DESCRIPTION TITLE OF THE INVENTION BASE STATION DEVICE AND COMMUNICATIONS
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 Nefifpfd REd€¥¥ (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 frequeqqyrla@dép(sglp_l garfWNq‘ri%gata are placed on the respective divided frequency
bands to carry out transmission._The sub-carriers are densely 25 arranged in a frequen%y direction,
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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) 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 in 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 band 1is divided 1into

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 exampk) ihén BrEN &b bRS $@fionkaed 1 St ovshnUrichfshicatbwankB& gell, if a large
number of mobile stajpns tdig earyingsoutacmmmBications iy the eelhanch freicommemicatipns capacity
reaches near the upQ%ra!i |Eé}ae 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 statiorfto stARRbAFNUNIELTHEHALAREF the SYFBEMof the WddikSRations
carrying out communicatehsni tree call Boco@d®od nod $hé fwethes 20\exqeade p)prienetaimmyed threshold

value, and allows the, ngw makile SiAURR 8 7iart cammyHeations anaw wWhepdie Rymee isfess than or

equal to the predetermined threshald value. From_a viewpgint o s#ch call gﬁmlssmn control, the number

f
of the mobile station§ 2B RA Y LR ASmFRARGASNs has'tBHETHE hEimbErEr tie iBlie Shtions that
are consuming the radib Hsosged 1 onsn Halditiare IHerease teneeallipli e dadiepeindd ng
communications Systn tr exagmnle) eRiYsCRBRRBIFRIQNS pysteaihasa Bequenay kandwidth of
20 30 MHz and@““ﬁéﬁ%"@@“@%ﬁo'}.S»?%’iscet%Sig%X\{: DCM%FH] 'It_]hFC%OtI\I/I(I)-I% Sfr%uenq‘ rg)andwidth,
there exist four W-CBRMA catridre becalse a frequency ban width Of One artierm W-CBMAis 5 MHz. In
this case, itis prefefebfe fFsh bviddpomt bEditieALIRYE o ThePdubacy lesbliR2S tidi€he number

of mobile stations becequa) imeach aftthectonn W CEMA cagiersnFutther expliibatiam is mesle 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 value. 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 is 5 MHz. In this case, it is



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 establisheg8 BaHakd aufibeP ot nydseredivhsad efidH & Rk died eiRamTel ¥ established

are generally the sarfieeen die ptiss haod s Thaitiligae shargsbehammelsiii uplist and sndownlink, and
the power resource %réd @&Lﬁﬁpe ms%tcggﬁ v&l:]jcf{ﬁlée %pnwgdggi&) resQYEes.are shared by plural
St

mobile stations. This means that no radio resources are ensured for the individual mobile 25 station. As a
result, it becomes difficult thEHAENRIMSeRE e hbBile ERitBRE fiadhigtonkBEio B&EHIiHEd with the

base station apparattb eomesidrelssoettoeor®. with the radio resources to be consumed. In addition,

because LTE mai.nly Intendg-3¢Q r@ggﬁ,tpqaée} tW—r@mﬁ?iGE’ith?%‘e@aé( be 8 inelle ptaiiam haj QOeS not
consume any radio resources ev% when theboi?'nﬁ%(frys established betweeriathe base_station
c

apparatus and the mbbild ¥t48A Idepehahi SENREIhERT of AR bhEKet T For example, it
can be imagined thaga@ndiile fatih BEg tbaniceipedREotendrin ad LHBwWgstene soly ferethree

minutes out of ZObTi?]Htg%E%@_g wﬁ@@dhgggwg@n@gﬁws@m@dn%ﬂ @tag%gmﬁ;g@,base station
apparatus is established. Even in this case, it Recomes difficult that the ile stations having connection
o rehec ke By A A B e A Sl e Do
consumed. In LIE, a loes&&oitere the cormbaorrdetiiernmab hshirtakis end #d ddtdstation

apparatus is established isahech ac & ih aotivd statecal RAS adrvegled statee thdlegauer, it is
q dorat . RN i
under consiaeration %?EW& h%%%lﬁ%$?8@$$vggfqt8§5%ﬁ WhS" lt;/d%‘é@e i'gelééﬁli@aﬁare

continuously received and a state where downli a are discontinuous see Non-patent

Document 2, for exaffhE)NA& ktAS 1R8] CahdibsnRe LIE hBiRAGAELRY-in WifchddWink ta are

discontinuously seceiveld id ealletictDsosntihioousvhich 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, because LTE mainly intends

30 packet data transmission, there may be a mobile station
that does not consume any radio resources even when the
connection is 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 INVESTION PREBREMESTO B Sts/mp svetHEaRgENTFION exadgover, the

above background aftthasathefellawiang elletisadslessriae abeva: ioa difiguld swihedadd 5 system for
the number of the m%@'@%@ﬂ%t@/"ﬁ cgng_cpgn sf}??%%h%%w hﬁgﬁ,bQﬁgtgtﬁ? ﬁag%r?tus to
correspond one-to-one with the resources to be consumed. Namely, the number of the mobile stations
having connection eStdBliSTeRith i bEse QtKidR PAARatRUSRHIR SRR AGEWSH the number
of mobile statiors acturedlynoairyihg ataztivnuracationseisrasthesadid resowppakasussuis a problem is

raised in that the abouercallirpission GEpRAl ¥9ingie number of ihe, Bobile stalipps hayipg connection

15 established with the base statio aratus cannot be carried out. i} .
tﬁat the moB ?Pg stat:“:ons Lav?ng connection established

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 iIs 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 i1s called a Discontinuous
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.
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 resofkls i ' h@&%stablished with the base station
apparatus. MEANS FOR S@{dﬂél\(c‘e’r'HE FtIR@BLﬁM)errdeam(gﬂwﬂw akave priehlem,thbase station
apparatus accordlng,ll8 o%v"ij\g;g @FB qft & present invention carries out communications with plural
mobile stations using a s are anne includes as one of the characteristics a calculation section
that 5 calculates the numbef\8f tﬁ@%bﬁl'é%‘i*at%?]%‘%%vmb‘dalé P T A8 ted tnblg§h tFshared
channel in a downlinkysthemisEomn klfter aondng the Hlutdd enoivlie statiost 2t ilwnsurhberiofghe logical
channels of said mopils-sfaligiAmang4ha iR shiBRelhef Biesabils £P8IRGESa ra Bisconfiguring

in such a manner, the number of the mobile stations that actually consume a radio respurce in downlink
can be calculated. AﬁBth&od’arspesﬁé’ﬁ% PP&rates 8% rdi ?b ahEs hfsstihEfitor B p%gsent
invention carries out@ensnimscationsanied ylurdlhﬁobil@@@tmr@fusﬂgea sharelechahasll ang includes as
one of characteristic a\cpiglationiestan hak sAawRiPSHE deagi eRe ehidieswsbes phipoRobile

stations hav'n%gatat%ggratus 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 iInvention 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, iIn 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
In order to solve the above problem, a base station




20 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. 25By 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 30 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 mabiRadtafers tAacifEY M@ qlient®n camiee duhesrhinihickhénPthesiRjhtthe shared

channel and the nunibey f trieomobda Biaiiess thatdess dieguerittysaardessoutvaarnmynicatians through
the shared channel. 36 ppafigring U dia AN ey EhenAReRADE SiARS by actually

consume a radio resource can be calculat not er base station apparatus according to an
embodiment of the P8R TnidifigaFactsitistics a calculation section that
5 calculates 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 or the number of the logical channels of said
mobile stations among the logical channels of the mobile

10 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

15 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

20 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.

25 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 1iInvention carries out

30 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 that highly frequently



10 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 less than a predetermined threshold value among the 15 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 mobile stations that actually consume
a radio resource 20 can be calculated. Another base station apparatus according to an embodiment of
the present inventiorFdrfié§ U@ ednfrRnitktibmna WAeNSuld FrsHIe khtoshadifgl C4e@ dhannel, and
includes as one of charactariséicsriand 8iist eafculatien seetdn hatceicuiaies at teast onkeafdhe number

o the mobiestatons Payiya 42 o b2 JEPSEIIGE ol e EaepFfeel s dpvriin

transmission buffer amon ral mobile stations and the number of the logic annels of said 30
mobile stations amoi§ #HefBgleAPcHHRhels of the mobile stations (referred to as the number of first
mobile stations, hereinafter)By senofd galcuiagianssctan thatcaleutgteshat teash emecdf thieenumber of

the mobile stations hayingdatadg PpdrosriideddRraval e shasshehanpaldy dn-wrlink fegsmission
buffer among the plural m%blleﬁs?:jtlonﬁ and the number of the logical channels of said 5 logical channels
f

among the logical cHaMReR % G/ HobAEEftions (referred to as the number of second mobile stations,
hereinafter);  a third calcAlatdim sdctivaskatsbiduiates aepauraierof acstlediatibnteharhighly

frequently carry 10 ogi g@@mmeicatiops thigwigh tb?é@é'iﬁﬂ chatnehgetenedtaasites nusmper of third
mobile stations, hereinafter); . % fourth cachIqatiori sect'ion thﬁt-ct'ilcula{estme number of mobile stations
ation ; U mo a

that less frequeintly c%?rny}ni Ot EoMmanications &rourg% the SRared cRanne! ?lne?erruesdltggas?he number

of fourth mobile stati®hg Rdeftlzf@nel . and includes as one of characteristics
a calculation section that calculates at least one of

the number of mobile stations having a transmission rate
less than a predetermined threshold value among the

15 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
mobile stations that actually consume a radio resource

20 can be calculated.

