet THE 2d severththreshole value THT: afd & eightsthreshold value

TH8 may be definedr 45 aBd it May be deteymined whether thermobie, statien 448:¢ab start h
communications ane V\_lLith th %ase strat{qlneag aratus ZQQCLHI thre.cell 50 u;in E\é(%l\é%d UTRA and =RAN

. . eas 11 ber g TSt mo e ons, .
from a relationship of the number of the first mobile stations, the number of the second mobile stations,

the 20 number of the-thfrd THBBIR statforis? the® RGMBEr 8Fthé fSurfi-mbbie statibAS, the RbBfber of the
fifth mobile statiens, ¢fte number of thewsixthimabile stations, thesgproceassing dadad bethe-own base station

apparatus, and the praegssing faad; of another nodeyith fespect fo the 2p first threshold value TH1, the
second threshold value TH2, the third threshold value TH3, the fourth threshold value TH4, the fifth

threshold value TH5 the BixtithreSiold Valtie THb hB stientitihtédhdld VaR® TRTS Sid thHe eighth
threshold value TH8 lresgectively: B Fomexarhples whenadtleast errecefreightdiscamiharits shown in Fig.

3Ais true, it may be getermined that thednehilestation.110,eannot start communications anew withthe
base station ap%aratus 200 using EVO|Vfd UTI%A ang lgTRA in the cell 50; when all thg eight
(] a br S

discriminants shown in FIG."3A aré faiSe, it'may be deteprﬁiﬁg <tjhla thé mobile station 116 ¢an start

communications anew:with fivel Baserstafion 5 apparatusizod isigEv6IVed UTRACartd!BTRAN in the cell
50. Alternativelys wihen alt theseight idisceminants shewniin Fig: BAase true, tanay besdgtermined that

the mobile station 110 gannot siart communicatians angy 10 wilh Ine hass slalipn apRaraliys 200 using
Evolved UTRA and UTRAN in the cell 50, and when at least one of the eight discriminants shown in Fig.

3A is false, it may beF determirfedthat Hid MdbilR SEatfon L0 édri StariommuriCatiins dfeiv withthe base
station apparatus 2080rikb usingaivbkyeted ERA anddUTRAN krtheheelhb®.i 1e station 110

can start communications anew with the base station
apparatus 200 in the cell 50 using Evolved UTRA and UTRAN
from a relationship of the number of the first mobile
stations, the number of the second mobile stations, the

20 number of the third mobile stations, the number of the
fourth mobile stations, the number of the fifth mobile
stations, the number of the sixth mobile stations, the
processing load of the own base station apparatus, and
the processing load of another node with respect to the

25 first threshold value TH1, the second threshold value
TH2, the third threshold value TH3, the fourth threshold
value TH4, the fifth threshold wvalue TH5, the sixth
threshold value TH6, the seventh threshold value TH7,
and the eighth threshold value TH8, respectively.

30 For example, when at least one of eight
discriminants shown in Fig. 3A is true, 1t may be
determined that the mobile station 110 cannot start

communications anew with the base station apparatus 200
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Although all the eight discriminants are used in the above example, part of the eight discriminants may be
used to carry out a similar determination. Moreover, the call processing section 210 may 20 carry out the
call admission determination process with respect to the mobile station 110 in accordance with the
number of the seventh mobile stations and the number of the eighth mobile stations in addition to the
number of the first mobile stations, the number of the second 25 mobile stations, the number of the third
mobile stations, the number of the fourth mobile stations, the number of the fifth mobile stations, and the
number of the sixth mebilgstarions. NameRAthenchlllgroédssing seeticre210 elrriezsrolt e gall admission

determination 30 processwith saspeet &a thermabilesstatiop HdP-iniaccordance witheat leastgne of the
number of the first mobile stat'ons,dthg number(g)f gheasceqco{rp]d mok%ilelstat Qns the n r?taerc%fr;[he third

i
) X T
mobile stations, the lnumnba@f of the f%u?tﬁ%ébelle stations, ee ﬁnlfmﬁereofsthg%ﬁﬁ%o ile stations, the

number of the sixth MbBife"stafibRS! the Raimber 8f thie'selentt AdbilestatidiisSand tHeriurber of the
eighth mobile stationsp therprocess 5 load of.thezown base Statroreapparatusy ahd thedgproeess load of
another node. Fepexample, a ninth threshold value THY, and a tenth threshold value TH10 may be
further defined, and it may be determined whether the maobile station, 110 can 10 start communications

anew with the base station Apparatig 208 5 e &IF50 Bsihg BVolve PO TRA ST UFRAN frém a
relationship of the nurhberofihe first mobllestationsuthe numberofitiee decordmobite stations, the

number of the third raghilg statipass the-numbet of the 15 fosirth mobilg, stations, the Aymber.of the fifth
mobile stationsiéhe Qlirpgejé gf the sixth mobile stations, thg rog]%%sigg ioad Ef th? ow g%ﬁistation

apparatus, the processing load o aélsn%tﬁetranoldoer,ltﬁ%> hamber 6f the seventht mobile stations, and the

number of the eightr?20! mMbbilé Statioris Witk éspett to #iedirst tHresholtsafie THE, tHe sécond
threshold value TH2ctheHhird threshald valuesT H3,dhe fourtlr thyesbaldivalue TEH4, thetfifthathreshold

value TH5, the sixth }gyeéi%%lg value THE, the seventh threshold yalue TH7, the eighth 25 threshold value
THS8, and the ninth threshold value THY, and the tent threshold value TH10, respectively. For

example, when at leSSTBHeTof the terrdiseAmERts SAGEnaa g S 33 Isitfde 2P Afay e detettined that the
mobile station 130 camnotstarolved UTRA and UTRAN in the cell 50.

Although all the eight discriminants are used in
the above example, part of the eight discriminants may
be used to carry out a similar determination.

Moreover, the call processing section 210 may

20 carry out the call admission determination process with
respect to the mobile station 110 in accordance with
the number of the seventh mobile stations and the number
of the eighth mobile stations in addition to the number
of the first mobile stations, the number of the second

25 mobile stations, the number of the thirdmobile stations,
the number of the fourth mobile stations, the number
of the fifthmobile stations, and the number of the sixth
mobile stations. ©Namely, the call processing section
210 carries out the <call admission determination

30 process with respect to the mobile station 110 in
accordance with at least one of the number of the first
mobile stations, the number of the second mobile

stations, the number of the third mobile stations, the
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30 communications anew-with the base station apparatus 200 using Evolved UTRA and UTRAN in the
cell 50, and when all the ten discriminants shown in FIG. 33 are false, it may be determined that the
mobile station 110 can start communications anew with the base station apparatus 200 using Evolved
UTRA and UTRAN in the cell 50. Alternatively, when all the ten discriminants 5 shown in Fig. 33 are true,
it may be determined that the mobile station 110 cannot start communications anew with the base station
apparatus 200 using Evolved UTRA and UTRAN in the cell 50, and when at least one of the ten
discriminants shownrid Fie 825 faise, fiemay be o deterptingd thas thé robilestation 1 10°¢an start

communications anew withthedyasesstation appayatusn20G,using Evetvechd TRA@nd I RAN:in the cell
50. Alternatively$ %gr%%ucgé]sall EI'}leetennugni ce:rgmi nts are used ig the avae X mpl%,sa art of the ten

L p .O eventn mocbile s $.1 ]
15 discriminants may be used to carry out the similar determination. Regarding the number of the

sixth mobile stationstthe AURBEFofthe 'SeteRttPimbbild statidfis Saritf the humbérofthe effhth mobile
stations, the nurbbersof 20motiile statiohs sandieacaleulatatoregarding each afttkepuplink and the
downlink. In this case,a yalye regarding.the uplink and a value regarding the downlink may be calculated
regarding each of the number of the sixth mobile stations, the number of the seventh mobile 25 stations,

and the number of the eighth Motife*t&tichs, and the- Geterhmation UsingtHE diséhimifaiits 3hown in Fig.
3A or Fig. 33 may be eartiedtdut ¢edrardihgredcheof the Valaes . da the case of ¢y B2¢ thererate two

discriminants regarding the,number of the; sixth mobile 30 stations, which yesultsdn atotal of nine
discriminants. I{]Othe case of Fig. 33, there gcir.e two additional d.isccgiminﬁ]nts @gardin% the;cnumber of the
atl W1 e 1

sixth mobile statlons,stthaerr?um er of the Seventh mobile stations; and the nimber of the elé)ﬁih mobile

stations, which resuléFina total Dfahitteentdisciminams. using Evolved UTRA and UTRAN

from a relationship of the number of the first mobile

stations, the number of the second mobile stations, the

number of the third mobile stations, the number of the

15 fourth mobile stations, the number of the fifth mobile

stations, the number of the sixth mobile stations, the

processing load of the own base station apparatus, the

processing load of another node, the number of the

seventh mobile stations, and the number of the eighth

20 mobile stations with respect to the first threshold

value TH1, the second threshold value TH2, the third

threshold value TH3, the fourth threshold value THA4,

the fifth threshold value THS5, the sixth threshold value

TH6, the seventh threshold wvalue TH7, the eighth

25 threshold value TH8, and the ninth threshold value TH9,
and the tenth threshold value TH10, respectively.

For example, when at least one of the ten

discriminants shown in Fig. 3B 1is true, 1t may be

determined that the mobile station 110 cannot start

30 communications anew with the base station apparatus 200

using Evolved UTRA and UTRAN in the cell 50, and when

all the ten discriminants shown in FIG. 3B are false,

it may be determined that the mobile station 110 can
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In addition, it may be determined whether the above mobile station 110 can start communications anew 5
with the base station apparatus 200 using Evolved UTRA and UTRAN in the cell 50, with respect to each
service type, or each contract type, or each terminal device type, each radio bearer, each logical channel,
each priority class. In this case, the number of the first 10 mobile stations through the number of the sixth
mobile stations are calculated with respect to each service type, or each contract type, or each terminal
device type, or each radio bearer, or each logical channel, or each priority class, and the first through the
sixth 15 threshold valties  TH1 dhrough THe drerdefinedstith respect toh€actPservicestypé,ioreach contract
type, or each terminaldeyicettype carceach ragie bearesomeach logical chamnelnor gach griority class,
and thus such deter 'mation described above is carried out. 20 Regarding the number of the seventh
mobile stations and the number of the eighth mobile stations, the number of the seventh mobile stations
and the number of the eightft hiSHilRStdtiths are HalEMated with tespetfto tagR seRiceiypé, or each
contract type, omeachi2oiterminat type, oBeacheradiouleearer, aneach dogieal ehanmeddtherabove ninth

threshold value THY.qnd the tenth threshold yalge TH1Q are defined with respegtto gachsepvice type, or

each contract type, or each terminal type, or each radio bearer, or each |ogical 30 channel; and such

determination describéd AboVE i8 Bafried 60t O™ IWREN the'detelflinktion HEsEnbEd Abdve s carried out
by calculating the nummtserlof RAdl first molsilec stations theroughwthe mumtbérecf thie sixth eriolilesstations with

respect to.each |99i0t€343 ﬁha@@%@mﬁeﬁﬂi@g tQﬁcﬁxK_z?r{ tbfplfgi%th%%_)(tfhsthf%i@& y@lyg@ay-lﬂaéhrough THG,
if the mobile st%gn(’éé(% has a lo ca]tt%réacr)necl 5 Wlthorgﬁqect to legh the fl%ermlnatlon{%schlt based on

Fig. 3A is no goo ),eltrrInnéLl)I/1 e de ermlneJlt%atr%he mobile"station 110 cannot start tommunications

anew with the base Staf6Y appar AR 200 USING EVOIVEIUTRICanE AFTRAN PItAE @l 502 Ahternatively, it
may be 10 determined thad; the/mobieistation 110 ¢annotizstart comawinications anew withthe base station

appgratus 200 usling EvolyeglL%lg,% g@?,vUeTl%A,‘NaifttQ% S&SQ {etgl%d]ggﬁ Bfitg"é P“?ﬁ”ﬁ slji%tison 11Q
having or not having a logical channel with respect to Wﬁlc the determination result 15 based on Fig. 3A
is no good (NG).  2ARerRaRely Wherthe %BG\Yeede?ér‘?ﬁiﬁét?cn is cariéd out with F&sp&étto each
logical channeliih accarglance withthe numaberaf thesseventh maebileystations on thesnumiber:of the eighth
mobile stations determination.
Regarding the number of the sixth mobile stations,
the number of the seventh mobile stations, and the
number of the eighth mobile stations, the numbers of
20 mobile stations can be calculated regarding each of the
uplink and the downlink. In this case, a value
regarding the uplink and a value regarding the downlink
may be calculated regarding each of the number of the
sixth mobile stations, the number of the seventh mobile
25 stations, and the number of the eighth mobile stations,
and the determination using the discriminants shown in
Fig. 3A or Fig. 3B may be carried out regarding each
of the values. In the case of Fig. 3A, there are two
discriminants regarding the number of the sixth mobile
30 stations, which results inatotal of ninediscriminants.
In the case of Fig. 3B, there are two additional

discriminants regarding the number of the sixth mobile

stations, the number of the seventh mobile stations,
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20 in addition to the number of the first mobile stations through the number of the sixth mobile stations, if
the mobile station 110 has a logical channel with respect to which the determination result based on Fig.
33 is no good (NG), it may be determined that the mobile 25 station 110 cannot start communications
anew with the base station apparatus 200 using Evolved UTRA and UTRAN in the cell 50. Alternatively, it
may be determined that the mobile station 110 cannot start communications anew with the base station
apparatus 200 using Evolved 30 UTRA and UTRAN in the cell 50, regardless of the mobile station 110
having or not havingaidgichPchannerPwitt? fespiét te Whichh thedeidrmirdtivhiresdlt baseddn Fig. 33 is

no good (NG). When the call progessing sectiem 210 determines:thatithe mabjle station 110 can
start communications anew Wth t}&e base statlorLaprarat%s 2%0 gsm% Evo &/ed UTR] ancHlJTRAN in the

o
cell 50, the call processing 5 section ]216 cafries out a process for aﬁovblrp% the mobile station 110 to start

communications ane#ith the base stationapparatus 200 UsiHg-EYERBY UTRA aRd 8 PRAN in the cell
50. Namely, thexall ptocessing sections2H0: providessthe anabilestation 1418 witte a-dOcantrok signal for

allowing the mobile sfgtior; 148 0 start gammunications, apd %aé@%%%%t $ejup Of Lommunications

between the mobile station 110 and the base station apparatus 200. On the other hand, when the call

processing section 210%fetertfingS tHat 418 Afobils Siition T105GHAhot SERtcommamcatihs anew with
the base station apparates 266 using £Volved ¢ARA and UTRAN mithe telt BOnthe lcall pradessing

section 210 does nobgarg}gq%ti;h@]pgggess for allgwing-theamobile statign1Q:to staet gommunications
anew with 20t base% |on apg)aratus 200 usm Ev Ived U RA anfd UTRAN | he ¢ II O In this case,

call processing section may prowcPe the moB sFa ion TT0With |nformat|on | catlng at the
communications witl® thethaesstatich ggparatus 200 ushig EV6Ives UT R aRrd 28 UFRAN G¢ the cell 50
cannot be carried ouﬁ,y'p%tead of earrying out theqproegsssthav allaws-thevvehilenstatior: 110 to start

communications anew, w%] e base, tatlgr&app%@gus 200 using Evplved UT%A agg UT%AN in the cell
50. In this case, the call that the mobile station 110 30 triés fo start results in a call 10ss. 'In addition,

when the call processing 86&tisiF 2 26 détérmtiesSthat vk radiofdomimunicativAs syLferh 1908 has plural
carriers and thabthe mhotilerstatibn 14 0wan start carhmunigations @new avith dfei base statiom apparatus

200 using Evolved UTRA,and UTRAN in thecell 50, a@?ﬁ@”'e&o%é% aboye-sefup of he.

communications between the mobile station 110 and the
or each terminal device type, or each radio bearer, or

each logical channel, or each priority class, and thus

such determination described above 1is carried out.

20 Regarding the number of the seventh mobile stations and

the number of the eighth mobile stations, the number

of the seventh mobile stations and the number of the

eighth mobile stations are calculated with respect to

each service type, or each contract type, or each

25 terminal type, or each radio bearer, or each logical

channel; the above ninth threshold value TH9 and the

tenth threshold value TH10 are defined with respect to

each service type, or each contract type, or each

terminal type, or each radio bearer, or each logical

30 channel; and such determination described above 1is
carried out.

When the determination described above is carried

out by calculating the number of the first mobile
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5 base station apparatus 200, the call processing section 210 may specify a carrier through which the
mobile station 110 carries out communications, in accordance with at least one of the number of the first
mobile stations, the number of the second mobile stations, the 10 number of the third mobile stations, the
number of the fourth mobile stations, the number of the fifth mobile stations, the number of the sixth
mobile stations, the number of the seventh mobile stations, the number of the eighth mobile stations, and
the above processing 15 load with respect to each carrier of the own base station apparatus. For
example, it is assume# aliatthé radicccomnidiicatiomssystemNHe0 has thecakiers, Hahtehd a carrier #1
and a carrier #2. Whgnthe €all peacessing2Q-seationi2l01deternines thatthe smabilersfation:110 can
start communications anew V}élﬁl}t(l)’]g asghsetatlsoinx%p%patr tus 2@91“&"_‘ '%\éoel\éedr HTR&%%% gﬂ' RAN in the
cell 50, the call processing section 21 may determine that the mobile station 110 can start
communications aneW'25 with the DaBe3tatidn dppardttis 200 usihg Vol U TRAGRPUTRAN in the
cell 50 through ene carrer thatbhas-a smallehhumbenef the fisttmokileistationssthan thex sed

on Fig. 3A is no good (NG), it may be determined that
the mobile station 110 cannot start communications anew
with the base station apparatus 200 using Evolved UTRA
and UTRAN in the cell 50. Alternatively, it may be
10 determined that the mobile station 110 cannot start
communications anew with the base station apparatus 200
using Evolved UTRA and UTRAN in the cell 50, regardless
of the mobile station 110 having or not having a logical
channel with respect to which the determination result
15 based on Fig. 3A is no good (NG).