Another base station apparatus according to an
embodiment of the present 1invention carries out
communications with plural mobile stations using a
shared channel, and includes as one of characteristics

25 a Tirst calculation section that calculates at least
one of the number of the mobile stations having data
to be transmitted through the shared channel iIn a
downlink transmission buffer among the plural mobile
stations and the number of the logical channels of said

30 mobile stations among the logical channels of the mobile
stations (referred to as the number of Ffirst mobile
stations, hereinafter);

a second calculation section that calculates at



a fifth calculation section that calculates the number of the plural mobile stations (referred to as 20 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 value
among the plural mobile stations and the number 25 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 least one of the number of the mobile stations having 30 a
data buffered time lohgasthadne prbickaeninea BaEshdidbuaaRd ke AABACOIhBaYHES channels of
said mobile stations ameagtbe tiegiaat ghanrials etithennobitshstatienss(iafeseddn asrieda number of

seventh mobile stati%rllF,, ﬁiﬂﬁft%r')'an sm@'d giggcfg dﬁgl{al#gpo%rﬁgﬁ%o t&ﬂﬁpﬁeﬁhgyﬁﬁgt one of the

o
number of the mobile stations havhrjf% data discar ue to delay and the number of the logical 5

channels of said moSife&ARETs AR R HIRBE! BF tid R dies thadneRasiird madie athtlons
(referred to as the ndmbdroat Eighttamoblls statiomsy hereenaktegi aad a chthadmbksioofcottnel section that

controls 10 admissionf gyevs e9PINcaEiPR Fopt e rpEbURStetians P dancsstitihgt least one of
the number of the first oﬁile stations, the n:Ember_oft e second mobile stations, the number of the

thirdmobile stations, TP AdhbarEAL fifth I8 Yeaibh& "the number of 15 the sixth mobile stations,
the number of the seventh roHileidtdtioes] and atd pombectfite difiat madicudat®s. the By

configuring in such exmapeer. FHMISEIPNCWERL PbR Sy genTEiag Chlt 680 SR EPPUOIpGHN

10 out communications through the shared channel

(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

15 out communications through the shared channel

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

a Tifth calculation section that calculates the

number of the plural mobile stations (referred to as

20 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

value among the plural mobile stations and the number

25 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

least one of the number of the mobile stations having

30 a data buffered time Qlonger than a predetermined

threshold value 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



20 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
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 mobfi€ %&ii&As frefet ke 16 EaERe AEmbae bEiBehbBITd stations, hereinafter); a
second calculation section that edlgiiziescatieat K0 tBe ouinber of e 6wbie Ftatiessaeving data to

be transmitted throuqbl%%%ﬁ%q{gd&papﬁgl illqbﬁgﬂg)g%ll’lin(l)<11rf;l_r}§éni§h iBri pFJffgrtgtppgggh% Q{yr@lg:obile 5

stations and the num he logical channe aid logical channels among the logica nnels of the
mobile stations (refeflRiHSHR IfiRcher6r bl Mo katoRs e &ikid)caliiod €gikulation
section that calculateshterilsurolferset idobitebatd o rstth i loigslyrenug Nty eamy obegsoromunications

through the shared cpgangb(siedddn A51Rq SusPS R thish PLils sIAlPSR " ¢rIEPPed fourth
calculation section that calculates the 15 number of r%oblle stations that Ie.st frequent]| _carg out
9?2 ?ﬂ?’l :

communications throtgh tRe shatt§ chdHiBPGEferr8d to &4 AL B Istrth $HSHHE Y Rions,

hereinafter); a fifth chleniafio@ E&etiohthanshiculates the 20 number of the plural mobile stations (referred
to as the number of fifth mohjlecgaionsg gy isiers on td siKthsealqulatipngsection that €glicylates at
least one of the pumbgr, g SROLS SIAToR Rving: A RTRTRTOR 245 57° AR @ pssiFigmined
threshold

stations iIn 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 fifth mobile stations, the number of

15 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
of a newly generated call can be controlled 1in

20 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 1invention carries out
communications with plural mobile stations using a

25 shared channel, and includes as one of characteristics
a Tirst calculation section that calculates at least
one of the number of the mobile stations having data
to be transmitted through the shared channel 1In 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 Ffirst mobile
stations, hereinafter);



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 longer than a predetermined threshold value and the number of the
logical channels 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 eight/$ eseidti6a bestkbntthancaeaitanriesés grhtisk e thd mobile
stations having data pésgetdeshe@ue 1o dalayrantbbe nimhierefito® opical eharirels oh asidmgobile

stations among the Mq%ertq; tlgc;:J Iog&,cgrh %pﬁr{n%?ofttﬁg &%Ieﬁ{gtiogﬁa(gsrrgﬂ A ihei Prumber of

eighth mobile stations, 10 hereinafter); an requency selection section that selects a frequency

band with which a m®Bil& BBk dFrddsahzdhAuRicEfsts anarth kb miHEALitAeR &t one of the
number of the fisst mobdd statisnsnthet henben loé t5afietsexrdugnobile stadionsg, ikeafumaedof the third

mobile stations, the qugerql tas, iiln Bpbile,sighignse the nusesf thersihanebils ptagigas, the

number of the seventh E]Qj)ile stations, and thepumber of the eighth mobil statiolgts, and the processing
load with 20 respect 1§ BAdE i3 &3dkS bantr € Te BL&AnkGuisy IhUAUREAnET aSRS&Ri Ay band that
a mobile station useg ebddrey sttacbhansnicaons kmafiteanbie selected in accordance with the number

of the mobile stations that agtuglyj ganNsLie aradiPAPrest i Ge ARAha RasERiatareapRa atus

acuwdmgtoaqo 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 Ffifth 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

10



embodiment of the present invention carries out communications with plural mobile stations using a
shared channel, and includes as one of characteristics 30 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 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); 5a second calculation section that calculates at least one of the number of
the mobile stations HERRgTRRd kehskatdaied aengh HesHad erartikl Fhénh dgimhkemhsmission
buffer among the plusalanekilbsstationstanditbe nuembetattheregicalcharireld ot said 4 0tegical channels

among the logical c nmglérofme @g@&%ﬁﬁti%ﬁﬁrﬂ&er@gﬂ ir"ér]i%e n f@pgri ﬁfa#gp mobile stations,
' tca :

hereinafter); a third calculation section tha culates the numbér of mobile statioris’that highly
frequently carry 15 out com@UrfdARRE hroligh kR LRA&e et i hadncaks wbate fudser of third

mobile stations, herenfafteheg 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,
10 hereinafter); and

a TfTrequency selection section that selects a
frequency band with which a mobile station carries out
communications anew in accordance with at least one of
the number of the first mobile stations, the number of

15 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
eighth mobile stations, and the processing load with

20 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
the mobile stations that actually consume a radio

25 resource.

Another base station apparatus according to an
embodiment of the present 1iInvention carries out
communications with plural mobile stations using a
shared channel, and includes as one of characteristics

30 a Tirst 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

11



a fourth calculation section that calculates the number of mobile stations that less frequently carry 20 out
communications through the shared channel (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 25 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 value among the plural mobile stations and the number 30 of the logical channels of said mobile
stations among the 168iedlichas ot i Mophe stafotd geleedslas iannahbep bf sadithobile
stations, hereinafter)hatsivengt aalvlaticamenctorniba egicoialestad naadtxooF afibenalalier of the

mobile stations havir%g{jg@nguf F%qtglppé(anq_e(g t%@ et@%eﬁgm%r}edf}pre'spﬁg% %%gri%the number

of the logical channels of said mobile stations among the annels of 5t obile stations among
the number of the lo§itaitdRRfelsf fifd RdBAE Etdtions (referred to as the number of seventh mobile
stations, hereinafter); areeigbthocaicdatlarudection nhatecatddate t loat of dHendmiiersofsthe mobile

stations having data Q0 fiscgyded geedn delanautthemynRenebiig dowea chgnaelsfl sag mobile
stations among the number of the Io&;ical channels of the mo ileﬁjﬁ%ﬂor}i rel@rrg&to as the number of

eighth mobile statior &2 fidrehfar2?); $5a w0l ERY 1688 ARALy RHERSUMS a
processing load withaespedttoleathdngpessibandufier among the plural mobile

stations and the number of the logical channels of said
10 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
number of mobile stations that highly frequently carry
15 out communications through the shared channel
(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
20 out communications through the shared channel
(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
25 the number of fTifth 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
value among the plural mobile stations and the number
30 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

12



a frequency selection section that selects a frequency band that a mobile station remains in an area 20 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 fifth mobile stations, the number of the sixth mobile 25 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 embodiment of the present invention, in a base
station 30 apparatusk@fsds eiecshintfaliohd athodiueh asie slgictaki)g shatetéhannel, and

includes 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
5 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
of the number of the mobile stations having data

10 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);

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

a frequency selection section that selects a
frequency band that a mobile station remains in an area

20 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
fifth mobile stations, the number of the sixth mobile

25 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
embodiment of the present invention, In a base station

30 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

13



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 mobile stations among the logical channels
of the mobile 5 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 mobile stations having data to be transmitted

through the shared channel in an uplink transmission 10 buffer among the plural mobile stations and the
number of the logicaféff@nhrieds Besd fitfcal ERSchd Apval thd RofdR EREh I BN®E Ndbile stations
(referred to as the nembewaflthelsancad snakileissationst fereinatien itivalgulaied;11ha Bimestep, in

which the number of il ti t [ f ications thr the shared
channel (referred to é@%?eﬁ?ﬁr%b%?%fﬁ’te tﬁpﬁrﬁ%e%ﬁé%m%asfégﬁﬂ%ﬂer IS %!ugai%%%e}j fourth step,
in which the number®? RS EaEIRN T AN G ARG teRY Sﬁladﬁhﬁﬁrﬁé:aﬁ&}%m%&éﬁ the shared
channel (referred to at #tei oumabér eftherfedrthanabilestatond) dereifiatiee) Biaatoulatsai 28a fifth step,

in which the number of & BIHga’I mabjile statipps l(ljafqrgedctgl%thg{ymber of the fifth mobile stations,

hereinafter) is calculated; a sixth ?}egtin which ahleaﬁt onelof the nL]mberfof tﬁe mobile stations
having a transmission rate I8s§€€0N ep, 1n which at least one of 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 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,
hereinafter) is calculated;

15 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 third mobile stations, hereinafter)
is calculated;

20 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) 1is
calculated;

25 a fifth step, 1n which the number of the plural
mobile stations (referred to as the number of the Tifth
mobile stations, hereinafter) is calculated;

a sixth step, in which at least one of the number
of the mobile stations having a transmission rate less

30 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

14



30 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 longer than a predetermined threshold
value and the 5 number of the logical channels of said mobile stations among the logical channels of the
mobile stations (referred to as the number of the seventh mobile stations, hereinafter) is calculated; an
eighth step, in whichstktddst BAE bl theStati@ . oftR& fidhAE Eedtidbnd havinddaladedarded due to

delay among the plural mobiessigiionerasd 8, nimberieflihedopicas ehanaetsrot Baich mpbie stations
among the number og%hfatl%giCﬁllocglﬁpgelg%Ij@iegrﬂgbi‘g:a%qrt%i.pé:sa(r%ei t&ﬁ;{@ggam ‘ﬂn%f the eighth
;an

mobile 15 stations, hereinatfter) is calculate a ninth Step, in which admission of a new mobile

station is controlled ihQt88fdahBEWith aP I2Led S Brithe hukibe? P ki ¥ahu6ieedstidHie the number
of the second mabilestabens,dfiethenbergafdhd thinc 26 edabitefsatidas mbk nlenlsdradf tloa fourth mobile

stations, the numbe‘rﬂépl% fif%otilggs;@icpps,é[}%mg}pgr Q{fhetﬂéth mabile étgg'ql&% i%% gumber of the
seventh mobl_le §tat|C0é1$,End the number of ttﬁbglghth rﬁoblle stftlorgls. ZSBg corgéﬁ]urln in iuch a
manner, admission dShFEFSFE Aewh? getreralltfcall YARBE cQtied 85 ir S Srddhcd Qth te number of
the mobile stations tdtekcigally cohsurae rahitiomsdscead endal€@dinmunications system, according
to an 30 embodiment of the presgifHRYeBEAD INgivdAsichoge FaterapraratEhatfanirsout
communicationg, with, plugg] Mol Sitions Ying ASNRIST §B2Ueta 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
stations (referred to as the number of the eighth mobile

15 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
of the second mobile stations, the number of the third

20 mobile stations, the number of the Tfourth 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
mobile stations.

25 By configuring in such a manner, admission control
of a newly generated call can be carried out 1in
accordance with the number of the mobile stations that
actually consume a radio resource.

A mobile communications system, according to an

30 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

15



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, wherein the base station apparatus
comprises 5 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 stations and the number of the logical channels of said 10 mobile stations among the logical
channels of the mobile stations (referred to as the number of first mobile stations, hereinafter); a
second calculation s&&foh thRecdlaagtes &R Tk oR® BAFR EHFribed ' the mobile stations having 15 data

to be transmitted through tha shareditehantel-mianauplindiiens missian buftgiamont éhajplutal mobile
stations and the nu I‘?E H1 Rgicala%ngglrs\pé Isaid logical channels among the logical channels of the
mobile stations (referred to as the number of second 20 mobile stations, hereinafter);.  a third

calculation section that calctB&SaAE nbhfbeP 8Fm 0Bt Shaon SRR RRYRNSTERBALY S8Fy out
communicationssthrough theasHared thaariet (rkfariethtosssché ovumbiea of tharllcndlzitedtations,

25hereinafter);  afauidi caledlalipndectinn il calreiaiRe e BYToes eLPPBIE SKRLgRR fhat less

frequently carry out communications through.the shared channel (referred to as the numper of fourth
moqbile st):;tionsy SOhgr%F?aﬁE?)'be trans hitted t%rougrlw tF]e s'iwareéi cnanne En
a downlink transmission buffer among the plural mobile

stations and the number of the logical channels of said

10 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 stations having

15 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
mobile stations (referred to as the number of second

20 mobile stations, hereinafter);

a 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,

25 hereinafter);

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,

30 hereinafter);

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

16



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 value
among the plural mobile stations and the number 5 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 least one of the number of the mobile stations having 10 a
data buffered time longer thén abrddetemlined afrd ool @8LE UM dHethe PRk aLhBRRSstBRons and the
number of the logical ekanneals ef sdidrhebileusibéans@EMeng the topieal shamriels of Hwe/mabile stations
(referred to as the nyey gLagenin moliec! yelaloprahercipliatee rALEIENEA FACH AN section
that calculates at least one of the number o ?he mobile stations having data discarded due to delay

among the plural motfid Y&atRRS B dtRE Mibide? bitod blfof ERAIRINS oPE&d BtEnidi® Stations among
the number of the logi€akttiearineis afabechalectstiats §eafiedrenbtio Blcths trautriten ©f @igitly mobile

stations, hereinafter)ipe i‘&a‘i(@éfi%|8ﬁﬂéﬁes§%’fe‘f‘ﬁ8t SEHPISNLDEFEWES (FaGeSSIg{0ad;
b

25acalculationsection thatcalculatesa trans |S$|orbrate re ardin% one of the{JIuraI mgbile tations and

the logical channel of th@FnbBfe UERSG oF SAKRAMARUIGiSHEEARNInA CLRARREAEEAe of a

buffered data amount and aalsewefféfectrheulation section that calculates at
least one of the number of the mobile stations having

10 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
stations (referred to as the number of seventh mobile

15 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
stations and the number of the logical channels of said

20 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
measures processing load;

25 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
of a buffered data amount and a data buffered time