Alternatively, when the above determination is
carried out with respect to each logical channel in
accordance with the number of the seventh mobile
stations or the number of the eighth mobile stations

20 in addition to the number of the first mobile stations
through the number of the sixth mobile stations, if the
mobile station 110 has a logical channel with respect
to which the determination result based on Fig. 3B is
no good (NG), it may be determined that the mobile

25 station 110 cannot start communications anew with the
base station apparatus 200 using Evolved UTRA and UTRAN
in the cell 50. Alternatively, it may be determined
that the mobile station 110 cannot start communications
anew with the base station apparatus 200 using Evolved

30 UTRA and UTRAN in the cell 50, regardless of the mobile
station 110 having or not having a logical channel with
respect to which the determination result based on Fig.

3B is no good (NG).
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other. For example, when the number of the first mobile stations of the carrier #1 is 50 and the number of
the 30 first mobile stations of the carrier #2 is 100, it may be determined that the mobile station 110
carries out communications through the carrier #1 with the base station 200 using Evolved UTRA and
UTRAN in the cell 50. Although the number of the first mobile stations of the carrier #1 and the
number of the first mobile stations of the carrier #2 are compared in the above 5 example, the same
determination may be made using the number of the second mobile stations, the number of the third
mobile stations, the number'Bf¢ie fotrthcmobil® statiens the nabiet efthelfiittimbbiia statiens, the

number of the sixth mphite stations, the aumber abthe1llseventh mobile stations,ithe huptber of the

eighth mobile stationghogq tqqeiygrig)ctelslg I%%dS \évitgtrae§p%cr§ tgpeggg agglrlriserij&hg own bg%eo %%ign apparatus.
Alternatively, a similar determination as above may be made usmg?sglural ones of the number of the first

mobile 15 stations tHfatigh the hukhbafBf the efghth mdbile statiors? By €8nttol i iRStEh 2%manner, the
number of mobike stations i thexcadrier #drandsthe carrier #2 car be made eguakb in additiorns which

carrier is used by the, mobile 20 station 110, when carrying out communicatigns; with the base, station
apparatus 200 using Evolved UTRA and UTRAN in the cell 50 may be determined with respect to each

service type, or each E6ntract fype: dF £88h IEhfnAl devicet)p8 Sedth radf B&4tel, ‘edeniBgical channel,

UTRAN in the cell 50. Namely, the call processing
section 210 provides the mobile station 110 with a
10 control signal for allowing the mobile station 110 to
start communications, and carries out setup of
communications between the mobile station 110 and the
base station apparatus 200. On the other hand, when
the call processing section 210 determines that the
15 mobile station 110 cannot start communications anew
with the base station apparatus 200 using Evolved UTRA
and UTRAN in the cell 50, the call processing section
210 does not carry out the process for allowing the
mobile station 110 to start communications anew with
20 the base station apparatus 200 using Evolved UTRA and
UTRAN in the cell 50. In this case, call processing
section 210 may provide the mobile station 110 with
information indicating that the communications with
the base station apparatus 200 using Evolved UTRA and
25 UTRAN in the cell 50 cannot be carried out, instead of
carrying out the process that allows the mobile station
110 to start communications anew with the base station
apparatus 200 using Evolved UTRA and UTRAN in the cell
50. In this case, the call that the mobile station 110

30 tries to start results in a call loss.
In addition, when the call processing section 210
determines that the radio communications system 1000

has plural carriers and that the mobile station 110 can
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25 or each priority class. In this case, the number of the first mobile stations through the number of the
eighth mobile stations are calculated with respect to each service type, or each contract type, or each
terminal device type, each radio bearer, each logical 30 channel, or each priority class, and the
determination described above is carried out. Although it is shown that the mobile station 110 starts
communications anew with the base station apparatus 200 using Evolved UTRA and UTRAN in the cell
50 in the above example, a carrier that the mobile station 110 camps on (remains in an area of or awaits
with) in idle state aftér‘comtmupitations aetdomysletetS ay e Specified whehthe hebilecstation 110

completes the commumications withothehase station apparatus:2@0 asingrEvolved thERA@nd UTRAN in

the cell 50, in accor ce Withéit least one of the n;émb %Of the grst mobile §tations %he number of the
n arr 3 o) e .above setu a3 the

second mobile 10 stations, teﬁe number o the third mobile stations, the nu.mberpof the fourth mobile
stations, the number-sTtH& fiftls Afobfle Statfohcthe fdtibBrErthe shith fricbilelstations! thé Aumber of the
seventh mobile statians; ¢hetumibet efithe eightls mobile statians] angrtbe above d 5 processing load with

respect to each carrigy gf the apwglggagg Slation apparatus. . 1, - FQLexamplesit is assymed that the radio

communications system 1000 has two carriers, namely, the carrier #1 and the carrier #2. When the call

20 processing sectioh 210 deteminestharthE mubilé SBTBR 116 tofipfeted Coffifianidatoms that have
been carried out withvthiehbase stationtappacsatas 200 esingrEvelved UTRA ahd 1USTRAN nithe cell, the call

processing section 20 deteymines E@Eﬁ?‘x@ﬂ@@bﬂ% station 119 ziﬂizrr?o@ﬁiglﬁ stale @bﬁ%rsth@chhe il
communications.camps on (remains in the area of) one carrier with a smaller number of the first mobile
stations than thlz0 other. For %xg}rsgg,ewﬁkelﬁ]ﬂ(yfe rrrll(ljj]rl@n Te? oakfha;;C first' r%’obtﬂke1 estéltlllo%%]eo]? tﬁéLf c%?rlr?er #1is 50
and the number of tHefitSEMmabile BOstaticrisiofthe camfer# 2 3eI0@, bt Ay be B&teririidd that the

mobile station 110 insthetdlestgtetafterthecemmagnications campsowt (remains indhe area of) the carrier

#1. More SpeCiﬁca‘"YYuWIQBQéheo?a%%gtagggenth mobile stations, the number of

the eighth mobile stations, and the above processing

15 load with respect to each carrier of the own base station
apparatus.

For example, 1t 1is assumed that the radio

communications system 1000 has two carriers, namely,

a carrier #1 and a carrier #2. When the call processing

20 section 210 determines that the mobile station 110 can

start communications anew with the base station

apparatus 200 using Evolved UTRA and UTRAN in the cell

50, the call processing section 210 may determine that

the mobile station 110 can start communications anew

25 with the base station apparatus 200 using Evolved UTRA

and UTRAN in the cell 50 through one carrier that has

a smaller number of the first mobile stations than the

other. For example, when the number of the first mobile

stations of the carrier #1 is 50 and the number of the

30 first mobile stations of the carrier #2 is 100, it may

be determined that the mobile station 110 carries out

communications through the carrier #1 with the base

station 200 using Evolved UTRA and UTRAN in the cell
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apparatus 200 completes communications with the mobile station 110, the base station apparatus 200
specifies a carrier on which the mobile station 110 camps by 5 providing the mobile station 110 with a
frequency and a cell ID on which the mobile station 110 should camp. The frequency and the cell ID on
which the mobile station 110 should camp may be included in a message for indicating the completion of
the communications, for 10 example. Although the number of the first mobile stations of the carrier #1
and the number of the first mobile stations of the carrier #2 are compared in the above example, a similar
determination may be‘made using the 15 number of the second mobile stations, the number of the third

mobile stations, the numberpofﬁme;to@nﬁthtmebﬂe@taéienefthenra;umbersef thedifthenebile statiens, the
number of the sixth mgb %statlo S, the nl#rpber gf tcht? seven mohi tﬁltlor}s Secn Ber af the eighth

mobile 20 stations, or the process Jfload with respect to eac ca?rferoo the own]base station apparatus

Alternatively, a simil&r-deteAifation 48 8b6ve ma§ be'madé BisimgphiraFnes ofthe miAHE? of the first
mobile stations throughatihe heimber of $heneighth mabile 25 stations antethesprecessing laadswith respect

to each carrier of the,QwR base station apparaius By eantrelling in,such amanper. the pymber of mobile

stations in the carrier #1 and the carrier #2 can be made equal. 30In addltlon which carrier the mobile
station 110 camps oh {rentaifg i thHe Sfcd off after 66}%{@%8%? thé c%ﬁﬁnﬁﬁﬁéﬁﬁ@n@ﬁ%ﬁ/lbee determined

with respect to each senjiceotype, bheaschicbrtractitypeeof édcth mobile stations, the

number of the sixth mobile stations, the number of the
10 seventh mobile stations, the number of the eighth mobile
stations, or the process load with respect to each
carrier of the own base station apparatus.
Alternatively, a similar determination as above may be
made using plural ones of the number of the first mobile
15 stations through the number of the eighth mobile
stations. By controlling in such a manner, the number
of mobile stations in the carrier #1 and the carrier
#2 can be made equal.
In addition, which carrier is used by the mobile
20 station 110 when carrying out communications with the
base station apparatus 200 using Evolved UTRA and UTRAN
in the cell 50 may be determined with respect to each
service type, or each contract type, or each terminal
device type, each radio bearer, each logical channel,
25 or each priority class. In this case, the number of
the first mobile stations through the number of the
eighth mobile stations are calculated with respect to
each service type, or each contract type, or each
terminal device type, each radio bearer, each logical
30 channel, or each priority class, and the determination
described above is carried out.
Although it is shown that the mobile station 110

starts communications anew with the base station
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terminal device type, each radio bearer, each logical channel, or each priority class. In this case, the
number of the first mobile stations through the number of the eighth mobile stations are calculated with 5
respect to each service type, or each contract type, or each terminal device type, each radio bearer, each
logical channel, or each priority class, and the determination described above is carried out. Operations
for determining the carrier to be 10 camped on when there are plural carriers are explained later with
reference to Fig. 10. The call processing section 210 may aggregate the number of the first mobile
stations, the numberegfRiag sécohd hdbile Seetidris? theesuMberofthe thirdAdobife 1B stations, the

number of the fourthguobile stations,ibe aumbenpfithe fifth mobile statiens, the Aumbenafthe sixth
mobile stations, the g%mger of t %seventh mobile stations, the number of the ig(pth mobil% stations, and
t?;l n camps on a r awal

) 1o (Femaills Ip an are . .
the processing load of the own base station apparatus, 20 which are received from the mobile station

number calculation s&tfién 2084l tRe Vadkband signglcmmunications are completed

5 may be specified when the mobile station 110 completes
the communications with the base station apparatus 200
using Evolved UTRA and UTRAN in the cell 50, in
accordance with at least one of the number of the first
mobile stations, the number of the second mobile

10 stations, the number of the third mobile stations, the
number of the fourth mobile stations, the number of the
fifth mobile stations, the number of the sixth mobile
stations, the number of the seventh mobile stations,
the number of the eighth mobile stations, and the above

15 processing load with respect to each carrier of the own
base station apparatus.

For example, 1t 1is assumed that the radio
communications system 1000 has two carriers, namely,
the carrier #1 and the carrier #2. When the call

20 processing section 210 determines that the mobile
station 110 completes communications that have been
carried out with the base station apparatus 200 using
Evolved UTRA and UTRAN in the cell, the call processing
section 210 determines that the mobile station 110 in

25 an idle state after the communications camps on (remains
in the area of) one carrier with a smaller number of
the first mobile stations than the other. For example,
when the number of the first mobile stations of the
carrier #1 is 50 and the number of the first mobile

30 stations of the carrier #2 is 100, it may be determined
that the mobile station 110 in the idle state after the
communications camps on (remains in the area of) the

carrier #1.
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processing section 208, and report the result to a traffic aggregation server 402 in the core network 400
via the transmission path interface 212. At this time, 25 a spontaneous value may be reported or a value
averaged over a predetermined averaging period may be reported as the number of the first mobile
stations, the number of the second mobile stations, the number of the third mobile stations, the number of
the fourth mobile 30 stations, the number of the fifth mobile stations, the number of the sixth mobile
stations, the number of the seventh mobile stations, the number of the eighth mobile stations, and the
processing load with respect!f€achsearfief 6fcthé own base Statioh apparafse Forséxample, when a
value averaged overspree-minutes isoreported. a value abtainedby: avesagingthenrumber okthe first

mobile stations, the gl%rgtt)elro%ftp?os,ecgﬂg rg%bs”ee station apparatus 200 specifies
a carrier on which the mobile station 110 camps by
5 providing the mobile station 110 with a frequency and
a cell ID on which the mobile station 110 should camp.
The frequency and the cell ID on which the mobile station
110 should camp may be included in a message for
indicating the completion of the communications, for
10 example.

Although the number of the first mobile stations
of the carrier #1 and the number of the first mobile
stations of the carrier #2 are compared in the above
example, a similar determination may be made using the

15 number of the second mobile stations, the number of the
third mobile stations, the number of the fourth mobile
stations, the number of the fifth mobile stations, the
number of the sixth mobile stations, the number of the
seventh mobile stations, the number of the eighth mobile

20 stations, or the process load with respect to each
carrier of the own base station apparatus.
Alternatively, a similar determination as above may be
made using plural ones of the number of the first mobile
stations through the number of the eighth mobile

25 stations and the processing load with respect to each
carrier of the own base station apparatus. By
controlling in such a manner, the number of mobile
stations in the carrier #1 and the carrier #2 can be
made equal.

30 In addition, which carrier the mobile station 110
camps on (remains in the area of) after completion of
the communications may be determined with respect to

each service type, or each contract type, or each
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5 stations, the number of the third mobile stations, the number of the fourth mobile stations, the number of
the fifth mobile stations, the number of the sixth mobile stations, the number of the seventh mobile
stations, the number of the eighth mobile stations, and the 10 processing load with respect to each carrier
of the own basestationapparatusoverthreeminutes, respectively,and is reported to the traffic aggregation
server 402. The traffic aggregation server 402 can be accessed 15 by a remote monitor terminal 404, and
a network operator can monitor the degree of congestion in the cell 50 by monitoring the number of the
first mobile stations, He& Admber 8fthe secbrt Mmolsikcdtaticist thé aamber of thelthirdmelsile stations,
the number of the fourth fabile 20.stations, the nupibey ot thedifth mohilecstationss the, numpker of the

sixth mobile stat_lonsh'%hebréuﬁmg%r I(Z)Ltehefsle]_ﬁvetntknl1 %%bi'fs stations ;tlhse QH@QSB gf El'heeelIglrJ}Itnl"bren]gblle stations,
and the processing load wit respect to each carrier of the own base station apparatus. For example, 25

when it is determine@ frorhtRe MbARSHNGTESUILST tHie-Adgres df congestivhH tiie-&éll tiat'the degree of
congestion in the celt 56 is=permanently higheanthatthelargesbdegree lof congestion in the=gell in one day

exceeds the cell capaeity, fadiliy.gnhiancement such 30 s andincrease of the, pumber of.carriers in the

cell, an increase of the number of cells, or enlargement of a carrier bandwidth of the cell can be made. In

addition, the call prot€&shig Sectidi 216 hay téceRRHe tFanshfiddisn rateinthe PBEP fayer, the RLC
layer, or the MAC layertregardingtthe wptisk orthecddwattink of the melileistdtion:t00n from the mobile

number calculation portion 2084, aggregate the-5 iarsmigsion fate inthe PDGR layer; theRLC layer, or
the MAC layer {8gargiarl11g the u(g)link oerr'gh% glownlink of tiie mg?ilgastation 100n, and rez{)or.t the result to the

traffic aggregation sérver. 5(92 |Inntﬁqehcore network ﬁﬁopwél the transmission i%Feerfaec%p 12 %\??his time, a
10 spontaneous valueh@y b réportet, oF avatuetaveraged ever a predetermined averaging period may
be reported as the transmissina ratelin hedReR layer the REC layererthegMAEayer regarding the

uplink or the downlink of fhe mabilg station. 100p Fanexarpple; When aYalUg ,nper of the
second mobile stations, the number of the third mobile

15 stations, the number of the fourth mobile stations, the
number of the fifth mobile stations, the number of the
sixth mobile stations, the number of the seventh mobile
stations, the number of the eighth mobile stations, and

the processing load of the own base station apparatus,

20 which are received from the mobile station number
calculation section 2084 1in the baseband signal
processing section 208, and report the result to a
traffic aggregation server 402 in the core network 400

via the transmission path interface 212. At this time,

25 a spontaneous value may be reported or a value averaged
over a predetermined averaging period may be reported

as the number of the first mobile stations, the number

of the second mobile stations, the number of the third
mobile stations, the number of the fourth mobile