30 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

17



30 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 number of the sixth mobile stations, the number of the 5 seventh
mobile stations, the number of the eighth mobile stations, the processing load, the transmission rate, the
buffered data amount, and the data buffered time, and wherein the data server comprises 10a storing
section that stores a¥RSst@aRGEAA ML 18ast bak b i, ndiBerBithe firseobiie sthiidds! the number
of the second mobilenstplidns, Weaunties of tiee ehird uralile stafonshibe Fembehof itsbidugh mobile

stations, the numbergf 445 B e 15 SAURNS e AUPDR Y 1hepB el BAtony e number o

the seventh mobile stations, the humber p@tﬁge eighth mobile stations, the processing load, the
transmission rate, thBYiFefe®datgnmdlmt ArftriRd teirs bakdRa%im& n @ v68% bugut'detion that
outputs to the mdnitareeenibbl debicé aetdtadt mnesof thieenomblee of dfetfhist ealtil€ lstatbnd ¢he number

of ”_‘e second mOb”es%té@i%?néhe EH@W&&H&‘E‘HG W%@@,Stﬁﬁgn%ﬁﬁﬁé‘ﬁﬁ%i SEt']eafE’é”,th mobile
stations, the number of th Zﬁfnath obile stations, the number of the sixth mobile stations, the number of
i RO iRy

the seventh mobile st&ifo bdPASANRRIHIE mABIR HAfoRe the RERY 1644 She

transmission rate, thamdiffered data amount, and the data buffered time as a statistical value. 30
ADVANTAGE OF THE INVE/NEKN N the data server comprises

10 a storing section that stores as a statistical
value at least one of the number of the fTirst 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

15 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
data buffered time; and

20 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
number of the fourth 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, the processing
load, the transmission rate, the buffered data amount,
and the data buffered time as a statistical value.

30
ADVANTAGE OF THE INVENTION

According to an example of the present invention,

a base station apparatus and a communications control
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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 with the base station apparatus are
provided. 5 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
selection of frequency band for carrying out 10 communications, in accordance with the number of the
mobile stations that A&EAIRAc I A Padid Pedolec@ Emend erdAE BigtichehaviHyPennettion
established with the hesd si@tiopappariuehit BRIEFCDESCGRIRIION QRrBdEPRAYINGS  Fig. 1is

a block diagram iIIus&rrﬁBp{%Za_r%Bfinga%(giz??ﬁi% Qﬁm n_igglii'q{bscs&/%qm ggcpa{gipggﬂ 29 example of

the present invention. _FI%[ is a partial am Illustrating a 20 base station apparatus according to
an example of the préd&ht ithiRASe SKGHEHRR APediatsyA&y RS AfiRFeight discriminants
according to an example of the passtntinventioac2shid.i36) is to erxplanatary wibsy iluBtrathng ten

discriminants accordiy}ge@éaf&exm\p&qfitgﬁ Pregergé@éengqgit i Oﬁigaﬂ)gaq,g%@igl blogk diagram

illustrating a baseband swnal_processmg section of a bas sgﬂion 30 aP aratus acc‘hordin%to an example
of the present inventfs! unications control method are provided that are

capable of carrying out call admission control and
selection of frequency band for carrying out

10 communications, iIn 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.

Fig. 2 is a partial block diagram illustrating a

20 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
invention.

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

Fig. 4 1s a partial block diagram illustrating a
baseband signal processing section of a base station

30 apparatus according to an example of the present
invention.

Fig. 5 is a flowchart illustrating a
communications control method according to an example
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Fig.5isaflowchartillustratinga communications control method according to an example of the present
invention. Fig.6isaflowchartillustratinga communications control method according to an example of the
present invention. 5Fig. 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 logical channel and a priority class. 10Fig. 9 is a block diagram illustrating a configuration of a
radio communications system according to an example of the present invention.
Fig.10isaflowchartill®fratinga BoiaaRmcaliBie B method according to an example 15 of the present

invention. Fig. 6 is a TfTlowchart illustrating a
communications control method according to an example
of the present invention.

5 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
logical channel and a priority class.

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

Fig. 10 is a Tlowchart illustrating a
communications control method according to an example

15 of the present invention.

LIST OF REFERENCE SYMBOLS

50: cell

1001, 1002, 1003, 100n: mobile station
20 200: base station apparatus

202: transmission reception antenna
204: amplification section
206: transmission reception section
208: baseband processing section

25 210: call processing section
212: transmission path interface
2081: layer 1 processing section
2082: MAC processing section
2083: RLC processing section

30 2084: DL transmission power determining section
300: access gateway apparatus
400: core network
402: traffic aggregation server
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LIST OF REFERENCE SYMBOLS 50: cell 1001, 1002, 1003, 100n: mobile station 20200: base station
apparatus 202: transmission reception antenna 204: amplification section 206: transmission reception
section 208: baseband processing section 25210: call processing section 212: transmission path Interface
2081: layer 1 processing section 2082: MAC processing section 2083: RLC processing section 302084
DL transmission power determining section 300: access gateway apparatus 400: core network 402: traffic

aggregation server 404: monitor terminal
404: monitor terminal

BEST MODE FOR CARRYING OUT THE INVENTION
Best modes for carrying out the present invention

5 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
the same function, and repetitive explanations are

10 omitted.

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

A radio communications system 1000, to which

15 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,
.., 100,, n: an integer more than zero), and 110. The

20 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
communications with the base station apparatus 200 in

25 a cell 50 under Evolved UTRA and UTRAN. Namely, a
connection between the mobile station 100n and the base
station apparatus 200 i1s established, and the mobile
station 100n i1s in the LTE active state. On the other
hand, the mobile station 110 has not yet established

30 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
UTRAN.
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BEST MODE FOR CARRYING OUT THE INVENTION Best modes for carrying out the present
invention 5 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 the
same function, and repetitive explanations are 10omitted. Referring to Fig. 1, a radio communications
system is explained to which a base station apparatus according to an example of the present invention is
applied. A radio communications system 1000, to which 15 Evolved UTRA and UTRAN (another name:
Long Term Evolution or Supkf 3&)asEpbhéd irdudEd e pedeikatist agiaagd ENBRENRREB) 200 and
plural mobile stationg QQE; Useo Equipment). 10,0000 r 4008 FEG03 0: €0 integen enaredhdr zero), and

110 The 20 base stalisnaaarsys, 20013 SQTGHRN/G OJIAIRY Jayer Sation. dog gugyl,an access

gateway apparatus 30 e access gateway apparatus 300 Is connected to a core network 400. The

mobile 100, carries dil @orfAENARIHINER TP sl SRS QPpadiss 860 §H 33 Qe 50!dhder Evolved
UTRA and UTRAN. Bdhetyi aconrteetion ibeheceart theimobilé Gtatmon $@eh asdahedreseslation

apparatus 200 is estglglishgd, angithg snobile staiion 109R isin the LTE gstive stats. On¢hg pther hand,
the mobile station 110 has nat yet established 30_c nrﬁ](t:tig)n with the base station gz%)éaratus 200 in the

cell 50, and is about t8 WA AT ARREBAE YWt R BRsk SEAA AU FRBREBEUSRY Evolved
UTRA and UTRAN. using theofbiieqiing] Bre aobild BtAon aptaeteskl1601., 100bthoogh 100, are

referred to as the meiHigystadion 1aBhunlessatheiyae nated dipceusethgy bare s ssg-gonfiguration,

function, and C?Qdi“%%%n-n%é{J‘gdjéii’ghtsh%F,“eObiw-%ﬁ“%Hel Q isseugq:% $an exargp}lgtof a 2}9 ile station
that is about to start GOMNTUNICATIONS ARew With the Dase: station apparatus 366 using Evolved UTRA and

UTRAN in the cell 5¢'S4 Mg OhKkeend FitbirdalidRAN natisabeeddh S@rdn Fig. 1,

there may be two or more mobile stations 110.
The radio communications system 1000 employs
Orthogonal Frequency Division Multiplexing (OFDM) for
15 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 bands
(sub-carriers), and data are placed on the respective
20 divided frequency bands to carry out transmission. 1In
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
the terminal devices can be reduced.
25 Communications channels in Evolved UTRA and UTRAN
are explained 1n the following.
In downlink, a Physical Downlink Shared Channel
(PDSCH) to be used in a shared manner by the mobile
stations 100n and a downlink control channel for LTE
30 are used. In downlink, transport format information
and i1dentification of a user to which the PDSCH 1is
transmitted, transport format information and
identification of a user to which a Physical Uplink
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10 communications anew with the base station apparatus 200 using Evolved UTRA and UTRAN in the
cell 50 in Fig. 1, there may be two or more mobile stations 110. The radio communications system
1000 employs Orthogonal Frequency Division Multiplexing (OFDM) for 15 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 bands (sub-carriers), and data are
placed on the respective 20 divided frequency bands to carry out transmission. In SC-FDMA, a frequency
band is divided, and Yifferest fregial BENGECAR §scBR EfdrERe@inacdwked 96 BamME out
transmission, so thatiin@sierencedretwaenthe terusca davidestean e tesluaad 2pcomnawtications
channels in Evolved LT dUTR r lai in.the i ing. I wnlink, sical
Downlink Shared Chghr'%fu (@FI]DSILICI'-IEI) to be Efﬁi?%ﬁs I;?ii (r:nr%%?}\ﬁlrgg 1EI(*)ng rEftg:?I’e %t@ﬁoﬁg ({]C))/On and a

downlink control chaf&Fofr fE Boate TEdEaH dbWnAHe hrakkBork '%?Fr\ét information and identification
of a user to which the PDSChHhisi praasrkijtech ¢rdtispor fooriat infeadaiionzasd eeatficatoreof a user to

which a Physical Up[iﬂ}( shared Ghapael {RYefEh ds tasmitiaely a%ow&ﬂgﬁme@dﬂ@p@qtion of the
PUSCH and the like req%ov'de through the downlink control channel for LIE, and user data are
fhadned BoRd i N

transmitted through 8l b e H td B8 JiR SRS R BY e mobile
stations 100n and arf oglhikasmitrol Eannekiop €5 are Used.,The aiplinkivantrellchartitel inbledes two

types, i.e., a channeltprRe ng-FiPuRiRf if thedtdSEd sod aghannel eremie reaquengemultiplexed
in the PUSCH. |_? uplink downlinli ]q_ual'ht% informatiog ghBU I_@uality Indicator (CQI)) to be used for
€ :

scheduling of p]hoysica %l#gdn cHaihe m'&wrﬁ%ﬂ ahd A aptive Modulation Coding Scheme (AMCYS),
and acknowledge Inuplink, downlink quality information (Channel

Quality Indicator (CQl)) to be used for scheduling of
physical shared channel in downlink and Adaptive
Modulation Coding Scheme (AMCS), and acknowledge
15 1nformation (HARQ ACK information) of the PDSCH are
transmitted through the uplink control channel for LTE.
In addition, user data are transmitted through the
PUSCH.
Next, the base station apparatus 200 according to
20 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,
an amplification section 204, a transmission/reception
25 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
apparatus 200 to the mobile station 100, in downlink
30 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
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15 information (HARQ ACK information) of the PDSCH are transmitted through the uplink control channel
for LIE. In addition, user data are transmitted through the PUSCH. Next, the base station apparatus
200 according to 20 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, an
amplification section 204, a transmission/reception 25 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 app&rkgd F6C & #é3nobile station 100, in downlink 30 are input to the baseband signal
processing section 208 fromitha Hppes stabian @esitpnel pratuppainayseeftthehassstation apparatus

200, for example the acepss gLy aphAalis A0 viedhmdRpaTIRSI/ I INE TG 212 In the

baseband signal processing section 208, the packet data ergoes segmentation/concatenation; Radio
Link Control (RLC) IR Warsh¥sfor sk SRy D shay a8 fr@nerdrilissionrQrgsPAMIMAC
retransmission contrsl)transnassionfirGcesaied of Miamexasipde, Hyloawh AutmnatiaRdpealreluest

(HARQ), scheduling (gqnsimissig v B)at s8lRgisn channgh spdingidd IprelseSephoyier Transform
(IFFT) 10 processing; and is forwarded to the éransmissionlreception section 206, In(%Ang%%n, PDCP layer

processing may be caPe SR 5 bEYEHNY SHR BAIESsRGRe2for 888 eSt

scheduling, transmission format selection, channel
coding, and Inverse Fast Fourier Transform (IFFT)
10 processing; and is forwarded to the
transmission/reception section 206. Inaddition, PDCP
layer processing may be carried out in the baseband
signal processing section 208.
In the transmission/reception section 206, the
15 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
transmitted from the transmission/reception antenna
20 202.
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
by the transmission/reception antenna 202 are
25 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.
In the baseband signal processing section 208, the
30 1nput baseband signal undergoes FFT processing, IDFT
processing, error correction decoding, reception
processing of the MAC retransmission control,
reception processing of RLC layer and the like, and is
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In the transmission/reception section 206, the 15 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 transmitted from the transmission/reception
antenna 20202. 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 by the
transmission/reception antenna 202 are 25 amplified by the amplification section 204,
frequency-convertedfiffora baSsharRl dihRaPSCHeIrAThAYANNASRBk $EcBEY 208 2add Mput to the
baseband signal proegsairgniestipor208alkrhthe heseltfarsksignal processing section 208, the 30 input

baseband signal undergoelerFT ERF?ﬁi g, IDET, pro ' syor ﬁgtion £ i I eption
processing of the MAC ret[ansmigsmn co§trdl, rece%tio%%foérg}:%ssglg %F gLC la gr gjn t%%e Iﬁ( , and is

forwarded to the acce8€ ARy sardiGy badem ﬂ%'é%raﬂ%ﬁﬁ?éi’oﬁﬁaﬂ’ﬂﬁf_e{%c%tﬂ‘é.i ONS|n addition,
the baseband signallpreaesgingl agction @0d ealctildes thetrttedbet b moghe RAIRETI$ Sthaviag data to be

transmitted through BRRCT A APUHEK HEaFarsSIOnPREPY: the,aumbsrRl Mmobie plghqnshaving data

to be transmitted through E’USCI—Lin an uplépk transmigsion buffer; the nlgnbﬁr of mﬂbile stations that
highly frequently carﬁf%ﬁ'ons aving data to be transmitted through PUSCH

in an uplink transmission buffer; the number of mobile
stations that highly frequently carry out
10 communications through the PDSCH and the PUSCH, which
are shared channels; the number of mobile stations that
less frequently carry out communications through the
PDSCH and the PUSCH, which are shared channels; the
number of mobile stations Iin the LTE Active state; and
15 the number of mobile stations that do not satisfy a
predetermined transmission rate among the mobile
stations i1In the LTE Active state. 1In the following
explanation, the number of the mobile stations having
data to be transmitted through PDSCH in the downlink
20 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
mobile stations'; the number of mobile stations that
25 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
out communications through the PDSCH and the PUSCH,
30 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
fifth mobile stations™; and the number of mobile
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10 communications through the PDSCH and the PUSCH, which are shared channels; the number of
mobile stations that less frequently carry out communications through the PDSCH and the PUSCH, which
are shared channels; the number of mobile stations in the LIE Active state; and 15 the number of mobile
stations that do not satisfy a predetermined transmission rate among the mobile stations in the LIE Active
state. In the following explanation, the number of the mobile stations having data to be transmitted
through PDSCH in the downlink 20 transmission buffer is called the "number of the first mobile stations";
the number of mobil& §gibA8s Ravildadta t6lBe traAImitte@ Hhsdyh PBSCRINA AeLaplmkiRthsmission
buffer is called the "rralpeInof $36i secontamaiie stptions ndeinenbenaf rookila atativssttiat 25 highly

frequently carry out (AQ'%E @iqgggtg%thgq(gg fli%g[{%%H @gﬁg%%ewgimar'en?ggrﬁiechannels, is

called the "number of the third mobile stations"”; the number of mobile stations that less frequently carry

out communications $H3LdR B PDSCH and the PUSCH, 30 which are shared channels, is called the
"number of the faurth mobiléstatonsrthet hentiees eb motils Biatmhindloe §H3 Agtise sthi® s called the

“number of the fifth gl statieny'« and e pHEbRLALRPPEE FHBHINRNSEdR IohsaliFbae

predetermined transmission rate amona%ﬁe mobile statiQns in the téIE Active state is called the "number

of the sixth mobile sYEFEIEMAATReH §l@¥addbaiB SHHAI BlocEQURd A0KioR S0RaHSy 8Rculate the
number of mobile sta@tbhewéivke glataye dara teRyinniptink @f dovmlibhi extagdoas aibatble delay, or

the number of mobile siaéipre fas exparienas siata diseaydingelugdo detpayn dawakG fakes place as
described Iateribn at%dlt%on to the number of the flrsBQé)blLe %tanns the r&gqq:elr of tl)goseﬁﬁnd mobile

stations, the number oaf ﬁg’thﬁ)rdarﬁoebilgssta i(e)ﬁs?,rtl!le num %r gfrthe Fé"urt% moblleOSQatlons, 8 number of

the fifth mobile statighdMBEed tieef ntid ek br 3% the kikhe nsdHIE keatonst raemiiviisdr &fmBBRe stations
whose average datasietaynio wigink bs doventink exceetaraliobable fiettye and klirel nvier ©f mobile

stations that experie (‘t%gzitg'pé's’cziﬁ%wé;l"gmg égd&pﬁ%dgﬁlﬂp%tﬁlggq P@%%@a‘iﬂ”gq tﬁﬁ enumber of

the 20 seventh mobile stations™ an number of the ei mobile stations”, respectively. The call

processing section 218MFTeSEutBal HIEEEsPERLER StEXRARIERmEN S LS B PRNiKeTorf
communicationsschabhels;sesdurceragsighenestt ahd @dsstate Miaaageundne of thd radmbstdwon 200.