30 stations, the number of the fifth mobile stations, the
number of the sixth mobile stations, the number of the
seventh mobile stations, the number of the eighth mobile

stations, and the processing load with respect to each
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15 averaged over three minutes is reported, a value obtained by averaging the transmission rate in the
PDCP layer, the RLC layer, or the MAC layer regarding the uplink or the downlink of the mobile station
100n over three minutes, respectively, is reported to the traffic 20 aggregation server 402. Alternatively,
an averaged transmission rate in the PDCP layer, the RLC layer, or the MAC layer regarding the uplink or
the downlink regarding all the mobile stations in the cell may be reported, or a total value of the
transmission rates 25 in the PDCP layer, the RLC layer, or the MAC layer regarding the uplink or
downlink regarding atlethe heobitef statoriin thescelb56. By regorang tHeiaverafed vaaanorithe total value
regarding all the mohile-stations, ikecoraes: pessible de monitos 3Qicomvunicatier guality @r a degree of
congestion in the enE,;rchellll.Je Obltnaaddéticg)rh 3t/hea \(f:gllr gg)fgssi?g esegg%r})%]lp g};}é%eeceglleras Quffered time
of downlink packet data from the mobile station number calculation section 20 4, aggregate a buffered
amount or the bufferé@ %imeSof tHerdovilink packet dutd'Bethe fbbile stativf 200, ahdtépsrt the result
to the traffic aggsegation senes A02"% im thekecoreatetwioek 400 via thectrarsmissiondnterface212. At this

time, a spontaneous valye-may:be xepered.ar & yalue averaged,guer a predetgimined-ayeraging period

may be reported as the buffered amount or the buffered time of the downlink packet data of the mobile 10

station 100n. For exarmple™ wheR'd valtié avériyd dvar thre fihutds i51epontéd avaiie distained by
averaging the buffered amounter the<dufferéd-time of the dewrknktpackebddta of the mobie station 100n

over three minutes, respectivelycis reported o the traffic 15-a00regation sewgr 402, Alternatively, an

averaged value1 Sf therbouffggesd. %moygg qr thetgufrfgrsedetgme tog tgg %)Wna"mr( ngkg%dgﬁaere%anrding all the
mobile stations in thé celfmay]begreporte(f JBy reporﬁ)ng the averagedcvaﬁue regarding all the mobile

stations, it 20 becomez R ssibie-totrheRitor copmAtkiEstfon quality Or atdegeée of 86rigesESN in the entire
cell. The traffic aggsegationserver 402 €an be accessed by aremete memnitor termirral #4904, and a
network operator can %olnét%tchleocrgnyggr\lfiggtiomzq.uality or the degree 25 of congestion in the cell by
monitoring the transmission rate in the PDCP layer, the RLC layer, or the MAC layer regarding the uplink
or the downlink stored in the #&fficcaddréGation S8ARF 402 F5h Yié réfotedionftct tmmnal4o4. For
example, whenti is detexmined from 30ithe moritoringarésultof the degree efccongestion trothe cell that

the degree of congestign inthe cgll 30.s permanently:high ordbatthe highestdegree of gopgestion in the

cell in one day exceeds a cell capacity, , , ,
monitoring the number of the first mobile stations, the

number of the second mobile stations, the number of the
third mobile stations, the number of the fourth mobile

20 stations, the number of the fifth mobile stations, the
number of the sixth mobile stations, the number of the
seventh mobile stations, the number of the eighth mobile
stations, and the processing load with respect to each
carrier of the own base station apparatus. For example,

25 when it is determined from the monitoring result of the
degree of congestion in the cell that the degree of
congestion in the cell 50 is permanently high or that
the largest degree of congestion in the cell in one day
exceeds the cell capacity, facility enhancement such

30 as an increase of the number of carriers in the cell,
an increase of the number of cells, or enlargement of
a carrier bandwidth of the cell can be made.

In addition, the call processing section 210 may
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facility enhancement such as an increase of the number of carriers in the cell, an increase of the number
of cells, or enlargement of a carrier bandwidth of the cell can be made. 5Next, a configuration of the
baseband signal processing section 208 is explained with reference to Fig. 4. The baseband signal
processing section 208 includes a layer 1 processing section 2081, a Medium 10 Access Control (MAC)
processing section 2082, an RLC processing section 2083, and the mobile station number calculation
section 2084. The layer 1 processing section 2081, the MAC processing section 2082, the RLC
processing section 15cZ088Y and fite nobile Btation punibet ealcllatiba seBtidh 2084 i the baseband
signal processing segtion 298canddhe call pracessing section 24Q are cannegted with eneranother. The
layer 1_proc_essmg s%ctlv%llzorﬁél cagries qut 20 IFFT processing apgochaggelmcoghneq %1{ g’gf%e g%ta _
transmitted in downlink, and FFT processing and c%anne decoding of the data transmitted in uplink and
the like.  The MATIBfORESsING SECDA0B2 cafrfdstoLit the dOwrlink & VX FétransRiission control,
transmission 259rocessingrof sfot examptes the HybsiccAdMaticeRepeate RLC layer, or

reQuest(HARQ),scheduling,ransmissiop fgrmat selection, and the like-In-addition, {he MAG ¢ processing
section 2082carriesout reception ,
the mobile station 100n, and report the result to the

traffic aggregation server 402 in the core network 400

via the transmission interface 212. At this time, a

10 spontaneous value may be reported, or a value averaged

over a predetermined averaging period may be reported

as the transmissionrate in the PDCP layer, the RLC layer,

or the MAC layer regarding the uplink or the downlink

of the mobile station 100n. For example, when a value

15 averaged over three minutes 1s reported, a value

obtained by averaging the transmission rate in the PDCP

layer, the RLC layer, or the MAC layer regarding the

uplink or the downlink of the mobile station 100n over

three minutes, respectively, is reported to the traffic

20 aggregation server 402. Alternatively, an averaged

transmission rate in the PDCP layer, the RLC layer, or

the MAC layer regarding the uplink or the downlink

regarding all the mobile stations in the cell may be

reported, or a total value of the transmission rates

25 in the PDCP layer, the RLC layer, or the MAC layer

regarding the uplink or downlink regarding all the

mobile stations in the cell 50. By reporting the

averaged value or the total value regarding all the

mobile stations, it becomes possible to monitor

30 communication quality or a degree of congestion in the
entire cell.

In addition, the call processing section 210 may

receive a buffered time of downlink packet data from
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processingandthelikeoftheuplinkMACretransmission 30control. Moreover, the MAC processing
section 2082 obtains information that indicates an uplink transmission buffer status in the mobile station
100n and is reported from the mobile station 100n, and reports the uplink transmission buffer state in the
mobile station 100n to the mobile station calculation section 2084. Here, the information that indicates an
uplink transmission 5 buffer state in the mobile station 100n and is reported from the mobile station 100n
is called, for example, a Buffer Status Report, and includes as an information element an absolute value
of a buffered data arhdantmive fheldplink trahsmissionIsuffef il the Mabilerstationticc 2001 &f a relative

value with respect to-a presigterminegwatue: & agdition: the upliak iranseission buffes status in the

mobile station 1QOn, %Q@%Qis r pggecqjergm dthgaM,g\g pcrg%essj)r}giﬁeectiog 2082 to mﬁ]rrp,obg% atation _
number calculation section 20 4,15 means the absolute value of the buffered data amount in the uplink

transmission buffer ih ¥R MobilkSstaticH 100hS or tre reRtiVe Gaf oWty fdspebt #6¢ & prédétefmined value.
In addition, the Buffer:Status Repertrmayinckide020-absotute vatuesof thes hufferedwdata amount for two

or more prioritized gropps, oh2 relative value withyespect 1o g predetermined.valug Aligrogtively, the

Buffer Status Report may include an absolute value of the buffered data amount for one or more
prioritized 25 groups° dr & reVative VaftiewifPrespect ¥ a prédefetmifed Valee! of 4fi abgditte value of the
buffered data amoum¢egardingzall the data, ©r aerélative Vakiebwittf respecttoapredetermirred value.

Moreover, the BufferStatus-Repertisregorted, fos:30 example frarm thermobie station $10nto the base
;gg';” apparatys 200 as, controf jpformation in.the MAC layer. In addition, the MAG, processing section
three minutes is reported, a value obtained by averaging
the buffered amount or the buffered time of the downlink
packet data of the mobile station 100n over three
minutes, respectively, 1s reported to the traffic
15 aggregation server 402. Alternatively, an averaged
value of the buffered amount or the buffered time of
the downlink packet data regarding all the mobile
stations in the cell may be reported. By reporting the
averaged value regarding all the mobile stations, it
20 becomes possible to monitor communication gquality or
a degree of congestion in the entire cell.

The traffic aggregation server 402 can be accessed
by a remote monitor terminal 404, and a network operator
can monitor the communications quality or the degree

25 of congestioninthe cell bymonitoring the transmission
rate in the PDCP layer, the RLC layer, or the MAC layer
regarding the uplink or the downlink stored in the
traffic aggregation server 402 from the remote monitor
terminal 404. For example, when it is determined from

30 the monitoring result of the degree of congestion in
the cell that the degree of congestion in the cell 50
is permanently high or that the highest degree of

congestion in the cell in one day exceeds a cell capacity,
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measures the transmission rate of the MAC layer in uplink and downlink regarding the mobile station
100n, and provides the mobile station number calculation section 2084 with the transmission rate of the
MAC layer 5 in uplink and downlink regarding the mobile station 100n. The transmission rate of the
MAC layer in uplink and downlink regarding the mobile station 100n may be a spontaneous value at the
measurement timing, or a 10 value averaged over a predetermined averaging period before the
measurement timing. In addition, an averaging method may be a simple arithmetic averaging, or an
averaging using a fofgetting. coefficieat: Moreovers td trafsatission ¥ate of thé MAE Ryabiarls uplink and
downlink regarding tbe naehileistation L0@m maydera spantaneeus value samipled @h peedetermined
sampling periods, or an, vseragede\r/lailue of the scargglead spontanequs \@Vlvule&}MO@ Jgggcgiec?qy, an

argeime rrier, n
averaged value or a fotal 20 value over pred%termlnea tlmelperloé, for examp?e, 100 ms may be

calculated, and a valt@"aftef filféritiy-the above averaged value or the total value using the following
expression mayde measuret:as the dransmission rateiof thedVAC taye 25Expressien:gnal

F,=(1-a)*Fn_i+a*M, Ep- an.updated value after filfgring Fn. 15 an gldvalue after filtering a. filtering
coefficient Mn: the averaged value or the total value over a 30 predetermined time period, for example,
100 ms A value of "aE'Jrﬁay e set to, for example, 1/2(k/2)

The Dbaseband signal processing section 208
includes a layer 1 processing section 2081, a Medium
10 Access Control (MAC) processing section 2082, an RLC
processing section 2083, and the mobile station number
calculation section 2084.
The layer 1 processing section 2081, the MAC
processing section 2082, the RLC processing section
15 2083, and the mobile station number calculation section
2084 in the baseband signal processing section 208, and
the call processing section 210 are connected with one
another.
The layer 1 processing section 2081 carries out
20 IFFT processing and channel coding of the data
transmitted in downlink, and FFT processing and channel
decoding of the data transmitted in uplink and the like.
The MAC processing section 2082 carries out the
downlink data MAC retransmission control, transmission
25 processing of, for example, the Hybrid Automatic Repeat
reQuest (HARQ) , scheduling, transmission format
selection, and the 1like. In addition, the MAC
processing section 2082 carries out reception
processing and the 1ike of the uplink MAC retransmission
30 control.
Moreover, the MAC processing section 2082 obtains
information that indicates an wuplink transmission

buffer status in the mobile station 100n and is reported
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(k =0, 1, 2,In addition, the above predetermined time period may be a value other than 100 ms, for
example, 200 ms, or 80 ms, and set to be various other values. Generally, plural logical channels are
used in communications between the mobile station 100n and the base station apparatus 200. In addition,
a priority 5 class is defined for the plural logical channels. Fig. 8 illustrates an example of a relationship
between the logical channels and the priority class. In the figure, M logical channels and L priority classes
are set in downlink. The same setting is possible in uplink. 10 Here, the MAC processing section 2082
may measure a tran$miggiohraterefthé fogica channeld8 be used in epmAithicdtions ivithithe mobile
station 100n in the MAG layer,£0f eovalue ebtained:hy averagingordotaling insthedagiealohananel having
the same priority cla§% J,LEhthe tr%nspisgion rate of thfé% ic%licgannel gio.be u?%% LP corgpg]rugications with

. : T . . /
the mobile station 100n in the MAC Igyer.aT e transmission rate of the 8&&1 channel, or the value

obtained by averagirig'6r totalgthé traRshiission Faté of el oyical thanreli8 providett2® to the mobile
station number alcuationesectiont2084 The abowe value istmeasuredinabosh iuplinkandtdowvnlink.

In addition, the MACqrogessing segtipn L082nanggesgihether themabile stgtion, 100n,isn the DRX

state, and provides the maobile station number 25 calculation section 2084 with the information on whether

the mobile station 1001% 181 Te DR Btats P © Moretver, e MAE Hrotedding 5erlidi 2082 receives
from the RLC processirgnsettion 2088 an incening time 6f théoddwelinkdpacket datevserit fiom the 30

upper layer station tq the base;statien-apparatus200. The MAC progessing-sectian 2082 measures the
buffered time o{&he q%vgglink p&cketadatar éelgaa{qigg thevg1 Qge Stv?.:tLiglill 109n. Here, the buffered time of

. espect” "to a
the downlink P
predetermined value. In addition, the uplink

transmission buffer status in the mobile station 100n,
which is reported from the MAC processing section 2082
to the mobile station number calculation section 2084,
15 means the absolute value of the buffered data amount
in the uplink transmission buffer in the mobile station
100n, or the relative wvalue with respect to a
predetermined value.
In addition, the Buffer Status Report may include
20 absolute values of the buffered data amount for two or
more prioritized groups, or a relative value with
respect to a predetermined value. Alternatively, the
Buffer Status Report may include an absolute value of
the buffered data amount for one or more prioritized
25 groups, or a relative value with respect to a
predetermined value, or an absolute value of the
buffered data amount regarding all the data, or a
relative value with respect to a predetermined value.
Moreover, the Buffer Status Report is reported, for
30 example, from the mobile station 110n to the base
station apparatus 200 as control information in the MAC
layer.

In addition, the MAC processing section 2082
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packet data means, for example, a buffered time of data in the base station apparatus 200, andmore
specifically, a time from the incoming time of the downlink packet data until when the base station
apparatus 200 transmits 5 the downlink packet data to the mobile station 100n using the downlink shared
channel. Alternatively, the buffered time of the downlink packet data may be defined as a time from the
incoming time of the downlink packet data until when the base station apparatus 200 transmits 10 the
downlink packet data to the mobile station 100n using the downlink shared channel and further ACK as
acknowledgement inferafation is reteivéd,dn ordet 36 privasareca tirhie thtl thE\ factlis confiriied that the

mobile station 100n properly reeeives the packetdata.dbnthe meknewledgement infarmatien may be for
the MAC layer, or the RA_C Ia%er Altern%anelymt cknowle\ggement m?rmatlon may bg far the PDCP

1
layer. The MAC processm section 208 may ca cu ate a value obtained b y a\?graﬁllﬁg the buffered time

regarding each packet 26 data 28 tHeHowhlinkepacket Hate Buffetedftirie® THeMAR pro’Esding section
2082 provides tlse mobile:station numbericatculation sectien 2084 withd¢hendownknkspackebdata buffered
time regarding the mppjle station 100n. 25In addition, the MAC processing section 2082 measures the
buffered time of the uplink packet data of the mobile station 100n. Here, the buffered time of the uplink

packet data of the mobile stafiéh 1667 f€'d BafferRd i€ of dakdin 8 MmoBikSStatiGn 10OH %0 The MAC
processing section 2082 ray definethectudfeded timehaf the ldates fortexanple L &9 a timey from when the

MAC processing secfion 2082 seceives the Buffer StatusRgpart froaytbg imabilg sstationk00x until when
the MAC 10 value averaged over a predetermined averaging period
before the measurement timing. In addition, an
averaging method may be a simple arithmetic averaging,
or an averaging using a forgetting coefficient.
Moreover, the transmission rate of the MAC layer in
15 uplink and downlink regarding the mobile station 100n
may be a spontaneous value sampled at predetermined
sampling periods, or an averaged value of the sampled
spontaneous values.
More specifically, an averaged value or a total
20 value over a predetermined time period, for example,
100 ms may be calculated, and a value after filtering
the above averaged value or the total value using the
following expression may be measured as the
transmission rate of the MAC layer.
25 Expression: Fuy=(l-a)*Fy.1+a*M,
Fo: an updated value after filtering
Fnoo1: an old value after filtering
a: filtering coefficient
M,: the averaged value or the total value over a
30 predetermined time period, for example, 100 ms
A value of "a" may be set to, for example, 1/2 %/
(k =0, 1, 2, ..). In addition, the above predetermined

time period may be a value other than 100 ms, for example,
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processingsection2082actuallydirectsthe transmission of the uplink shared channel through the UL
Scheduling Grant to the mobile station 100n, because it is difficult to accurately ascertain the buffer state
5 in the mobile station 100n. Alternatively, the buffered time of the uplink packet data may be defined as a
time from when the Buffer Status Report is received from the mobile station 100n until the transmission of
the uplink shared channel is directed to the mobile 10 station 100n through the UL Scheduling Grant and
the uplink shared channel is properly received, in order to measure a time until the fact is assured that the
base station apparaté8 2005propérly feceivesithé patket datas The MAC prodessing’section 2082 may
calculate 15 a value obtainedday=averaging theubuffered timeaeganding-each data packet asthe buffered
time of the uplink packet data. The MAC rocessingtsgction 2082 pr \a{ig‘f%}lh?h%onb"e séa,ygrel number

; ) T Bitele ) .
calculation section 2084 with the Eﬁﬁgrse {ime of the uplink péc et data. 20 The RL%nprocessmg section

2083 carries out RLE faier fransmissichstdEedsiny regarding the dewhtirpackePdata’stich as
segmentation/cancatehatien; trahsmission fpracessing 1of the RLLC tetransmission tentrofanrd the like, and

RLC layer reception progessing 25 regarding, the uplink dafa, suchas segmentationjeqneatgnation, the

RLC retransmission control, and the like. The RLC processing section 2083 measures the
transmission rate of tHFREE ta§Erin Howhlkahd 3¢ aglink rédardifg fhe nidhife"$tativf '168n, and
provides the mobile Btation hamber talcukation sectidn 2084owith thecttars rission ¢ate<of the RLC layer in

downlink and uplink gegarding the mabile stationsl00p: ng 1 The rapsmissionsatg.afithe RLC layer in
uplink and dowpéink regardi@l%trhee mcokllt)ileps&%tion 100n may be a sg:)ontalaeo%uzs value at the measurement

. 'ﬁﬁfceSSl section may measure
timing, or a value averaged over d predetermine averaglna perio
a transmission rate of the logical channel to be used

in communications with the mobile station 100n in the

MAC layer, or a value obtained by averaging or totaling

in the logical channel having the same priority class

15 the transmission rate of the logical channel to be used
in communications with the mobile station 100n in the

MAC layer. The transmission rate of the 1logical
channel, or the value obtained by averaging or totaling

the transmission rate of the logical channel is provided

20 to the mobile station number calculation section 2084.
The above value is measured in both uplink and downlink.

In addition, the MAC processing section 2082

manages whether the mobile station 100n is in the DRX
state, and provides the mobile station number

25 calculation section 2084 with the information on
whether the mobile station 100n is in the DRX state.
Moreover, the MAC ©processing section 2082

receives from the RLC processing section 2083 an
incoming time of the downlink packet data sent from the

30 upper layer station to the base station apparatus 200.
The MAC processing section 2082 measures the buffered
time of the downlink packet data regarding the mobile
station 100n. Here, the buffered time of the downlink
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5 before the measurement timing. In addition, an averaging method may be a simple arithmetic
averaging, or an averaging using a forgetting coefficient. Moreover, the transmission rate of the MAC
layer in uplink and downlink regarding the mobile station 100n 10 may be a spontaneous value sampled
at predetermined sampling periods, or an averaged value of the sampled spontaneous values. More
specifically, the average value or the total value may be measured over a predetermined time period, 15
for example, 100 ms, and a value (F,) after filtering using the following expression may be measured as
the RLC layer transriiasiba fate Expression R, &= (BapFallsra* MPRA:fat gpdated s alfecbdte? filtering

20Fn_1: a value after pldfifesingasfiltering-cegfficient: us M thenaverage value of thestotal value over a
predetermined time Beqi:()ld ;orferxgnrppcl 100 ms A valu% of "a"O%ayé %e setto Eolrnejg(am I%GJ{Z(kIZ) 25 (k
[ 2

=0, 1, 2, In addition, the above predeteremiﬁg (tji%lenpgerloﬁmnﬁay ms, 8% ms, o other various values

rather than 100 ms. Thé REE prdcESSiRg-Eetiith® 2083 hidy meddure te avéfayé valtént fife total value
obtained by avesagingh30 aptotdlingkhe trarsmissionaates in the Rlo® layer station 100n

using the downlink shared channel. Alternatively, the
buffered time of the downlink packet data may be defined
as a time from the incoming time of the downlink packet
data until when the base station apparatus 200 transmits

10 the downlink packet data to the mobile station 100n
using the downlink shared channel and further ACK as
acknowledgement information is received, in order to
measure a time until the fact is confirmed that the
mobile station 100n properly receives the packet data.

15 The acknowledgement information may be for the MAC layer,
or the RLC layer. Alternatively, the acknowledgement
information may be for the PDCP layer. The MAC
processing section 2082 may calculate a value obtained
by averaging the buffered time regarding each packet

20 data as the downlink packet data buffered time. The
MAC processing section 2082 provides the mobile station
number calculation section 2084 with the downlink
packet data buffered time regarding the mobile station
100n.

25 In addition, the MAC processing section 2082
measures the buffered time of the uplink packet data
of the mobile station 100n. Here, the buffered time
of the uplink packet data of the mobile station 100n
is a buffered time of data in the mobile station 100n.

30 The MAC processing section 2082 may define the buffered
time of the data, for example, as a time from when the
MAC processing section 2082 receives the Buffer Status

Report from the mobile station 100n until when the MAC
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the logical channel to be used to carry out communication with the mobile station 100n within the logical
channels having the same priority class, instead of measuring the transmission rate in the RLC layer of
the mobile station 100n. In addition, the transmission rate of the logical channel, or the averaged value or
the total value obtained by averaging 5 or totaling the logical channel transmission rates within the logical
channels having the same priority class is provided to the mobile station number calculation section 2084.
This value is measured at both uplink and downlink. 10Moreover, the RLC processing section 2083
provides a transmissiarPBGffet istate inthe dormlink RLEC layer Fegarting thedmbbite- Statioh"E00n to the

mobile station numbert-galewlation section 2084. uiheitransmissien huffen state imthedpwnlink RLC layer
15 regarding the mogi]IJe §(t:e};[ieocri1 100n isGIhe buflﬁ‘e(gegﬁimg1 Srthe bgggrtelclo%n@blatn of %hecpackgt data in the

1 T , )
RLC layer. When the RLC 1erolcr(z:%slnrgaélectlon 083 prO\ﬁ es the fransmissiori buffer state in the

downlink RLC layer 26 regatdingthé rfobife 3tatibhaiodhY thé R 1C-protdsamg $éétion 2083 thay provide
the transmissiorbbuffer statedn the R C:layer with sespect o each bogicat ehannet toybe used for

communications with thedpohile station 10Qn, @5%(1@9\}29&9 the RLCyprogessing section 2083 monitors

the incoming time of the downlink packet data regarding the mobile station 100n, the data being sent to
the base station apparatud 26 flont the Uppel Stafiott Bnd provides Refndominy tifeSof'eath data
packet to 30 the MACprocéssingsection 2082.ion 100n until the transmission of

the uplink shared channel is directed to the mobile

10 station 100n through the UL Scheduling Grant and the

uplink shared channel is properly received, in order

to measure a time until the fact is assured that the

base station apparatus 200 properly receives the packet

data. The MAC processing section 2082 may calculate

15 a value obtained by averaging the buffered time

regarding each data packet as the buffered time of the

uplink packet data. The MAC processing section 2082

provides the mobile station number calculation section

2084 with the buffered time of the uplink packet data.

20 The RLC processing section 2083 carries out RLC

layer transmission processing regarding the downlink

packet data such as segmentation/concatenation,

transmission processing of the RLC retransmission

control and the 1ike, and RLC layer reception processing

25 regarding the uplink data such as

segmentation/concatenation, the RLC retransmission
control, and the like.

The RLC processing section 2083 measures the

transmission rate of the RLC layer in downlink and

30 uplink regarding the mobile station 100n, and provides

the mobile station number calculation section 2084 with

the transmission rate of the RLC layer in downlink and

uplink regarding the mobile station 100n.
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In addition, the RLC processing section 2083 may have a function to discard the downlink packet data
that have buffered for more than a predetermined allowable delay time in the RLC layer transmission
buffer. In this case, the RLC processing 2083 may discard the downlink packet data that have buffered for
more than a predetermined allowable delay time in the RLC layer 5 transmission buffer, and provide the
mobile station number calculation section 2084with information on the destination mobile station of the
discarded packet data. While the RLC processing section 2083 carries out 10 the RLC layer processing in
the above example, the RLG brodessingseetid® 2083 hray éairj ouk tHe PBICP laier prdcesing in
addition to or instead: efitheRIG layer psecessingqgn this gase; the RLC-prosessing sestjom 2083 may 15

measure the transmission ratte of the PDCP, layer %nd rovide the mobile gta%ion number calculation
spontaneous Val a thhe measuremen .clmin

section 2084 with the trahsmission rate, in addition to the RLC layer transmission raté ré)gr.aréllng the
mobile station 100n SFregardifG #rfidgical Efarhel T-BE biséd ot 20 contrhaficatiorid Wity the mobile
station 100n. 5 Altesrfaiively, the: R processirg sectidm2083 may priovide dhie mobjle station number

calculation section 2084 with the, transmissign buyffer_state of;the_downlink PDCP Jayer ip addition to the

transmission 25 buffer state of the downlink RLC layer regarding to the mobile station 100n or the logical
channel to be used fOF cofinuid&tiond With the*hbBile StatonOdhE * 29 AlRATTEG R RLC
processing section 2088 ewasediscard ¢he- dewnlinkspaicket data ¢hat havé pufféred 30yfer more than a

predetermined allowable;delay iithedransmission butfer; of fheRDGBdayer, nsteadef disearding the
downlink packgf data that have buffered for more than a predetermined allowable delay in the
sampling periods, or an averaged value of the sampled
spontaneous values.
More specifically, the average value or the total
value may be measured over a predetermined time period,
15 for example, 100 ms, and a value (F,) after filtering
using the following expression may be measured as the
RLC layer transmission rate.
Expression F, = (l-a)*F,—-1+a*M;,
F,: an updated value after filtering
20 Fnoo1: a value after old filtering
a: filtering coefficient
M,: the average value or the total value over a
predetermined time period, for example, 100 ms
A value of "a" may be set to, for example, 1/2k/2)
25 (k =0, 1, 2, ..). In addition, the above predetermined
time period may be 200 ms, 80 ms, or other various values
rather than 100 ms.
The RLC processing section 2083 may measure the
average value or the total value obtained by averaging
30 or totaling the transmission rates in the RLC layer of
the logical channel to be wused to carry out
communication with the mobile station 100n within the

logical <channels having the same priority class,

49



transmission buffer of the RLC layer. In this case, the RLCprocessingsection 2083 may discard the
downlink packet data that have buffered for more than a predetermined allowable delay in the
transmission 5 buffer of the PDCP layer, and provide the mobile station number calculation section
2084with information on the destination mobile station of the discarded packet data. The RLC processing
section 2083 may monitor a 10 sequence number of the uplink PDCP layer, and provide the mobile
station number calculation section 2084 with sequence number non-continuity when the sequence
number non-continuity' takes place. The Thabikedstatien humber éaledlation 3eetiom 1520834 Eceives the
uplink transmission huffes state inthe mohile station100anthedransmission eate of the, MAEdayer in
uplink and downlink Eelgaardigg the mobilreasg%tiog];o %gndltge.infOEmati non er]ethoel[ thghrréobile station

100n is in the DRX state from the MAC processing 2 sectlongzlo%az; and the transmission rate of the

PDCP layer or the trafsmission rate Bt R 1&yerdn uplink artPdowrilin® feYardingtAe Afbbile station
100n; and the transmissiam buffersiate o¢ theRDCR layenh entheIRLG layemihsdownlink eegasding the

mobile station 100n from;25.the,RLG pracessing,section 2083.Jaadditin, themgabilestatipnnymber
calculation section 2084 receives the buffered time of the uplink and downlink packet data regarding the

mobile station 100n fréMThe MAC Froddsiig'sedtion 2662, FPMbrcove?, 1RE hidbile StARSH number
calculation section 2084 receiesdrom ¢ REC proéessing Bectiona lue is measured at

both uplink and downlink.

10 Moreover, the RLC ©processing section 2083
provides a transmission buffer state in the downlink
RLC layer regarding the mobile station 100n to the
mobile station number calculation section 2084. The
transmission buffer state in the downlink RLC layer

15 regarding the mobile station 100n is the buffered time
or the buffered amount of the packet data in the RLC
layer.

When the RLC processing section 2083 provides the
transmission buffer state in the downlink RLC layer

20 regarding the mobile station 100n, the RLC processing
section 2083 may provide the transmission buffer state
in the RLC layer with respect to each logical channel
to be used for communications with the mobile station
100n.

25 Moreover, the RLC ©processing section 2083
monitors the incoming time of the downlink packet data
regarding the mobile station 100n, the data being sent
to the base station apparatus 200 from the upper station,
and provides the incoming time of each data packet to

30 the MAC processing section 2082.

In addition, the RLC processing section 2083 may
have a function to discard the downlink packet data that

have buffered for more than a predetermined allowable
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2083 the information on the destination mobile station of the packet data discarded in the transmission
buffer of the RLC layer or the PDCP layer. The mobile station number calculation section 2084
calculates the number of the first mobile stations, the number of the second mobile stations, the number 5
of the third mobile stations, the number of the fourth mobile stations, the number of the fifth mobile
stations, and the number of the sixth mobile stations in accordance with the uplink transmission buffer
state in the mobile station 100n, the transmission rate of 10 the MAC layer in uplink and downlink
regarding the mobiledstatich L00rE the infdrendtiof ohpwkeather thiesmidlsikeistatior £0GiTis inthe DRX state,
the transmission rate-afike RREPR, layeror thectranssissien raje obthe RLG,/ layerdn aplink-ard downlink

regarding 15 the moQi(I)e stftion 100nkaencd H1e transhrgi§sgonvbeuf er state ggthfeoPDCP Iay,g:&glrrl the RLC

: : K ta © v :
layer in downlink regaréqlﬁg the mobile station 100n. In a S'ltlon, the mobile station number calculation

section 2084 calculafe® e it 0t ftte vt Mobildstatiors' 2rintacdordance-with 115¢ packet data
buffered time ofihe dewnlinkianditbe uplirk regarding thermohitesstatien 100ni Moreaver ithe mobile

station number calcylatipn.section 2084 calculates the numbar of the ejghth mobile statiops in

accordance with the information on the 25 destination mobile station of the packet data discarded in the
RLC layer or the PDEPTay&riransmidsioirouifer.t 2 £8P extimple’ the'hdbie Satio AGEr calculation

section 2084 may caleulate the number of mobile stations in which buffered data amount in the 30 RLC

layer or the PDCP layer is mare than ok egual 1o 8 predetgiminedthrgshold value asithe gypber of
mobile stations Gavin daka]ftg e transmitted through the PIBSCH in the downI'Tk transmi n buffer,
1 the m e

missi
which is the numberto The ISt mobile %fa?i%ﬁg,slﬁ accordance \?vﬁﬁ‘t]ﬁe ?rﬁﬁsr%lssi’ont%ueﬁgris(?ate of the
PDCP layer or the RRECAayersin dewniitk icgarding thémobflé Stafiof 1D0hNFhéE predetémtified threshold
value may be 0 KB, pravaly& ing in addition to or instead of the RLC layer

processing.
In this case, the RLC processing section 2083 may
15 measure the transmission rate of the PDCP layer and
provide the mobile station number calculation section
2084 with the transmission rate, in addition to the RLC
layer transmission rate regarding the mobile station
100n or regarding the logical channel to be used for
20 communications with the mobile station 100n.
Alternatively, the RLC processing section 2083
may provide the mobile station number calculation
section 2084 with the transmission buffer state of the
downlink PDCP layer, in addition to the transmission
25 buffer state of the downlink RLC layer regarding to the
mobile station 100n or the logical channel to be used
for communications with the mobile station 100n.
Alternatively, the RLC processing section 2083
may discard the downlink packet data that have buffered
30 for more than a predetermined allowable delay in the
transmission buffer of the PDCP layer, instead of
discarding the downlink packet data that have buffered

for more than a predetermined allowable delay in the

51



5 other than 0 such as 10 KB. In addition, the buffered data amount may be a spontaneous value at the
measurement timing, or a value averaged over a predetermined averaging period before the
measurement timing. Moreover, the averaging method may be a simple 10 arithmetic averaging, or an
averaging using a forgetting coefficient. Furthermore, the buffered data amount may be a spontaneous
value sampled at predetermined sampling periods, or an averaged value of the sampled spontaneous
values. 15More specifically, the average value or the total value may be measured over a predetermined
time period, for exaniplé "EOOims Lamd & walkeF)lafter filtérdrg dsikg the followinyiexpression may be
measured as the bufferduffered amoupt 29Expressionf =3 (kay Bn_d+aiM, Fre anupdated value after
filtering Fn_1.: a valueaagt]gé ,(C)_Id gltecrlapg %thlh;cel’l c\peeffl%lelr%t g\én:etge average V%Ige c%rhth% totaal value over
a 25 predetermined time eriod, for exampaie, 100 ms A value of "a" may be set to,afor example,
1/2(k/2) (k =0, 1, 2, ﬁfﬁdfﬁﬁﬁrﬁrﬁﬁéﬁﬁové ptegetérhfinedaihie petivd Mg bé 260 Fist 89 1R or other
various values rathepthan<kO0 ms h30ARermnatvelyrthemmaebiiestationaumbeen calculationssectian 2084 may

calculate the numbey, gf mobile stations whase data buffered fime inthe RLG 2+ i on on the
destination mobile station of the discarded packet
data.

The RLC processing section 2083 may monitor a

10 sequence number of the uplink PDCP layer, and provide
the mobile station number calculation section 2084 with
sequence number non-continuity when the seqguence
number non-continuity takes place.