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
in downlink taking place are called the "number of the

20 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
of communications channels; resource assignment; and

25 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
stations, the number of the fourth mobile stations, the

30 number of the fifth mobile stations, and the number of
the sixth mobile stations from a mobile station number
calculation section 2084 1in a baseband signal
processing section 208 described later. 1In addition,
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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 stations, the number of the fourth mobile stations,
the 30 number of the fifth mobile stations, and the number of 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 the first mobile stations, the number of
the second 5 mobile BRgi&&! h® RaFDeF ANBSHRT hesbikl&tafiays el dinst METO@th mobile
stations, the numbergrf tige &fth enehilerstaiensl and tha number ahthetsighruebitersteforsel he call

processing section 2&?% ;1% ?tﬁﬁlge g.Qa[etiequa, blimeraﬁ 459 FAte éﬂ; ﬁgﬁerﬁlg% 2,usgpe rate of a

central processing uni e own base station apparatus 200, an ke as a processing load of

the own base stationtispafdilis tHERP o FER FE e, idrEkaMiTe &b iHier 1t&aBE FCLBDCP layer,
15 a buffer for data im@in iRleCsitgdri ona buffer fondbtario #NtMAE Hayed. o hddidot #ietjpnesessing load

of the own base statipARPAFMES ANENhPIFRAER MRIGHY Hae Byllai Birsusagrd aifpiyae memory,

the usage rate of the cenfral processin it of the Qqwn base .
9 ofetke ?Ifgth mogoli”]e stat?ons, and the number of the sixth

mobile stations.
The call processing section 210 obtains a usage
10 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 like as a processing load
of the own base station apparatus. Here, the buffer
may be, for example, a buffer for data in a PDCP layer,
15 a buffer for data in an RLC layer, or a buffer for data
in an MAC layer. 1In 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
rate of the central processing unit of the own base
20 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
processing load of the own base station apparatus may
25 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
access gateway apparatus 300 and the like. The

30 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

carries out a call admission determination process with
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20 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
processing load of the own base station apparatus may 25 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 access gateway apparatus 300 and the like.
The 30 processing load is, for example, the usage rate of the CPU and the usage rate of the memory.

In addition, the call pf6&e%8fE de@tibh210airks skatddndi9sibn RETRIEHRIBADrEAASS with
respect to the mobilexstativastd @ neasgotdancruwitle atddasiend pithe nombeeof thetfirshepbile stations,

the number of the segqnd mpties Stafipngnihenurber §fdp fircpabile siations, {nenper of the

fourth 5 mobile stations, the number of the lle stations, the number of the sixth mobile stations,

the processing load BiftHe"GwhbhEE Sahls sHatikoasa tﬁé‘ﬁr&é@?ﬁlj BEdgranbaEr Hode. For
example, a first thresimibdi Ve st B 1 0an secbhe huthivesholfl thleer i hatbd lleresbaidivalse 1H3, a

fourth threshold Va'%ﬂé"ﬁuﬂwﬂ@ﬂ@ﬁ%é’ﬂéﬁqﬂﬁ@b?F&@fﬁr@ﬁBH@N%H% Jd‘n'%c?e%%’?ﬁ‘&“ threshold
value 1H7, and an e?hth threih Itﬂ?value 1H8 may be defined, and it may be determined whether the
C aa%ee

0
mobile station 110 15 28 stk cdmhurfMtiorR3s few S AL Ha2PRA Y Srarali?208 M the cell 50
using Evolved UTRA&iot BT RN frdmadreteionsiphof thenagi@ber of the first mobile stations, the

number of the second mobilesfatiqrg phe nuanpgi-efthenthisd meokile,/stptiens Hihe auges @éthe 20 fourth
mobile stations, ghe pumbes offhe (it mobile statigng. fac purber of b s abilg giations, the
processing load of the own base station apparatus, and the processing load of another ndde with respect

to the first threshold ¥amE tHEhirRsfee dAiA e sh dIt 4 aldefasf Th Xt e give kArd sl Vidike 1H3, the
fourth threshold valug 4 tthetfiitthadbrashald gdlue 1HG fha stdhdinresheltinedie 1d6y iugeventh

threshold value 1H7,T§p)d thdengggjqn é@'&ﬁwdﬁﬂléesmq,g’;@&?&ﬁlﬂiﬂﬁyﬁpﬁewpﬁ@ At least one of

eight 30 discriminants shown in Fig. 3A’Is true, it may be thé mobile station 110 cannot
start communication& 3feWWiA RS IS SRR SHpYPRES 860§ ER IV SEFREAUMNE UFRAN in the

cell 50; and wheh 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
number of the third mobile stations, the number of the
20 Ffourth 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
first threshold value TH1, the second threshold value
25 TH2, the third threshold value TH3, the fourth threshold
value TH4, the fTifth threshold value TH5, the sixth
threshold value TH6, the seventh threshold value TH7,

and the eighth threshold value TH8, respectively.
For example, when at Jleast one of eight
30 discriminants shown in Fig. 3A is true, i1t 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
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all the eight discriminants shown in FIG. 3A 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 550. Alternatively, when all the eight discriminants shown in Fig. 3A are true, it may be
determined that the mobile station 110 cannot start communications anew with the base station apparatus
200 using Evolved UTRA 10 and UTRAN in the cell 50, and when at least one of the eight discriminants
shown in Fig. 3A is false, it may be determined that the mobile station 110 can start communications
anew with the base &tAflo&Rppatad 2D0sGeding EVaNES RN AANUTHANIA hEediaksels Although
all the eight discriminantm ase bsedieibe Abave examplet partmd beleigbitdisdroninan rvay be used to

carry out a similar deé%rgqjgatig%mm%rj\ﬁgg@eygh %he ﬁléwro%ﬁiﬁlg_ ster?gontgggema €35y Qut the call

admission determination process wi respect to the mobile station 110 in accordance with the number
of the seventh mobil@REFHALBRIAAE AidBet GMAd ¥RfhtH HRdhiRr atdReM Aduitibg t6 & number of

the first mobile statids®,.the number of the second mobile stations, the number of the thirdmobile stations,

25 the number of the fourth )gpp,ggl%{afip{)é,.tpg Wré)j ihefith é‘”i‘bbﬁ? sigtiqns; ang hegaumber of the

sixth mobile stationsﬁlalamelyq the_call processing section 210 carries out the call adm'ssiﬁn determination

process with respecttOHE ridbilk Yeation L B ifi b &eordah BVt & 185&DrRISHHe FOMber of the first
mobile stations, the tinabee lbi e stednibmdoiie satond; sitattnbemaith@ call @obilerstations, the
nurEF?er ?ftthe fouhrthvxnnhta)ilq:ﬁffé\t@aget@t@ﬂth Iy @fﬁbta HH%@O&)]@@ Siafiong. ﬁﬁﬂ%ﬁtewh?f Si?t?
mobile stations, the nu e.seventh mobijle stations and the nymbper of the eig ile stations,
the process Ioaiég of tﬁgr%vvsnﬁ-gése ét%tigpl %p%%ﬂtug,édng ths \f)v(h)%gsglt |€§8 %Fa%gﬁe??]c;%@? For
example, a ninth thr&Htty e a HDN ARd AkEnSNAreshb Fdide 3410 maladsSRisthbE dBfiXed, and it
maybe determined whethks tee mobde swtiat 1Ehcan st eosatirationsianayawite tharkase station

10 apparatus 200 in &%%ﬂhﬁ%%{%ﬁ%@oﬂ] L&Fﬁﬁ\. %%T%%st{% %’?lgﬁﬁgﬂ%ﬁ%o la)umber of the

first mobile stations, the number of the second mobile stations, the number o lle stations,
the number of the folit AbA¥ SlatRAs UhBAuditer Uf tHeNirth mdhife cell S0.