The mobile station number calculation section

15 2084 receives the uplink transmission buffer state in
the mobile station 100n, the transmission rate of the
MAC layer in uplink and downlink regarding the mobile
station 100n, and the information on whether the mobile
station 100n is in the DRX state from the MAC processing

20 section 2082; and the transmission rate of the PDCP
layer or the transmissionrate of the RLC layer inuplink
and downlink regarding the mobile station 100n; and the
transmission buffer state of the PDCP layer or the RLC
layer indownlink regarding the mobile station 100n from

25 the RLC processing section 2083.

In addition, the mobile station number
calculation section 2084 receives the buffered time of
the uplink and downlink packet data regarding the mobile
station 100n from the MAC processing section 2082.

30 Moreover, the mobile station number calculation
section 2084 receives from the RLC processing section
2083 the information on the destination mobile station

of the packet data discarded in the transmission buffer
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layer or the PDCP layer is more than or equal to a predetermined threshold value as the number of
mobile stations having data to be transmitted through the PDSCH in the downlink transmission buffer,
which is the number of the first mobile stations, in accordance with the 5 transmission buffer state of the
PDCP layer or the RLC layer in downlink regarding the mobile station 100n. The predetermined threshold
value may be 0 ms, or avalue other than 0 such as 10 ms. In addition, the buffer buffered time may be a
spontaneous value at the 10 measurement timing, or a value averaged over a predetermined averaging
period before the measutementtiming.yWisreover: an avefdyingmethod may be a simple arithmetic
averaging, or an averaging m&iag adorgetting @@efﬁ@iﬁntnﬁmm&rm@aa, dhe datackb hufferedtime may be a

spontaneous value t pred term eds ling ds or.an avera ed value .of the sampled
SAMPLEE aalgu%e% ined sampling pengd NEHAYED yalle of
spontaneous values. More speci |calé the average value or fhe total value may be measured over a
€1

predetermined time p&rfod! 206 exXdmplec166 A2 and a/ahfe 6 RaftetTiftering Bisig™thE following
expression mayde measuredasithe data buffesechtimenExprassionukse (l-af*Frh ¢+athd,F an updated

value after filtering 2pFg ., % ayalue;after oldfitering a filigring coefficient, 1, ; Mngthe aygrage value or

the total value over a predetermined time perlod for example, 100 ms A value of "a" may be set to, for
exmnpm 1HKW2) and the number he sixth mobile statlons in

accordance with the uplink transmission buffer state

in the mobile station 100n, the transmission rate of

10 the MAC layer in uplink and downlink regarding the
mobile station 100n, the information on whether the
mobile station 100n 1is in the DRX state, the
transmission rate of he PDCP layer or the transmission
rate of the RLC layer in uplink and downlink regarding

15 the mobile station 100n, and the transmission buffer
state of the PDCP layer or the RLC layer in downlink
regarding the mobile station 100n. In addition, the
mobile station number calculation section 2084
calculates the number of the seventh mobile stations

20 in accordance with the packet data buffered time of the
downlink and the uplink regarding the mobile station
100n. Moreover, the mobile station number calculation
section 2084 calculates the number of the eighth mobile
stations in accordance with the information on the

25 destination mobile station of the packet data discarded
in the RLC layer or the PDCP layer transmission buffer.

For example, the mobile station number
calculation section 2084 may calculate the number of
mobile stations in which buffered data amount in the

30 RLC layer or the PDCP layer is more than or equal to
a predetermined threshold value as the number of mobile
stations having data to be transmitted through the PDSCH

in the downlink transmission buffer, which is the number
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30 (k=0, 1, 2, In addition, the above predetermined time period may be 200 ms, 80 ms, or other various
values rather than 100 ms. In addition, the forgetting coefficient and the averaging period for averaging,
the threshold value, and the like may be set as parameters. Furthermore,themobilestationnumber
calculation section 2084 may calculate the number of 5 mobile stations having data to be transmitted
through the PDSCH in the downlink transmission buffer, in accordance with a summation of the buffered
data amount in the RLC layer and the buffered data amount in the MAC layer. Alternatively, the mobile
station number 10 caléulatien Séatioh 2084 may eaktiiate the nUMBersf Mctilesstations Having data to be

transmitted through the-RPRSCHdN dhe downkink rapsmisston huffer dm acegrelance with aggummation of
the buffered data an%ount in the PDCP iqyejf(r, the bqu_ffgred d%tgeam%%nlt ine thsetlgltc 15 I%%rhand the buffer

buffered amount in the MAC fanyer. The buffered data amaunt in the MAC layer mle%rﬁs, for example, data

waiting to be retranshiitteB By ISARO A HFE MAREIayEt L fh B8difis 0 HetumMbet oPmaobife stafions 20
subjected to thesusep selectiam Hrthe schelduing progess intthedACHroeessing sectiohn=2@82 may be

calculated as the number, of mobijle statipns haying gatast? betransmitted threugh the PDSCH in the

downlink transmission buffer, which is the number of the first 25 mobile stations. Here, a mobile

station that satisfies &ff #7&'foliB\wihg refuiféments i€ the Mobie't&tior EG5j8&Ed to TYE Gsefselection in
the scheduling processage (Requireatert ) thererayerdatd tolbe ¢ramsmittég measurement

timing. Moreover, the averaging method may be a simple

10 arithmetic averaging, or an averaging using a
forgetting coefficient. Furthermore, the buffered
data amount may be a spontaneous value sampled at
predetermined sampling periods, or an averaged value
of the sampled spontaneous values.

15 More specifically, the average value or the total
value may be measured over a predetermined time period,
for example, 100 ms, and a value (F,) after filtering
using the following expression may be measured as the
buffer buffered amount.

20 Expression F, = (l-a)*F,.1+a*M,

F,: an updated value after filtering

Fnoo1: a value after old filtering

a: filtering coefficient

M,: the average value or the total value over a

25 predetermined time period, for example, 100 ms

A value of "a" may be set to, for example, 1/2 %/
(k =0, 1, 2, ..). In addition, the above predetermined
time period may be 200 ms, 80 ms, or other various values
rather than 100 ms.

30 Alternatively, the mobile station number
calculation section 2084 may calculate the number of
mobile stations whose data buffered time in the RLC

layer or the PDCP layer 1is more than or equal to a

54



30 through the PDSCH (Requirement 2) a time frame when the downlink shared channel is
transmitted or a time frame when acknowledgement information with respect to the shared channel is
received is not overlapped with the time period when measurements for cells of different frequencies are
carried out in the mobile station (Requirement 3) not in a sleep condition of DRX 5(Requirement 4) the
transmission window of the RLC layer is not in Stall state However, even when the above
requirements 1 through 4 are satisfied, a process may be carried out that does not consider a mobile
station that just moves $0 it6 five e€lF50 by hahddvervas the mebilé stationzubjetted tthecuser

selection in the scheguling until data foryvarding fromdhe-ariginal hase station gnd-the Status:Report of
the PDCP layer are rierg:eci\f/led. Alterf@ti\ke]é/f when determi inlgf\gkelertherﬁri]ec ﬁlblog/eC 13 rnel%g%rpent lis

e . . e down nsmigsion -
satisfied, if the mobile station is or is being directed to handover to different base stations, a process may

be carried out that c6risidérs only & EoRttél sighal IBOOR) s ddta 36 Be fransmittett: afd dogs not
consider the other signals stot example; 20fuser gata O TEH)Ias datarobeyteansmittdde RL Alternatively,

when determining whether the aboye requirerent.l. is saystiegd, itfhe pplink synchronizafion of the mobile

station is not established, a process may be carried out that considers 25 the control signal (DOOR) as

data to be transmitted Sid GoEs ot CoRSiIder e Sther digiials $dt Bkariple™the 056t datA{BTCH) as

data to be transmittedt her than 0 such as 10 ms. In addition, the buffer
buffered time may be a spontaneous value at the
10 measurement timing, or a value averaged over a
predetermined averaging period before the measurement
timing. Moreover, an averaging method may be a simple
arithmetic averaging, or an averaging using a
forgetting coefficient. Furthermore, the data
15 buffered time may be a spontaneous value sampled at
predetermined sampling periods, or an averaged value
of the sampled spontaneous values.
More specifically, the average value or the total
value may be measured over a predetermined time period,
20 for example, 100 ms, and a value (F,) after filtering
using the following expression may be measured as the
data buffered time.
Expression F, = (l-a)*F,.1+a*M,
Fno: an updated wvalue after filtering
25 Fnoo1: a value after old filtering
a: filtering coefficient
M,: the average value or the total wvalue over a
predetermined time period, for example, 100 ms
A value of "a" may be set to, for example, 1/2k/2)
30 (k =0, 1, 2, ..). In addition, the above predetermined
time period may be 200 ms, 80 ms, or other various values
rather than 100 ms.

In addition, the forgetting coefficient and the
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Inaddition,themobilestationnumber calculation section 2084 may calculate the number of 30 the first
mobile stations with respect to each logical channel, as described later. In this case, the calculation of the
number of the mobile stations is carried out with respect to the logical channel. Namely, the mobile
station number calculation section 2084 calculates the number of the logical channels.
Alternatively,themobilestationnumber calculation section 2084 may calculate the number of 5 the first
mobile stations with respect to each priority class, as described later. In this case, the calculation of the
mobile station numberiscagrietlomavitrrespest to\the fogicad chamrels bepnagingdo catresponding

priority classes. Namgly, the sobile 4 Orstationenuiahbercalgulationsestign 2084 calculates the number of
the logical channels belongipgg(iz_ gorrrIensdorogding pcr'perity cl%%%es Forexgrgg]ceithemobiIestgtéornnumber

. . 14 l . .
calculation section 2084 mag ca cufate the number of 15 moblfLe setatlons whosoenbuffe\rrlelzloﬁn ata amount in

the uplink transmissiof btifferisidresthan of Bqadlt8 d'predeetnihedtRrdshsldVENRE &s tHe number of
mobile stations having datadodrestransmitted tHrogygh dhe PUSCH inthe splinkctsansrissiogbuffer, which

is the number 20 of thg segond-mobile stations; in,agcordance with the uplink tiansmission huffer state in

the mobile station 100n. The predetermined threshold value may be 0 KB, Or a value other than 0 such

as 10 KB. In additiorf: @& baftéred dath Aot il be aShdntan88dd GaiGE & 25 measurement
timing, or a value averaged<oVvek & predetermindd @verdgniyf periotl efore theanedsuremehgtiming.

Moreover, an averaging meiRed-mayzbe-a simple arthmetic-averaging,or An-avesaging Hsing a forgetting
coemcanF%Mmpnnggiéﬂ ggq%gdsection 2084 may calculate the number of
mobile stations having data to be transmitted through
the PDSCH in the downlink transmission buffer, in
accordance with a summation of the buffered data amount
in the PDCP layer, the buffered data amount in the RLC
15 layer, and the buffer buffered amount in the MAC layer.
The buffered data amount in the MAC layer means, for
example, data waiting to be retransmitted by HARQ in
the MAC layer.

In addition, the number of mobile stations

20 subjected to the user selection in the scheduling
process 1in the MAC processing section 2082 may Dbe
calculated as the number of mobile stations having data
to be transmitted through the PDSCH in the downlink
transmission buffer, which is the number of the first

25 mobile stations.

Here, a mobile station that satisfies all the
following reguirements is the mobile station subjected
to the user selection in the scheduling processing.

(Requirement 1) there are data to be transmitted

30 through the PDSCH

(Requirement 2) a time frame when the downlink

shared channel is transmitted or a time frame when

acknowledgement information with respect to the shared
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30 data amount may be a spontaneous value sampled at predetermined sampling periods, or an
averaged value of the sampled spontaneous values. More specifically, the averaged value or the total
value over a predetermined time period, for example, 100 ms is calculated, and a value after filtering the
above averaged value or the total value using the following expression may be measured as the buffered
5 data amount. Expression: F,=(1-a)*Fn_i+a*M, Fn: an updated value after filtering Fn_1: an old value
after filtering a: filtering coefficient 10Mn: the averaged value or the total value over a predetermined time
period, for example, d00ms 1 % valae of v@#'dnadybe sét toVfor example, ¥2tK2) tke= 011022, In addition,
the above predetermired time period may bea-value other than 100 ms; fobexamples 45200 ms, or 80
ms, and set to be vag(r)us other values. In addit'ond&k%e gor{g%tggg I%g%fgigignts %dcygnaveraging period

for averaging, the thresﬁgll(ljev%?ulee, and the ﬁl?errrn}sf/ e set as parameters.
(Reguirement 3) not in a sleep condition of DRX
5 (Reqguirement 4) the transmission window of the RLC
layer is not in Stall state
However, even when the above requirements 1
through 4 are satisfied, a process may be carried out
that does not consider a mobile station that just moves
10 into the cell 50 by handover as the mobile station
subjected to the user selection in the scheduling until
data forwarding from the original base station and the
Status Report of the PDCP layer are received.
Alternatively, whendetermining whether the above
15 requirement 1 is satisfied, if the mobile station is
or is being directed to handover to different base
stations, a process may be carried out that considers
only a control signal (DCCH) as data to be transmitted,
and does not consider the other signals, for example,
20 user data (DTCH) as data to be transmitted.
Alternatively, whendetermining whether the above
requirement 1 is satisfied, if the uplink
synchronization of the mobile station is not
established, a process may be carried out that considers
25 the control signal (DCCH) as data to be transmitted,
and does not consider the other signals, for example,
the user data (DTCH) as data to be transmitted.
In addition, the mobile station number
calculation section 2084 may calculate the number of
30 the first mobile stations with respect to each logical
channel, as described later. In this case, the
calculation of the number of the mobile stations 1is

carried out with respect to the logical channel.
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In addition, because the buffered data amount is 20 a value reported discontinuously from the mobile
station, between the report timing and an actual timing, when transmission is carried out by the mobile
station the value is different from an actual value. Therefore, the mobile station number calculation
section 2084 may 25 calculate the buffered data amount in accordance with the value reported from the
mobile station and PUSCH data amount from the mobile station received between the reporting timing
and the actual timing. In addition, the number of mobile stations 30 subjected to the user selection in the
scheduling process afe MAC prece&ssirigl Sectiont2082 maybercaledlatedasithe riumtder ©f mobile
stations having data 1o be transmitted-throughLUSGHLR theruplink transmissiopbuffes which is the
number of the second mobilzgl taetg_ﬁorglst i yehiere, a ghoebile sr%g%olrhtehat sgl,tci%ﬁfisoa}!l thenfl(l)rlrll%vg@g
requirements is the mobile station suabjecte 5o the user selection in the sc eduling processing
(Requirement 1) "thétd afét datalto bestratishiifted thtdugit theePUSEH e BRiSteecB T Haffto be

transmitted in the buffeeof thesmobile statien istreparted throughsthe Schedeling Reguestior Buffer
1OSHHUSRepmﬂ" class, as described later. In this case, the
calculation of the mobile station number is carried out
with respect to the logical channels belonging to
corresponding priority classes. Namely, the mobile
10 station number calculation section 2084 calculates the
number of the logical channels belonging to
corresponding priority classes.
For example, the mobile station number
calculation section 2084 may calculate the number of
15 mobile stations whose buffered data amount in the uplink
transmission buffer is more than or equal to a
predetermined threshold value as the number of mobile
stations having data to be transmitted through the PUSCH
in the uplink transmission buffer, which is the number
20 of the second mobile stations, in accordance with the
uplink transmission buffer state in the mobile station
100n. The predetermined threshold value may be 0 KB,
or a value other than 0 such as 10 KB. In addition,
the buffered data amount may be a spontaneous value at
25 the measurement timing, or a value averaged over a
predetermined averaging period before the measurement
timing. Moreover, an averaging method may be a simple
arithmetic averaging, or an averaging using a
forgetting coefficient. Furthermore, the Dbuffered
30 data amount may be a spontaneous value sampled at
predetermined sampling periods, or an averaged value
of the sampled spontaneous values.

More specifically, the averaged value or the total
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(Requirement 2) "a time frame when the downlink control channel (UL Scheduling Grant) is transmitted or
a time frame when the uplink shared channel is received or a time frame when acknowledgement 15
information with respect to the shared channel is received is not overlapped with the time period when
measurements for cells of different frequencies are carried out in the mobile station" (Requirement 3) not
in a DRX condition 20(Requirement4)uplink synchronization is established (Requirement 5)
handover between base stations is not directed Moreover, the mobile station number calculation 25
section 2084 may calculate the aambep bf thetsecdad atbbilestatiohs With reSpécts Taeh togical
channel, as describedilatersIni this-case, the-ealgulatien of thelnumberefithe mekileistationsds carried out
with respect to the Ioaqkijcgl channels. Nagmel\yaﬁhueem%qile ggesta%igg anilmber calculation se%t}iloen 2084

Ay VeErage value using
calculates the number of the I%glcaftghannels. Alternatively, the
following expression may be measured as the buffered

5 data amount.
Expression: Fuy=(l-a)*Fy.1+a*M,
Fho: an updated value after filtering
Fnoo1: an old value after filtering
a: filtering coefficient
10 M,: the averaged value or the total value over a
predetermined time period, for example, 100 ms
A value of "a" may be set to, for example, 1/2k/2)
(k =0, 1, 2, ..). In addition, the above predetermined
time period may be a value other than 100 ms, for example,
15 200 ms, or 80 ms, and set to be various other values.
In addition, the forgetting coefficient and the
averaging period for averaging, the threshold value,
and the like may be set as parameters.
In addition, because the buffered data amount is
20 a value reported discontinuously from the mobile
station, between the report timing and an actual timing,
when transmission is carried out by the mobile station
the value is different from an actual value. Therefore,
the mobile station number calculation section 2084 may
25 calculate the buffered data amount in accordance with
the value reported from the mobile station and PUSCH
data amount from the mobile station received between
the reporting timing and the actual timing.
In addition, the number of mobile stations
30 subjected to the user selection in the scheduling
process 1in the MAC processing section 2082 may Dbe
calculated as the number of mobile stations having data

to be transmitted through PUSCH in the uplink
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mobile station number calculation section 2084 may calculate the number of the second mobile stations
with respect to each priority class.In this case, the calculation of the number of the mobile stations is
carried out with respect to the logical channels belonging to corresponding priority classes. Namely, 5 the
mobile station number calculation section 2084 calculates the number of the logical channels belonging to
corresponding priority classes. Because the mobile station having data to be transmitted in the uplink
or the downlink transmission 10 buffer is thought to be carrying out communications by consuming radio
resources, the number efgibbie statiohs bEsaoiaretiwith tive tbasampien of thé kadivaesadtces can be
measured by measuxing the-nymber. FHorexample,themobilestationnumber 15 calculation section 2084

may calculate the number of.the mohile st%tilopg thattaa{el LTE Qﬁg\{:e %%dCQ%tgq thse DRX state as the

number of the mobile stations.et%eaf hiahlym?requentﬁ/ carry out communications through PDSCH or
PUSCH, which is a statd® gHarnélSthe riutilset 20 béird thé'Almber dF thelthitdSHoBifkStafions, in
accordance withsinformatiar: on ywhether the mobile statiohd 00nhsiithe DRX states s s 1 rBecause the

mobile station not in the DRYGstate is thought {q be gartying out ggmmunicatians by 25: cansyming the

radio resources, the number of maobile stations associated with the consumption amount of the radio

resources can be méasuréd By nrédsuringthé nubibeér.  ©* For&tniplethenfobiiéstatiBnnimber

transmitted in the buffer of the mobile station 1is
reported through the Scheduling Request or Buffer
10 Status Report)"

(Requirement 2) "a time frame when the downlink
control channel (UL Scheduling Grant) is transmitted
or a time frame when the uplink shared channel 1is
received or a time frame when acknowledgement

15 information with respect to the shared channel 1is
received is not overlapped with the time period when
measurements for cells of different frequencies are
carried out in the mobile station"

(Requirement 3) not in a DRX condition

20 (Reqguirement 4) uplink synchronization is
established

(Requirement 5) handover between base stations is
not directed

Moreover, the mobile station number calculation

25 section 2084 may calculate the number of the second
mobile stations with respect to each logical channel,
as described later. 1In this case, the calculation of
the number of the mobile stations is carried out with
respect to the logical channels. Namely, the mobile

30 station number calculation section 2084 calculates the
number of the logical channels. Alternatively, the
mobile station number calculation section 2084 may

calculate the number of the second mobile stations with
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calculation section 2084 may calculate the number of 30 mobile stations that are LTE active and in the
DRX state as the number of mobile stations that less frequently carry out communications through
PDSCH or PUSCH, which is a shared channel, the number being the number of the fourth mobile
stations, in accordance with information on whether the mobile station 100n is in the DRX state.
Although it is thought that an amount of the radio resources that the mobile station in the DRX state 5
consumes is small, it becomes possible to accurately estimate the consumption amount of the radio
resources by calculafifg Bee iurhiereRerexamplerthémolsilestationndmbéricatcufztivn sectivh 2084 sets

the number of the mehile-10 stations that are-L T aetive asrthe mwimiber of thedifthimebile stations. The

number of the mobile stations, that are LTE active is the number of the;mohile stations that establish
. . arrred, ou wW1ltTHh espect o _the lOglCé% channelg
connections with the base station apparatus 250, and the base station can easily recognize 15 the

number. ForexampleXthefiohilestatisnhtmber EQIRGIAfON RETHIN 2084 hiayafculaté®thé huimber of
mobile stations that do aotsatisfysa predetermined transmission vatetanvongshe trichile gtations that are

calculates the number of the logical channels belonging
to corresponding priority classes.
Because the mobile station having data to be
transmitted in the uplink or the downlink transmission
10 buffer is thought to be carrying out communications by
consuming radio resources, the number of mobile
stations associated with the consumption of the radio
resources can be measured by measuring the number.
For example, the mobile station number
15 calculation section 2084 may calculate the number of
the mobile stations that are LTE active and not in the
DRX state as the number of the mobile stations that
highly fregquently carry out communications through
PDSCH or PUSCH, which is a shared channel, the number
20 being the number of the third mobile stations, in
accordance with information on whether the mobile
station 100n is in the DRX state.
Because the mobile station not in the DRX state
is thought to Dbe carrying out communications by
25 consuming the radio resources, the number of mobile
stations associated with the consumption amount of the
radio resources can be measured by measuring the number.
For example, the mobile station number
calculation section 2084 may calculate the number of
30 mobile stations that are LTE active and in the DRX state
as the number of mobile stations that less frequently
carry out communications through PDSCH or PUSCH, which

is a shared channel, the number being the number of the
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20 LTE active, the number being the number of the sixth mobile stations, in accordance with the
transmission rate in the MAC layer, or the RLC layer, or the PDCP layer regarding the uplink or downlink
of the mobile station 100n. For example, the number of mobile 25 stations whose transmission rate in the
RLC layer regarding the uplink or downlink is 64 kbps or less may be the number of the mobile stations
that do not satisfy the predetermined transmission rate among the mobile stations that are LTE active, the
number being the 30 number of the sixth mobile stations. Here, the transmission rate in the MAC
layer or the RLC layéroorthé PRDEPlgyert regarding the iolink of dowalirk bitie fobile stagion 100n may
be calculated by settingthe ewveraging pesivd BS @ timeipariachwhengata torhe trarspitted-are present in
the uplink or downlink transmissijon buffer. For example, when there are data anly in a period of 300 ms in
the measurement 5 period o hé%)%Oﬁgﬁhé%réﬁs%nﬁs%%nﬁétg% Eafcrﬂlgt%%%@tca\?e@ra{:gl?ﬁg %?/grl the period of

300 ms, and averagifhg 1R& fraRsmissidh rdtd §s Msticatfedout it rémaihfiyy Peritds &<hown in Fig.
7. Alternatively, she ttansmission tatedn el MAG: 10 dayen os theoRkCHayer os the: PDCP-layer regarding

the uplink or downlink of the, mohilg station, 1000 may be,calgulated oyer all the measurement period

regardless of the presence/absence of the data to be transmitted in the uplink or downlink transmission
buffer. 15 In addition? the"Mobife-&tatiGi nhifber B4iEGAtion section 2084 provides the call processing
section 210 with the transmission ratezarthé MAC laper or thelRLE layer tor theo RDCP: layee regarding the

uplink or dovvlnlink ofcrt]g@ m%{lg Mr:% Jer(%rb @@l\@@r@oy@g ghgﬁ@ogilgng@goe putrllﬂlge;ntlgagqm@tioln section
2084 may calc I?‘:lte the number of the sixt Ei e stations with respect to eac ical channel, as
described Iaterl.f n thf'sté’l}sle? the %gléﬁla%%ﬁ roﬂf% eancutcmlB]eer gfsthteﬁne]o%ﬁén ks)tea]fip%% i%gézearrflé orht with 25
respect to the logical'éianhelss ifadditioh; the franstiission raté is & trafsmissionTaetofaRe logical
channel concerned. Namely rthe mohiletstation aumbker caloulation sectionv2Q84calculatesithe number of

the logical channels fhat do oot salisty 4 predstermipgd 3Q ransmissiorate. . station
apparatus 200, and the base station caneasily recognize
15 the number.

For example, the mobile station number
calculation section 2084 may calculate the number of
mobile stations that do not satisfy a predetermined
transmission rate among the mobile stations that are

20 LTE active, the number being the number of the sixth
mobile stations, in accordance with the transmission
rate in the MAC layer, or the RLC layer, or the PDCP
layer regarding the uplink or downlink of the mobile
station 100n. For example, the number of mobile

25 stations whose transmission rate in the RLC layer
regarding the uplink or downlink is 64 kbps or less may
be the number of the mobile stations that do not satisfy
the predetermined transmission rate among the mobile
stations that are LTE active, the number being the

30 number of the sixth mobile stations.

Here, the transmission rate in the MAC layer or
the RLC layer or the PDCP layer regarding the uplink

or downlink of the mobile station 100n may be calculated
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Alternatively,themobilestationnumber calculation section 2084 may calculate the number of the sixth
mobile stations with respect to each priority class. In this case, the calculation of the number of the
mobile stations is carried out with respect to the logical channels belonging to corresponding priority
classes. In addition, the transmission rate is the 5 average value or the total value of the transmission
rates of the logical channels belonging to the priority class concerned. Namely, the mobile station number
calculation section 2084 calculates the number of the logical channels that belong to each priority class
and 10 do not satisfyPthesgretiétesmincdl RatsSMigsion rater 1 od Fof examiple thé hictsilerstation number

calculation section 2884 may<catculate theshumberofdhe mobile stations whese ayerage data delay
exceeds an aIIowabIg del i}h(e number being the nl#%beerr pf tﬁle 15 seven&hemoqglgnstg i%ns in

: € o . : :
accordance with a buffered time of%%sﬁnefcigt data of the downlink and the up1|nVIV< regar mé?he mobile

station 100n. For example atAréshbld Value sFthé dtiffefed HMeTf the pdtket 8atathay B Hefined as
200 ms, and when theenurabepaf mobile 20 statonswhaesei Buffered tiate-ofi theqeacket data ©f the uplink

and the downlink regarding the %lqpéleos\;%tpn&%o% is.mare thany equal to, 200 ms.may, bg defined as

the number of mobile stations whose average data delay exceeds the allowable delay, which is the
number of the 25 seVélith MBI &aicHs”  “Rorexdriplé: Hn eXampeSot a dituldtibn figthod of the
average data delay isshewnim thecfeliowing. Fiest, theduffered fime of dne packet is defined as "a time

from when an RLC layer pagket is-stored,ia the 301RL G Jayer huffer;wiil the packet is,eliminated”. Here,
e e of e ' ket Lo e bufer gy e e e 28 tggng e
uplink or downlink of the mobile station 100n may be
calculated over all the measurement period regardless
of the presence/absence of the data to be transmitted
in the uplink or downlink transmission buffer.

15 In addition, the mobile station number
calculation section 2084 provides the call processing
section 210 with the transmission rate in the MAC layer
or the RLC layer or the PDCP layer regarding the uplink
or downlink of the mobile station 100n.

20 Moreover, the mobile station number calculation
section 2084 may calculate the number of the sixth
mobile stations with respect to each logical channel,
as described later. 1In this case, the calculation of
the number of the mobile stations is carried out with

25 respect to the logical channels. In addition, the
transmission rate is a transmission rate of the logical
channel concerned. Namely, the mobile station number
calculation section 2084 calculates the number of the
logical channels that do not satisfy a predetermined

30 transmission rate.

Alternatively, the mobile station number
calculation section 2084 may calculate the number of

the sixth mobile stations with respect to each priority
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the packet based on a timer. The average data delay of the one packet may be calculated by averaging
the buffered time of all the packets in the buffer over the averaging period. The packet is, for example,
RLCSDU. 5 In addition, while the above process is carried out with respect to the packet in the RLC layer,
the process may be carried out with respect to the packet in the PDCP layer.
Inaddition,themobilestationnumber 10 calculation section 2084 may calculate the number of the seventh
mobile stations with respect to each logical channel, as described later. In this case, the calculation of the
number of the mobil€ statidns i eairiedsowasith réspect tol thelegicalthaihnridh. 215 Nahtely the mobile

station number calculatiomsection 2084 caleldates thenunberefithe legicakehawpelswhese average
delay exceeds the aI owable g amefxlte%naibvelg them(t)bllestatlonnumbgr calculatlon sectlon 2084
0t t

may calculate the number of & seventh mobile Stations with rers%égt to each pr prlorlty ‘cla S, as

described later. In ths'éa52S the calCulatishioftRE nuinb@r ftR8 Fbbile StatioRs i€ carfied B6t with
respect to the logicakehanngts belanging to corsespondingvprionity classes: Namely25thedanobile station

number calculation segtion 2084 galcplaies. the pUMHRE of tﬁ?e'?Q!r?&E?hﬁa@%e@ﬁQ% pelong {q,

corresponding priority classes and whose average delay exceeds the allowable delay

Forexample,themobitestatonRGmber 36 CalculatiBh sEction 2084 Hay EalfliatetR8 nﬁH{Ble? of mobile
stations in which dataaiscatding duete delaytake€s$ place | thelimumizertiyeing tivdorumbér of the eighth

mobile stations, in aQQ%Q%%PP with infermatian en.a 1destinationmabile statiop.inwhich the data
discarding in the tran mlssugn bufger off th% RLC Iagcar ue to del%y akes glace For examcple the number

of the mobile stlatlons that havé Undér he tata discar ﬁa?n the's transmission buffer of the RLC

layer may be measured in an?édete?Ph%@leﬁon|t0|t|b@r|od,“a?i%13{hé numisértof e mabileztations may be
set as the number ofthe eighth mobileStations. 2084 may calculate the number of

the mobile stations whose average data delay exceeds
an allowable delay, the number being the number of the
15 seventh mobile stations, in accordance with a buffered
time of the packet data of the downlink and the uplink
regarding the mobile station 100n. For example, a
threshold value of the buffered time of the packet data
may be defined as 200 ms, and when the number of mobile
20 stations whose buffered time of the packet data of the
uplink and the downlink regarding the mobile station
100n is more than or equal to 200 ms may be defined as
the number of mobile stations whose average data delay
exceeds the allowable delay, which is the number of the
25 seventh mobile stations.

For example, an example of a calculation method
of the average data delay is shown in the following.
First, the buffered time of one packet is defined as
"a time from when an RLC layer packet is stored in the

30 RLC layer buffer until the packet is eliminated". Here,
the event of elimination of the packet from the buffer
may include all the cases such as discarding the packet

after the acknowledgement is received, and discarding
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Alternatively,themobilestationnumber 10 calculation section 2084 measures the number of mobile stations
that have undergone the data discarding number of times more than or equal to a predetermined
threshold value in the transmission buffer of the RLC layer in a predetermined monitor period, and the
number of the 15 mobile stations may be set as the number of the eighth mobile stations.
Alternatively,themobilestationnumber calculation section 2084 may measure the number of mobile
stations whose data amount of the packet data 20 discarded in the transmission buffer of the RLC layer is
more than or equal téaepredetefrnined thieshsldvalueinra prédeterained monitértperibdl! ard the
number of the mobile statinas may be setas the wumber 0f theleigbth mobile/stations:.g the
25Alternatively,them}gblflefset%tieocglr]cumber %algglflti n sectio 2084, may, measure etlrge numb%jof mobile

) . T ; .
stations whose ratio of a data amount of the paclietedgtaaC iscarded in the transmission buffer of the RLC

layer with respect to &'t8tat dafefaRfothf § mofeSORtASHK BF ebtial 10 A Freddietmingd thrdsHold value in a
predetermined moniton petiod; and the mumbemef theomebile stationsimayabe setdas the muniber of the

eighth mobile stations,, spe -When the i@fggg@t’toq on.the dgstinati gmotgi[@es@ltigg of the data discarded

in the transmission buffer of the PDCP layer is received from the RLC processing section 2083 rather
than the information of thé 5 deetinatidn Hiobie Station ot the datfdiReardel inthé transMission buffer of

the RLC layer, the mbbile station number calculation section 2084 may calculate the number of mobile

stations in which the data discardingsdue ta-gdelay takes plaggpwhich is the,aumher of, theplO-eighth

mobile statlonsidn aCCO{%% ce with the mformatlg% 82 the de%tgrﬁagoq 8rlT%obllgz station %fethe data discarded

in the transmission buffer 0 t%%lﬂfcf’?acfelr.oﬁor examﬁ?g,ythe number of the mobilé Stations in which the
pad@ﬂdmaymyebeéhqggﬁ@ééhmﬁ@ilestationswithrespecttoeachlogical

channel, as described 1later. In this case, the

calculation of the number of the mobile stations 1is

carried out with respect to the logical channel.

15 Namely, the mobile station number calculation section

2084 calculates the number of the logical channels whose
average delay exceeds the allowable delay.

Alternatively, the mobile station number

calculation section 2084 may calculate the number of

20 the seventh mobile stations with respect to each

priority class, as described later. 1In this case, the

calculation of the number of the mobile stations 1is

carried out with respect to the logical channels

belonging to corresponding priority classes. Namely,

25 the mobile station number calculation section 2084

calculates the number of the logical channels that

belong to corresponding priority classes and whose
average delay exceeds the allowable delay.