15 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
carry out the call admission determination process with

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

25 the number of the fourth mobile stations, the number
of the fifth mobile stations, and the number of the sixth
mobile stations. Namely, the call processing section
210 carries out the call admission determination
process with respect to the mobile station 110 1in

30 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 fourth mobile stations, the number of the
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15 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 mobile stations with respect to the first threshold 20 value TH1, the second
threshold value TH2, the third threshold value TH3, the fourth threshold value TH4, the fifth threshold
value TH5, the sixth threshold value TH6, the seventh threshold value TH7, the eighth threshold value
THS8, and the ninth threshold value TH9, 25 and the tenth threshold value TH10, respectively. For
example, when at leddtToHe stakRd leh gikakhiianis ShavA PR 3Bfisthr, il beeidfined that
the mobile station 1lHteaninohstartbemiouiieatioTs eneves itk titthhase Fladicertapiarakini@0 30 using

Evolved UTRA and WERAN 4t ook 50 and fiee a8 ASEpysfus SpRunin I3 are fale,

it may be determined that the mobile station 110 can start communications anew wi ase station
apparatus 200 usinglBRfved FNRACHY RATEAR A HOBeRBBAT 2 AR RRideh) SYRPEEFR ten
discriminants shewn o &th. 3B areditiee it nmapdiee determined that 5 the mobile station 110 cannot start

communications anew with &@,baeg@aﬁﬁ@tmia%oqﬁ%@%q%% Eyeived H]'é?Aﬂng UTRAN in the cell
50, and when at least one of the ten discriminants shown in Fig. 3B is false, it m be.:ddeterrained that the
mobile station 110 i &bt 10 ESRRAMCHLS A Qi MeRsad EERGT AR RHRES208 Wing Evolved
UTRA and UTRAN il the g5 .de texierngil el editheughiel trebiehelisdratinantslaf® ased in the
gboved(?xamhme, a pkf;@ftafcrtﬁe téB rﬁﬂiﬁ@ﬁgllﬂﬁ'ﬁ) Awy léﬁ]kéwedb\ﬁﬁ Qﬂlffhy @Hbth%i%%fléiﬁﬁmminazo?{

egarding the number of the sixt e stations umber of the sev obile st , and the
number of the é.%htha%%%i’(eag%ﬁg%@%é' n%urr?bce(reslg?‘%mgoﬂf?e' Qt%tlr%\r/]g 'E‘éﬁ%g%gk;ﬁgt% relg'gﬁding each of
the 20 uplink and thefH&RNAK 8 &fid easd oy Aifie F8GaraiHBRE WlinkRadid vatke vedddimg the

downlink may be calstiateilorgarding eashuef ithehwmnbes of thedssixdbinbbile statioms sthecnember of the

seventh mobile stationg, og B¢ RPEHG RS AP OQRISSRIYS the number of the
fourth mobile stations, the number of the Fifth mobile
15 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
mobile stations with respect to the first threshold
20 value TH1, the second threshold value TH2, the third
threshold value TH3, the fourth threshold value TH4,
the Fifth threshold value TH5, the sixth threshold value
TH6, the seventh threshold value TH7, the eighth
threshold value TH8, and the ninth threshold value TH9,

25 and the tenth threshold value TH10, respectively.
For example, when at Uleast one of the ten
discriminants shown i1n Fig. 3B is true, it may be
determined that the mobile station 110 cannot start
communications anew with the base station apparatus 200
30 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
start communications anew with the base station
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25 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 stations, which results Ina total of nine discriminants. 30 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, and the number of the eighth mobile stations, which results in a total of thirteen
discriminants. In addition, it may be determined whether the above mobile station 110 can start

communications ane3PRAK &ld15a28 Statiohrpparathy ©d 0 sty FVENEERANRINS Bag GERAN in the cell

50, with respect to egch service type, or each contract type, or each terminal device type, each radio

bearer, each logical channejq F@gr}lq#gri qut;s l\}{}ﬁ@iﬁ c%sie'éiz%ggr%q{ o&glgecfirﬂnrpﬂgihetgtations

through the number of the sixth mabi stations are calcu with respect to each service type, or

each contract type, Gt tdiifidCdevi® §PE, driékeh rhdio5haree of 8Le bhitef ctdifHel, or each
priority class, angl thefiestibbaubd Headbitbrintdsholainmbies Tald thromghuhhil6 atda dasnad ewth 15

respect to each servigp{penY BALLCORUAT PSS SASR 1™DiNal deving YRR, Py achFadio bearer, or

each logical channel, or each priority class, anf thus such éiet%rminatior]rdescribed abo}e:e is carried out.
Regarding the numb@P 8 theReVehth Fipit st dicie-afi SoRE Aurhbel 7t 8iRt? FdbiE stations, the
number of the seventi®e mablle Grativohs amtishe mwbarroffitilg eigih ksolbitd statiodd an@ yakelated with

respect to each servigetyre i €aCht¢nniraqtfere nyHERrd tesingl brpe. 10r achirdig gager, or each

logical 25 chanpel; the abovenintth-threshold valu TI—{%angl the tep:th threshold valug TH 8 re defined
. communications aneV\{ wuetth e asR ts atl?p aéapara us (%

with respect to each service type, or each contract type, or each ferminal typ€, or each radio bearer, or

each logical channelt8A@ Suéy 8dréaeindfibA dasibedRbbvd s Jttarsed dutS0- When the

determination described abovetie eatrieivat Py editwatinghthd humkeet ohtbd desk mobilarstations through
the number of the si tpénol_li)g% taq'(hnstwgh rasBeG Q&3 I gicalai:h angd-d iﬂjgg first through
the sixth threshold vé]ues THI through 1H6, ?ﬁ]e mockzﬁ%e Q&tl%n’llo has a lo %Ii&ame \?\Ath respect to
which the determinafidisFdshiit baasgds may be used to carry out the similar

15 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
mobile stations can be calculated regarding each of the

20 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
stations, and the number of the eighth mobile stations,

25 and the determination using the discriminants shown in
Fig. 3A or Fig. 3B may be carried out regarding each
of the values. 1In the case of Fig. 3A, there are two
discriminants regarding the number of the sixth mobile
stations, which results ina total of ninediscriminants.

30 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,
and the number of the eighth mobile stations, which
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5 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 determined that the mobile station 110 cannot start 10 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
based on Fig. 3A is no good (NG). 15Alternatively, when the above determination is carried out with
respect to each logida® ehdrirel Hacofdkrd vt (hE hikfrRR ofl Hecdel@handBile stations or the

number of the eighth mobilelsiationg ift fdditiori © thayumbedeftbe fiist atbbile setiens 20 &rough the
number of the sixth le.statinag, Jf ile [ 1 Qiﬁr'f\l ithr, t to which
the determination rersgu fB Bgesé%s gr? ?:ég.%ﬁpr?ougggﬁ ?él%?},%{r?gébkg deterfrﬁineg tﬁgﬁ%‘ueg ﬁngogfﬂle station

110 cannot start corthtfickiEn8 aRgwshAT A28 PRE B nZHb e RD &Y 0diNG EVONEY UTRA and
UTRAN in the cell 5@ rAdtermainely nt tiay loe ddtésmined that tees pbite ttatachl @ eanriatestart

communications anegwygh t@b@%ﬁtaggggpa@@tw’ugpg Eyelyed HTRA ApdLETRAN in the cell

50, regardless of the. mobile 30 s atior;iélo hﬁvin or not having, a logica] channel Wgh respect to which

ic
the determination redMiPSaseBH Fif 258 & c?ﬁg(‘?J INERUhPHEGAN pFRRERY sebitsif210
determines that the pioile ktationl 8EBcan btart bdmnaasecatiditzeamew bith € Have didtigtapparatus

200 using Evolved Uiy aed AN s the pelligh thecallinipessIFoarstian XEA GriHgy aut a process
for allowing the mobﬁe tation 110 to stalrt C mgunicaii%E's anew Win tpe base, station a%oaratus 200
S C 0 _€eac

using Evolved UTRA and OTRAN' I the Tefr 502 g%e y', e Eglﬁg)r%cessmg sectlhonsffd/ 6ro(\9/ides the

mobile station 110 wiMREcoro| SiyRal P BIAAE tHeY R bile stRRaN 1bapmbad t @8mhsitications,
and carries out setuggpeomamunicatong betiwendhe enopileistatindhl Wbaric ik kasersiation apparatus

200. On the other hapgd, whan Ir{fvivﬁifi\gﬂgcﬁ%i%% Seglené1e %@E’E"’L‘ﬁr‘@ﬂ%‘t‘?%’ﬁ@@?fﬁion 110

cannot start communications a with the base station apparatus 200 us 8g_EvoIved_UTF\’A and
UTRAN in the cell 53:1KE SAP 3 cd@hitPSectidht 2 18 dsesdtbt daify Gt thediddeedordibiling the
mobile station 110 torstapgeointonieatcnssenewi with thygkasestatac Appanatuss20d usipg Evolved