For example, the mobile station number

30 calculation section 2084 may calculate the number of

mobile stations in which data discarding due to delay

takes place, the number being the number of the eighth

mobile stations, in accordance with information on a
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15 transmission buffer of the PDCP layer may be measured in a predetermined monitor period, and the
number of the mobile stations may be set as the number of the eighth mobile stations.
Alternatively,themobilestationnumber 20 calculation section 2084 may calculate the number of mobile
stations in which the data discarding due to delay takes place, the number being the number of the eighth
mobile stations, in accordance with the information on the destination mobile station in which 25 the data
discarding in the transmission buffer of the PDCP layer or the RLC layer due to delay takes place. For
example, the numbe? of inbbild statiohgkin Whieh e packet datacdisehrdig i thée sransrhission buffer of

the RLC layer or the RDCR-layes due 1¢ delay takes placer30nay be measured i afredeteymined
monitor period, and the numbqa%éhe mbggirle stationﬁremyi_pgeset as the nur@becrhoef theO%itl;Eth mobile
m

_ - and the,numiey of t 5 b
stations. Inaddltlon,thgmglglle%tatlonnu er calculation ‘section 2084 r%gy calculate the number of the

eighth mobile stations#ith- ispech fo-eael foditdicchannal, dscdesdribet: fstr it ¢asé Pthe calculation
of the number obthetmabilerstationsrs bucafred out witierespectitosthe logical lchaneel sNamely, the

mobile station numb%cag%lggc&ré section 2084 calculates quefglggpe%gf&h@ logical channels in which the

data discarding due to delay takes place. Alternatively,themobilestationnumber 10 calculation section
2084 may calculate theShuiner of tHe"éighthimoBistaforsShittfraspEét 16 BRER pridrity thiSs, as
described later. In thisicaseh thecdaldutationadf the smobile stations is carried out with respect to the logical

channels belonging to 15 cotrespending pEokjty clagses. Namely; the mobile station number,calculation
section 2084 czilgsula(t:eslthe number of thet Iiogrilc%l P?QQ””EB in which the datab%iscar#jig% glﬁ to delay

alculatlo secC easures e nu r O .
takes place. The above examplé shows a case where the numbér 58 of mobile stations in which the data

discarding due to defdydh downlinkaikes pracel dhe aamberibring Hiehuptier &f e Righae Mmobile
stations, is calculated fHowevermthesnumberof mebile statians:ie which-the data chiscarding due to delay

takasphcathenunggﬁQgW@n the transmission buffer of the RLC layer in
a predetermined monitor period, and the number of the

15 mobile stations may be set as the number of the eighth
mobile stations.

Alternatively, the mobile station number
calculation section 2084 may measure the number of
mobile stations whose data amount of the packet data

20 discarded in the transmission buffer of the RLC layer
is more than or equal to a predetermined threshold value
in a predetermined monitor period, and the number of
the mobile stations may be set as the number of the
eighth mobile stations.

25 Alternatively, the mobile station number
calculation section 2084 may measure the number of
mobile stations whose ratio of a data amount of the
packet data discarded in the transmission buffer of the
RLC layer with respect to a total data amount is more

30 than or equal to a predetermined threshold value in a
predetermined monitor period, and the number of the
mobile stations may be set as the number of the eighth

mobile stations.
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25 the number of the eighth mobile stations, may be calculated with respect to the uplink in a similar
manner. Forexample,themobilestationnumber calculation section 2084 may receives the information 30
on the discontinuity of the sequence number of the uplink PDCP layer from the RLC processing section
2083, and calculate the number of the mobile stations in which the data discarding due to delay in uplink
takes place in accordance with the discontinuity of the sequence number of the uplink PDCP layer.
Namely, the mobile station number calculation section 2084 estimates that the discontinuity of the
sequence number takes pladé Srduehtd dare disearding dueto tdetaydin e mobile station,1drfd calculates

the number of the mghile-stations innwhich-thedata discasding due to-delay. takes plase raccordance
with the discontinuity (%f Lchg Segyence n number 10More. s\peeglf aII tl{lgg (&tﬂ@ statlon number calculation
i

section 2084 may measure the number-of mobile stations in which the scontn?w ?%hselsequence

number of the uplinkSPEPayer-i8 tiore thahR of eduaffo atd?édeﬂe?r%ﬁ%ﬂatﬁﬂe%ﬁold)ﬁalu%}iﬁ a15
predetermined raonitos petiad, tanctheomuimliees obthedamobitetstatidns mayi be setsasithiennuniber of the

eighth mobile Stat'onérQ\H%EE‘E‘E%%'}S'WBH@PQ%SE?%‘%W&‘%H ayer, the mobile station

number calculation section 2084 may calculate the

number of mobile stations in which the data discarding

due to delay takes place, which is the number of the

10 eighth mobile stations, in accordance with the

information on the destination mobile station of the

data discarded in the transmission buffer of the PDCP

layer. For example, the number of the mobile stations

in which the packet data have been discarded in the

15 transmission buffer of the PDCP layer may be measured

in a predetermined monitor period, and the number of

the mobile stations may be set as the number of the

eighth mobile stations.

Alternatively, the mobile station number

20 calculation section 2084 may calculate the number of

mobile stations in which the data discarding due to

delay takes place, the number being the number of the

eighth mobile stations, in accordance with the

information on the destination mobile station in which

25 the data discarding in the transmission buffer of the

PDCP layer or the RLC layer due to delay takes place.

For example, the number of mobile stations in which the

packet data discarding in the transmission buffer of

the RLC layer or the PDCP layer due to delay takes place

30 may be measured in a predetermined monitor period, and

the number of the mobile stations may be set as the
number of the eighth mobile stations.

In addition, the mobile station number
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calculation section 2084 may measure the number of 20 mobile stations whose data amount of the
discarded data that is estimated from the discontinuity of the sequence number of the uplink PDCP layer
is more than or equal to a predetermined threshold value in a predetermined monitor period, and the
number of the mobile stations 25 may be set as the number of the eighth mobile stations.

Alternatively, the mobile station number calculation section 2084 may measure the number of mobile
stations whose ratio of the data amount of the discarded data that is estimated from the discontinuity 30
of the sequence nunsizer ®f et uislink PDCP ¢ayet % 4 predetemingd atonitor perigd id thé number of

the mobile stations maybeiset as themumber-efihe gighth tnobile statienso cach logical

Inad_dition,t_hem(_)biIestrgg%rﬁn%rr,lbeggalcgle%tiog 1588%?” 2084 may c%%ula%%thse ng@ggr_ of Icr}leeeighth
mobile stations in upTink with respect to each logica channel. n this case, the calculafion 5 of the number

of the mobile stations Yeseriset dbove is Cafied BliPRith FespeELtothRe fobfcaf ERdnel Nariely, the
mobile station nemberealculationsection 2084 ealpulates the nuimberlof dhie-logicalichaneels in which the

data discarding due {o.delay, takesplage,; 10.In;addition, the mabilestation aumber calcylation section
2084 may provide the call processing section 210 with the transmission buffer state of the RLC layer

provided from the REEC procesbing sethicn "iamBiy thebutferbd améiht oF thé bafféred 15'time of the
downlink packet datarbfithe molsilesstattordiG0rs r d i Mhedwamber of thexfirst mbobite statiors through the

number of the eighth mobilexstations-may; be galculated with gespest to gach THh(or referied.to as
10 calculation section 2084 may calculate the number of
the eighth mobile stations with respect toeachpriority
class, as described later. In this case, the
calculation of the mobile stations is carried out with
respect to the logical channels belonging to
15 corresponding priority classes. Namely, the mobile
station number calculation section 2084 calculates the
number of the logical channels in which the data
discarding due to delay takes place.
The above example shows a case where the number
20 of mobile stations in which the data discarding due to
delay in downlink takes place, the number being the
number of the eighth mobile stations, is calculated.
However, the number of mobile stations in which the data
discarding due to delay takes place, the number being
25 the number of the eighth mobile stations, may be
calculated with respect to the uplink in a similar
manner.
For example, the mobile station number
calculation section 2084 may receives the information
30 on the discontinuity of the seguence number of the
uplink PDCP layer from the RLC processing section 2083,
and calculate the number of the mobile stations in which

the data discarding due to delay in uplink takes place
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20 a "sub-frame"), or may be a value sampled at predetermined time intervals. In addition, the number of
the first mobile stations through the number of the eighth mobile stations may be a value obtained by
averaging the values with respect to each TTI in a 25 predetermined averaging period, or a value
obtained by averaging the values sampled at the predetermined time intervals over a predetermined
averaging period. In addition, the averaging period or the sampling period may be configured as
parameters. 30More specifically, the averaged value or the total value over a predetermined time period,
for example, 100 msiis calktlateth apd avalie bher flliciingthé above avdraged vak@e srithe total value
using the following expressionmayibe mpasured @asdire nugber. of thenfirstmobile:statiens through the

number of the eighth mo i{eo%t%ti&g EXpre g@gf{]élgizé%-as);lér% .ig%*lglogﬁ,:easr%u%daag%d vg;luae after filtering
Fn_1: an old value after iltering a: filtering coefficient M., the averaged value or the otal value over a
predetermined time p&fod fSr&xample. 1100 m§ TG A vahie 61 at Settd Kfof eRample, 1/2(k/2) (k

=0, 1, 2,). In additiofy the albevespedeterminedstime: pesioct: may be a valueotherthar 100 ms, for

example, 200 ms, or§0yms, and,selda bevadous, giher valges. Next, 4.transmission gatrgl method in

the base 15 station apparatus 200, according to this example, is explained with reference to Fig. 5.
which the data discarding due to delay takes place 1in
accordance with the discontinuity of the sequence
number .

10 More specifically, the mobile station number
calculation section 2084 may measure the number of
mobile stations in which the discontinuity of the
sequence number of the uplink PDCP layer is more than
or equal to a predetermined threshold wvalue in a

15 predetermined monitor period, and the number of the
mobile stations may be set as the number of the eighth
mobile stations.

Alternatively, the mobile station number
calculation section 2084 may measure the number of

20 mobile stations whose data amount of the discarded data
that isestimated from the discontinuity of the sequence
number of the uplink PDCP layer is more than or equal
to a predetermined threshold value in a predetermined
monitor period, and the number of the mobile stations

25 may be set as the number of the eighth mobile stations.

Alternatively, the mobile station number
calculation section 2084 may measure the number of
mobile stations whose ratio of the data amount of the
discarded data that is estimated from the discontinuity

30 of the sequence number of the uplink PDCP layer in a
predetermined monitor period, and the number of the
mobile stations may be set as the number of the eighth

mobile stations.
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The mobile station number calculation section 2084 in the baseband signal processing section 208
obtains the number of the first mobile stations through 20 the number of the eighth mobile stations (step
S502). The call processing 210 obtains or confirms the processing load of the own base station
apparatus and the process load of another node (step S504). The call processing section 210 determines
whether at least one 25 of the ten discriminants shown in Fig. 33 is true (step S506). When all the ten
discriminants shown in Fig. 33 are false (step S506: NO), the call processing section 210 determines that
the mobile station 110 starts'30 coattadriiéations artéve withthe bhse staticrtapparatus200ih the cell 50

using Evolved UTRA:and UTRAN (ste S508). At thig timey thescallpreeessing section210.qarries out a
process that allows tpﬁ mo@lehsg%tiqnno l%IGO start the commurlllic%tion% %Jnie%With the b%secgtation

- t
apparatus 200 in the cell 50 Using Evolved UTRA and UTRAN. © respec

each logical channel. 1In this case, the calculation

5 of the number of the mobile stations described above
is carried out with respect to the logical channel.
Namely, the mobile station number calculation section
2084 calculates the number of the logical channels in
which the data discarding due to delay takes place.

10 In addition, the mobile station number
calculation section 2084 may provide +the <call
processing section 210 with the transmission buffer
state of the RLC layer provided from the RLC processing
section, namely, the buffered amount or the buffered

15 time of the downlink packet data of the mobile station
100n.

The number of the first mobile stations through
the number of the eighth mobile stations may be
calculated with respect to each TTI (or referred to as

20 a "sub-frame"), or may be a value sampled at
predetermined time intervals. In addition, the number
of the first mobile stations through the number of the
eighth mobile stations may be a value obtained by
averaging the values with respect to each TTI in a

25 predetermined averaging period, or a value obtained by
averaging the values sampled at the predetermined time
intervals over a predetermined averaging period. In
addition, the averaging period or the sampling period
may be configured as parameters.

30 More specifically, the averaged value or the total
value over a predetermined time period, for example,
100 ms is calculated, and a value after filtering the

above averaged value or the total value using the
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On the other hand, when at least one of the ten discriminants shown in Fig. 33 is true (step S506: YES), 5
the call processing section 210 determines that the mobile station 110 cannot start the communications
anew with the base station 200 in the cell 50 using Evolved UTRA and UTRAN. In this case, the call
processing section 210 does not carry out the process that allows 10 the mobile station 110 to start the
communications with the base station 200 in the cell 50 using Evolved UTRA and UTRAN. In the
above example, all the ten discriminants shown in Fig. 33 are used to carry out the determination. 15
However, parts of thé @én- digermirtants may beruseatdocampeoitithe deterntingtioninbe N, a
transmission control tmethed insthe hase station apparatus 200, ageording tothis example; issexplained
with reference to Fig.e6. %(%‘l;]hemrggbcii{e sta ign ngber calculation section 2084 obtains the number of the

first mobile stations of carrier #1 and the number of the first mobile stations of carrier #2 (step S602). The

call processing section 210 8&frhines Whetherthe TuliBer-of the'first mobile 25 stations of carrier #1 is
larger than the rlumber of the.firstmobilelstations;eflcasriert#2(steppi $6@4)ing When the number of the

first mobile stations of carrier #1 js nqt Igrger than the number pf the first mobile stations of carrier #2
(step S604: NO), the call 30 processing section 210 determines that the mobile station 110 starts

communications anew using Evélved SR ac® BTRAN ftép 5606) through the carrier #1. Namely, the
call processing section 210 ¥ets theccarrier #4 ¢d beaha eariertiith which the xbnmunieations are

carried out when estgblishing-the communigations between-the mohilg.station 310 ard the base station

appaﬁuu320010 A value of "a" may be set to, for example, 1/2%/2)

(k =0, 1, 2, ..). In addition, the above predetermined

time period may be a value other than 100 ms, for example,

200 ms, or 80 ms, and set to be various other values.

Next, a transmission control method in the base

15 station apparatus 200, according to this example, is
explained with reference to Fig. 5.

The mobile station number calculation section

2084 in the baseband signal processing section 208

obtains the number of the first mobile stations through

20 the number of the eighth mobile stations (step S502).

The call processing 210 obtains or confirms the

processing load of the own base station apparatus and

the process load of another node (step S504). The call

processing section 210 determines whether at least one

25 of the ten discriminants shown in Fig. 3B is true (step

S506) .

When all the ten discriminants shown in Fig. 3B

are false (step S506: NO), the call processing section

210 determines that the mobile station 110 starts

30 communications anew with the base station apparatus 200

in the cell 50 using Evolved UTRA and UTRAN (step S508).

At this time, the call processing section 210 carries

out a process that allows themobile station 110 to start
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50n the other hand, when the number of the first mobile stations of carrier #1 is larger than the number of
the first mobile stations of carrier #2 (step S604: YES), the call processing section 210 determines that
the mobile station 110 starts communications using 10 Evolved UTRA and UTRAN through the carrier #2
(step 5608). Namely, the call processing section 210 sets the carrier #2 to be the carrier with which the
communications are carried out when establishing the communications between the mobile station 110
and the 15 base station apparatus 200. In the above example, the number of the first mobile stations
of carrier #1 and thetnumberefithé first heobile stations of ddrrel #2 aretconisared PowevEE a similar
determination may bgonade, by usingdhe namber20, of these¢end mobile stations.ghe number of the
third mobile stations, the nugmrtl)eE Q]éthoetf}gggh k%%béle svtv%tie%s tchelréurgtgeroqethgpftg }gréobcileenstations, the
number of the sixth mobile stations, the number of the sevent?i mobile stations, the number of the eighth
mobile 25 stations, ot 7€ protessing fodd ot the B Basé stafionappdratuses wittt fegpect to each
carrier. Alternatigely tthe similar determinationdnayehe tade byusigtplural ones ehthe nunber of the

first mobile stations threugh.the. aumber of e gighth mebile,30stations,and thepracessipg Joad of the

own base station apparatus with respect to each carrier, By controlling in such a manner, the number of

the mobile stations Miay Be B4tial BEfveamthe TarAdrS #7ahG %L1 T the'Sddve BXampigShows a
case where the mobil@ Batiem 410 $tarts comhunidations-asew with ¢thedzask stationeagpparatus 200 using

Evolved UTRA and UTRANJR the eell K05 This may:includg @ ease wherea sommunicationssare started
with a base sta}i n 200 in a %e"15e0 b%/acell chalnggst%ng gger lcik%he AIternaIiveI%/,. t(pe abO\éehexampIe

shows a case w erettﬂg I'IP]8 ife stailontljl%nstarts communications %%QVH\}%IIt]th%e Jbarég S‘/{étlon apparatus

200 in the cell 50 usingeLPEF6Ivelt UTRA ahtl UTRAN: $na@ibitiontd Griinstead of 148, 8 E&frier on which
the mobile station 110heampRemains in the area of) after the communications are completed may be

specified in accordance with at least %Q)eo(g]f%thg }péjpg&é pf g’ielfir%@o@g%s&aitié)n%,itlm(ia rig number of the

second mobile stations, the number of the third mobile stations, the number of the fourth mobile stations,
the number of the fifth’rmBBile statiohs thé hEimiss of thé SixthyMmabilé StatishisS tHeMliibét of the seventh
mobile stations] @anditheratmaber phthesightht he ten discriminants may be used to

carry out the determination.

Next, a transmission control method in the base
station apparatus 200, according to this example, is
explained with reference to Fig. 6.

20 The mobile station number calculation section
2084 obtains the number of the first mobile stations
of carrier #1 and the number of the first mobile stations
of carrier #2 (step S602). The call processing section
210 determines whether the number of the first mobile

25 stations of carrier #1 is larger than the number of the
first mobile stations of carrier #2 (step S604).

When the number of the first mobile stations of
carrier #1 is not larger than the number of the first
mobile stations of carrier #2 (step S604: NO), the call

30 processing section 210 determines that the mobile
station 110 starts communications anew using Evolved
UTRA and UTRAN (step S606) through the carrier #1.

Namely, the call processing section 210 sets the carrier
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20 mobile stations when the mobile station 110 completes the communications with the base station
apparatus 200 in the cell 50 using Evolved UTRA and UTRAN. This is explained in the following with
reference to Fig. 10. The call processing section 210 determines that 25 the mobile station 110 carrying
out communications with the base station apparatus 200 in the cell 50 using Evolved UTRA and UTRAN
completes the communications (step S1002). Here, the completion of the communications may be found
when the mobile station 110 30 triggers or when the other end of the communications with the mobile
station 110 triggers. At ahy rate,blifers e éomnitnicatiohs e tdompletedy a prédetermsined message is

exchanged and thusdhe gak processing,seetior 210 6an setermine the cempletion oftheon s
communications. The meortl)_ll% gtgtlgn Quq\berS%%I%glggo %ctlggcgogﬁ in g}aesbea_ssekg%r%dlgl nal

. : t . .
processing section 2 8 5 obtains the number of the first mobile stations of the carrier #1 and the number

of the first mobile stations of tHeScariér-#2 (step S1004). The call processing section 210 determines
whether the number of the fvst mokile-statiens.aefittie carréer #lnis largebthandhe denumbertof the first

mobile stations of the, carrier #2 (steR,51006). - - WWhen the number of the first mabile statiops of the

carrier #1 is not larger than the number of the first mobile stations of the carrier #2 (step 51006: NO), the

15 call processing s&ction’210 YE&rntites tht HemoBite sBich 110 Edmpé ol *(réMaittslini the area of)
the carrier #1 in an idIé $tatetdfter the completion of thie eemmiunicativhsdstepr51.008F Narmely, the call

EFO%GSS;TQ S(;ction Zéﬂéirﬁﬁtﬁih% mQEH;%%@HOWll)O %Q@r%n&%%ﬁlhﬁnqaé%}q%&%%s uQnthe Otr?er
and, when the numper of the fi obile stati f the carrier #1 is larger than the nymbper of the first
mobile stationslgf t?eg\ég(ririve? Z{issltté% SHKo) 6?}$§§€tézlgéj|}lﬁff)cie%semgc ig aee:trerr%%ez %E?ﬁat the mobile
station 110 camps of {fetains i+ itrelarea ofcthe Thfrie? #1249/ apidie stae aftern theldompsiétion of the

communications (stepn2101Q)r Nasiely #the eall precessing segtien 210 directs the mebiletstation 110 to
Cmﬂpontheca”mr%%mmunications are carried out when establishing the
communications between the mobile station 110 and the
15 base station apparatus 200.

In the above example, the number of the first
mobile stations of carrier #1 and the number of the first
mobile stations of carrier #2 are compared. However,
a similar determination may be made by using the number

20 of the second mobile stations, the number of the third
mobile stations, the number of the fourth mobile
stations, the number of the fifth mobile stations, the
number of the sixth mobile stations, the number of the
seventh mobile stations, the number of the eighth mobile

25 stations, or the processing load of the own base station
apparatuses with respect to each carrier.
Alternatively, the similar determination may be made
by using plural ones of the number of the first mobile
stations through the number of the eighth mobile

30 stations and the processing load of the own base station
apparatus with respect to each carrier. By controlling
in such a manner, the number of the mobile stations may

be equal between the carriers #1 and #2.
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30In the above example, the number of the first mobile stations of the carrier #1 and the number of the
first mobile stations of the carrier #2 are compared. However, the similar determination may be made by
using the number of the second mobile stations, the number of the third mobile stations, the number of
the fourth mobile stations, the number of the fifth mobile stations, the number of the sixth mobile stations,
the number of 5 the seventh mobile stations, the number of the eighth mobile stations, or the processing
load of the own base station apparatuses with respect to each carrier. Alternatively, the similar
determination may be madelh\eugiRg pliraFeie’of thd aumber ofthe firsemebilé $0sedtibAs through the
number of the eighthsmabile stations and thesprosassing loadiof the ewsbase stationappasatus with

respect to each carrieE. By, controllinaqrin suchzaor@anner th nurpbego{] mobiclie gtﬁg s may be equal
between the carriers #1 and #2151 the above ste%%léil%%\fgndvglolgﬁﬁe ase statglgon alrr)]paratus 200
specifies the carrier 6 hictftheé motile statiéh 120 skévld caffp by frovitling theSmobiferstation 110 with

a cell ID and frequencynonuwhich theomebile stationrldqiswto camp when the 20 commuanications with the
mobile station 110 are completed. The cell ID and freguency;may, be jngluded, for example, in the

completion message indicating the completion of thé communications. Although the number of the mobile

stations is used 25 in the abové exampie” @ ftaction’ 6r rati With T85pEt fo & preligtefmingd Yalue may be

used instead to carryghere the mobile station 110 starts communications anew
with the base station apparatus 200 in the cell 50 using

10 Evolved UTRA and UTRAN. 1In addition to or instead of
this, a carrier on which the mobile station 110 camps
(remains in the area of) after the communications are
completed may be specified in accordance with at least

one of the number of the first mobile stations, the

15 number of the second mobile stations, the number of the
third mobile stations, the number of the fourth mobile
stations, the number of the fifth mobile stations, the
number of the sixth mobile stations, the number of the
seventh mobile stations, and the number of the eighth

20 mobile stations when the mobile station 110 completes
the communications with the base station apparatus 200

in the cell 50 using Evolved UTRA and UTRAN. This is
explained in the following with reference to Fig. 10.

The call processing section 210 determines that

25 the mobile station 110 carrying out communications with
the base station apparatus 200 in the cell 50 using
Evolved UTRA and UTRAN completes the communications
(step S1002) . Here, the completion of the
communications may be found when the mobile station 110

30 triggers or when the other end of the communications
with the mobile station 110 triggers. At any rate, when

the communications are completed, a predetermined

message 1s exchanged and thus the call processing
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out a similar control. For example, when the maximum number of the mobile stations connectable in the
cell is defined, the number of the first mobile stations 30 through the number of the eighth mobile stations
may be defined with a ratio (percent) with respect to the maximum number. Alternatively, the number of
the first mobile stations through the number of the eighth mobile stations may be defined with a ratio
(percent) with respect to the number of the mobile stations connected in the cell at the time. The number
of the mobile stations connected in the cell is the number of the 5 mobile stations in an RRC connected
state in the cell. Thetabove calculatien of g rumbercof theemobiasthtibRAs mayrlie cabrfed out with
respect to each servicentype, iof £a€h gentract type, or each terminal device type, each Radio Bearer type,
each logical channel, or 10 %%ceh priokr)i_tLychass type. In tqje above falcijlagigg rgf the ncumber of the

. . TO St ey calcu % sectlon )
mobile stations, a spontaneous value such as 1 TTI (or, referred to as a sub-frame), a value obtained by

measuring and averadifig over aiBRger pefibd ot avaliie 15 bbtafed by samipfifg Hid spontaneous
value at predetesminedsamplingtpenadstand averagindg thessampled Malues: Whenscartyitigeout

averaging, the averaging may be,a pormal, averaging, of A Averaging,using, a fargetting coefficient. In

addition, the , ,
of the carrier #2 (step S1004). The call processing

section 210 determines whether the number of the first
mobile stations of the carrier #1 is larger than the

10 number of the first mobile stations of the carrier #2
(step S1006).

When the number of the first mobile stations of
the carrier #1 is not larger than the number of the first
mobile stations of the carrier #2 (step S1006: NO), the

15 call processing section 210 determines that the mobile
station 110 camps on (remains in the area of) the carrier
#1 in an idle state after the completion of the
communications (step S1008) . Namely, the call
processing section 210 directs the mobile station 110
20 to camp on the carrier #1.

On the other hand, when the number of the first
mobile stations of the carrier #1 is larger than the
number of the first mobile stations of the carrier #2
(step S1006: YES), the call processing 210 determines

25 that the mobile station 110 camps on (remains in the
area of) the carrier #2 in an idle state after the
completion of the communications (step $S1010). Namely,
the call processing section 210 directs the mobile
station 110 to camp on the carrier #2.

30 In the above example, the number of the first
mobile stations of the carrier #1 and the number of the
first mobile stations of the carrier #2 are compared.

However, the similar determination may be made by using
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20 averaging period, the forgetting coefficient, and the like for averaging may be set as parameters.
According to an example of the present invention, the number of the mobile stations associated with a
consumption amount of the radio resources may be 25 calculated, and call admission control using the
number of the mobile stations is performed to carry out the carrier selection, thereby providing more
efficient communications. In addition, an example of a system to which 30 Evolved UTRA and UTRAN
(another name: Long Term Evolution or Super 3G) is applied is described in the above examples.
However, the base stdtfonrappagatus and'the eempishications eoAtréltmethdd acterdingtocan
embodiment of the psesentdnvention areapplicabledo al $he systems.carrying aut €opyuurisations using
a shared channel. In aqglthog,stpe number caf thenlgglkg:al cancnﬁ:Ies PiI)S] tgﬁl%uol%teg e|nSt]€|e 1gﬂbove example.

_m? ﬁ atrons, 8 gr f 1TQns,
However, plural logical channels are groupe ?referre to as a logical channel group, later) and the

number of the logical Efarélgrdups mdybé talehidted Mhilé te presént inventioA&s beén explained
10 with referencg to specifie examples, thelexamples ares merely ihustradive @hdtan peesogthaving ordinary

skill in the art will understand variqus glterations,yaoglifications; substitutions, replacements and the like.

While the present invention has been explained 15 by using specific values in order to facilitate the

understanding of the“praSeminveREGH, dsevaluds e mefdhy Exanples BhdVafdusvaides may be
used unless otherwige hetedaWhile the apparatuses becorthirigetothe @xamplesaof the presént invention

are by using plural ones of the number of the first mobile

10 stations through the number of the eighth mobile
stations and the processing load of the own base station
apparatus with respect to each carrier. By controlling
in such a manner, the number of the mobile stations may
be equal between the carriers #1 and #2.

15 In the above steps S1008 and S1010, the base
station apparatus 200 specifies the carrier on which
the mobile station 110 should camp by providing the
mobile station 110 with a cell ID and frequency on which
the mobile station 110 is to camp when the

20 communications with the mobile station 110 are
completed. The cell ID and frequency may be included,
for example, in the completion message indicating the
completion of the communications.

Although the number of the mobile stations is used

25 in the above example, a fraction or ratio with respect
to a predetermined value may be used instead to carry
out a similar control. For example, when the maximum
number of the mobile stations connectable in the cell
is defined, the number of the first mobile stations

30 through the number of the eighth mobile stations may
be defined with a ratio (percent) with respect to the
maximum number. Alternatively, the number of the first

mobile stations through the number of the eighth mobile
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20 explained in the form of the operational block diagrams for simplicity of explanation, such apparatuses
may be realized by hardware, software or a combination thereof. The present invention is not limited to
the above examples, but includes various alterations, 25 modifications, substitutions, replacements and
the like without departing the scope of the present invention. This international application claims the
benefit of the priority date of Japanese Patent Application No. 30 2007-010858 filed on January 19, 2007,
the entire contents of which application are incorporated herein by reference. This international
application claims thé thehefithsf the pridrity datelof<Jhpanéde PateatApplicatars Rot2007-150934 filed on
June 6, 2007, the entirg; gentent of whichapplication are dneerponated herein Dy reference: & his
international application claims the benefit of the, priority date of Japanese Patent Application No.
2007-313963 filed on Ibe%gﬁ]bgrezgoa? tﬁé %ntﬁg%%hter?ltt%?wﬁig)ﬁ%%eElic%%or? }é?e iﬁgc;grﬁ%reated herein
by reference. 10ThisSihferriativhaFapplieaticiticlainsthe beréfit oiffihégﬁorﬁvfﬂﬁfefof%péﬁ@se Patent
Application No. 2007329026 filed ondnecemben 20R2008the @ntire santeat ohwhich application are

incorporated herein by referegee 15, CLAIMS ;1 4+ 104 Rase slationappargtus that cagiesout 5

communications with [t)lural mobile stations using a shared channel, comprising: ,
stations may be carried out with respect to each service

type, or each contract type, or each terminal device
type, each Radio Bearer type, each logical channel, or
10 each priority class type.

In the above calculation of the number of the
mobile stations, a spontaneous value such as 1 TTI (or,
referred to as a sub-frame), a wvalue obtained by
measuring and averaging over a longer period, or a value

15 obtained by sampling the spontaneous value at
predetermined sampling periods and averaging the
sampled values. When carrying out averaging, the
averaging may be a normal averaging, or an averaging
using a forgetting coefficient. In addition, the

20 averaging period, the forgetting coefficient, and the
like for averaging may be set as parameters.

According to an example of the present invention,
the number of the mobile stations associated with a
consumption amount of the radio resources may be

25 calculated, and call admission control using the number
of the mobile stations is performed to carry out the
carrier selection, thereby providing more efficient
communications.

In addition, an example of a system to which

30 Evolved UTRA and UTRAN (another name: Long Term
Evolution or Super 3G) is applied is described in the
above examples. However, the base station apparatus

and the communications control method according to an
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a calculation section that calculates the number of the mobile stations having data to be transmitted
through the shared channel in an uplink transmission 10 buffer among the plural mobile stations with
respect to each priority class. 2. The base station apparatus according to claim 15 1, wherein the
calculation section calculates at least one of the number of the mobile stations having data to be
transmitted through the shared channel and the number of the logical channels of said mobile stations, in
accordance with a buffer state reported from the 20 plural mobile stations. 3. The base station
apparatus accordingadefeme Wheréin-the cal@uiatioh sectiontchftulates anr2s-avierge value of the
number of the mobilg stations with sespeet toeachiptigrielass mmun i dhedasestation apparatus
according to claim 30Q ga\évggre(i:n thnenceaﬂculation section outputs the calculated value. ABSTRACT
BASE STATION DEVICE AND &%MMUNICATION CONTROL METHOD 5 The base station
apparatus calculates the nukibe? 8f thelridhile StatiBHE 5o tHted Mith'd Edristmptivhrdridint of radio
resources, and carriess out=cathadmission contriel in aceerdancenwitk the humdbee of the1hOrmobile station.

The base station appay %@éai'ic@ggﬁﬁéﬁ?%@@@?%‘?}@@&h@{ calcylates the numbey of the, mobile

stations having data to be transmitted in a_transmission buffer, and a call admission section that carries

out new call admissiGh i*&ccorddritdRuith thes ) and the number of the logical

channel groups may be calculated.
While the present invention has been explained
10 with reference to specific examples, the examples are
merely illustrative and a person having ordinary skill
in the art will understand various alterations,
modifications, substitutions, replacements and the
like. While the present invention has been explained
15 by using specific values in order to facilitate the
understanding of the present invention, those values
are merely examples and various values may be used
unless otherwise noted. While the apparatuses
according to the examples of the present invention are
20 explained in the form of the operational block diagrams
for simplicity of explanation, such apparatuses may be
realized by hardware, software or a combination thereof.
The present invention is not limited to the above
examples, but includes various alterations,
25 modifications, substitutions, replacements and the
like without departing the scope of the present
invention.
This international applicationclaims the benefit
of the priority date of Japanese Patent Application No.
30 2007-010858 filed on January 19, 2007, the entire
contents of which application are incorporated herein
by reference.

This international applicationclaims the benefit
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15 number of the mobile stations. FIG. 5

10

15

of the priority date of Japanese Patent Application No.
2007-150934 filed on June 6, 2007, the entire content
of which application are incorporated herein by
reference.

This international applicationclaims the benefit
of the priority date of Japanese Patent Application No.
2007-313963 filed on December 4, 2007, the entire
content of which application are incorporated herein
by reference.

This international applicationclaims the benefit
of the priority date of Japanese Patent Application No.
2007-329026 filed on December 20, 2007, the entire
content of which application are incorporated herein

by reference.
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CLAIMS

1. A Dbase station apparatus that carries out
communications with plural mobile stations using a
shared channel, comprising:

a calculation section that calculates the number
of the mobile stations having data to be transmitted
through the shared channel in an uplink transmission
buffer among the plural mobile stations with respect

to each priority class.

2. The base station apparatus according to claim
1, wherein the calculation section calculates at least
one of the number of the mobile stations having data
to be transmitted through the shared channel and the
number of the logical channels of said mobile stations,
in accordance with a buffer state reported from the

plural mobile stations.

3. The base station apparatus according to claim
1, wherein the calculation section calculates an
average value of the number of the mobile stations with

respect to each priority class.

4. The base station apparatus according to claim
3, wherein the calculation section outputs the

calculated value.
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15

ABSTRACT

BASE STATION DEVICE AND COMMUNICATION CONTROL
METHOD

The base station apparatus calculates the number
of the mobile stations associated with a consumption
amount of radio resources, and carries out call
admission control in accordance with the number of the
mobile station. The base station apparatus includes a
calculation section that calculates the number of the
mobile stations having data to be transmitted in a
transmission buffer, and a call admission section that
carries out new call admission in accordance with the

number of the mobile stations.

FIG. 5
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