UTRA and 20 UTRANindhe el i iis Gase Salliypeessing saeip 349 8'@kRipyide thp mobile
station 110 with mformatﬁ)&lndlcatl g that the Eommunlca lons with the ba?e station %P%%ratus 200 using

Evolved UTRA and GTFRAN RARERLISHAUNMbE bRIcATRER JUf IRLRAY JiTass. and thus

such determination described above is carried out.
Regarding the number of the seventh mobile stations and
20 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
terminal type, or each radio bearer, or each logical
25 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
channel; and such determination described above 1is

30 carried out.
When the determination described above is carried
out by calculating the number of the Tfirst mobile
stations through the number of the sixth mobile stations
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25 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 tries to start results in a call loss. 30In addition, when the call processing section 210
determines that the radio communications system 1000 has plural carriers and that the mobile station 110
can start communications anew with the base station apparatus 200 using Evolved UTRA and UTRAN in
the cell 50, and carries out the above setup of the communications between the mobile station 110 and
the base station app#iEklls PegPRE Ealiprededsidpsdamh $hao Rl sdiffafdrdaahEhfyh which the
mobile station 110 c#fiies out hedOyMicEtions iR eisceitpssd with alddasé eng9i thenmaulger of the first

mobile stations, the ber. e bj iQAS,t ero _thj il tions, the
number of the 10 fomﬁl#lg rﬁot'Ji e%@ﬁoﬁ&%ﬁﬁu%%%ﬁ? t%ejﬁh;% r:'nlljé{lgi)le'instEa%%ea\' Ig%?er%?%ﬁgéaf the sixth

U 0 > S,
mobile stations, the HilhBel &GRE SEvdRn'thdisife khforfte i AMBd G Ih& el i dtations, and
the above processingmodd gith 3ésgect h@ egolo daxfet »f thetowa pase sdationrha agohratust For

example, it is assumgg dhat figradiq seMPHRIEaleRs S¥Het 4 PROASIWOICREHS s nika el a carrier #1
and a carrier #2. When the call rocessmg%sectlon 210 determines that the moblligt é;on 110 can 20

start communication¥ XhBWRREN RS B85 3E0OA FRLAL 2Dy B S f? i BARAN in the
cell 50, the call processihg/IeAiin R0 tiegy dedrnind thatAld eiobid sigiby 110 tanasarbe

communications aneye Wik HihbaserHationerpanans PO sisigiflon Vet ERAXSENsid FRAN in the
cell 50 through cg}r:e carrier that hat&a smaller numl%%r %&th%grés(te nggbile-stations than the %tHSr For
0

example, when the ncu?nr_%neur%* frie s mdbiie stations ?hg tarriar #1 1 sb HARhE htimBer of the first
mobile stations of th& eAfE0iVed TRayaiche HRVnlineBhiRat thblnfbiergamrddBsarries out
communications thrayghtthe naisipl & lswitithenbas® statioin0 bssBvalviddJdRAgad ANTRAN in the

cell 50. channel with respect to which the determination result
based on Fig. 3A i1s no good (NG).

15 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
in addition to the number of the first mobile stations

20 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), 1t may be determined that the mobile
station 110 cannot start communications anew with the

25 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
UTRA and UTRAN in the cell 50, regardless of the mobile

30 station 110 having or not having a logical channel with
respect to which the determination result based on Fig.
3B is no good (NG).

When the call processing section 210 determines
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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, the same determination may be made
using the 5 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 10 stations, or the process
load with respect to each carrier of the own base station apparatus. Alternatively, a similar determination
as above may be mddeadsiitd glurihbs oF Ba @b A f BidMirstkadHileCcaamHskarkbABe number of
the eighth mobile 15zatatipnsi By aordraingeissuchia maipearthe ns o ofswely€ s@liioasiin the carrier
#1 and the carrier #%mb%mdggﬁ%ﬁlh i% %@dg@plwgigh CQW&I’ [
i th the 20 ' )

gd y(;lg ELOPH station 110
when carrying out communications wi ase station apparatus Z(Osgjﬁsin Evolved UTRA and

UTRAN in the cell 5& &2l M detdihitétf Wil fesped: 16 eRUIPESSRe T, 81dhichtrhB&ype, or each
terminal device typemedchlrdsotadaren eath |agica thatnepomeschgarioriynclaasidw this thse, the

number of 25 the fir%w@jl&ﬁa@q&sﬁhwgﬁpﬁg per g ghe gig‘lil g}p&)ilgéh’itipﬁ @rgﬁalculated with
respect to each servjce type, or each contr e, or each terminal devic t?/pe, each radio bearer, each
Bortpaithe og B & Dfingid

logical channel, or eddiRphoritycl& ,aﬁ&?e ermiN&in' Yo ddAb&PAoR 9 EETRE Wi,
Although it is shown siest€i© mobilé statioy 1 4@ stakib eomatuhlcatistaaden with GheMidde station

apparatus 200 usingdepiesiUE Rgrd ¥d RAN roterglich@ imBisiakoweeidela gagier that the

mobile station J[éo capps pn (remains in aqfarea of or awaaits Witrh') }n idle gtlzjq:e afst’er commggications are

completed may be spemﬁed when e hobite station 110 comcpﬁletes S3he commurﬁgaﬂl%ns with the base

station apparatus 200QRHY BFEEPLOTRIeHHEoTRAe imtHeidd 53 at hecorihfAcandhti8east one of
the number of the firbiagebiterstations, dppawmbeasoi2be second arbile shasions athe nunieai of the third

mobile stations, the {Q] Qurgg?rl OI%P%é%Lg@iE'gbiéeeﬁtﬁ%??’ ; e%nolg'%lggrr(ﬂitneegftt{mpiletﬁ@tions, the

number of the sixth mobile stations, the number of the seven lle stations, the number of the eighth
mobile stations, and #® 38& B b FARNEL LR EaFPAFHEISGARd BlkR anew
15 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
the base station apparatus 200 using Evolved UTRA and

20 UTRAN in the cell 50. 1In 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
UTRAN 1n the cell 50 cannot be carried out, instead of

25 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 i1n the cell
50. 1In this case, the call that the mobile station 110
tries to start results in a call loss.

30 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
start communications anew with the base station
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15 base station apparatus. For example, it is assumed that the radio communications system 1000
has two carriers, namely, the carrier #1 and the carrier #2. When the call processing section 210
determines that the mobile 20 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 an idle state after the communications camps on (remains 25 in
the area of) one carrier with a smaller number of the first mobile stations than the other. For example,
when the number of ¥RPAERHOBIIE Aeatithtns the @hMRY ATBA @AY & AMmbar b éhe 8kl mobile
stations of the carriep#2 is HKM it noyrire deternsined 3@ ikat thebimebile sfakap11Gin theitke state after

the communications cafias IUAFARS G AER GAINS EHTTL L Mot spadteallyyighe base

station apparatus 200 completes communications with the mobile station 110, the base station apparatus

200 specifies a carr@PGPvkeTHRMMitne stkioh 298 eabhiSs 69 b RIRFHE e statiBA 110 with a
frequency and 55a cdlllid omawhislp dweimfigbite statrani 50 dtooddicdmpeiiheHfretjuenayodorid dne cell ID on

which the mobile stagien 118 shoylsl eaipp ey Be ndudsd ik Bersree, farindicaingtisgompletion of
the communications, for exampli. 1OAIthou§h tf}e nﬁmber of the flr% fr#okg%eftatlons of the carrier #1 and
i

the number of the fird"hBoifttstAfSHELIINE cQrliek S AP ERfiSard U ExARDIE & similar
determination may betaddeosingtthe mumberrobthetbecoat modileahdtkn s tad hamber b ene 15 third

mobile stations, the AumBeObtReiRErtbHIellIe slgiioes sha piahS! of e fillhpeabilerstakiens, the
number of the %(th @8Bil,et%tatiogsl, the un{bler of th_ei: eventh mabil s]tq%ignFBQthumB?rI%f the eighth

mobile stations, or the procesén forl Iﬁitﬁ réaspe%p ’eac eZB%rglPr?err Stthe bwn base statioh apparatus.

Alternatively, a simil&rt@dkd@riRatidh @sHHBRE e bENAas&XElhd pliid @ rieEadk 9d BunBlee of the first
mobile stations througlintbe nusbet loé theegightbhmebilel Atatignaridbihe prebessingnload vth respect to

each 25 carrier of th%ﬁgneﬁ]?ﬁgaH%qq@rg gtlﬁgaqgrjtrodlli\rag %%chb%g@na% 5@% gqrr’qaer of mobile

stations in the carrier #1 andthe carrier #2 can be made equa )
load with respect to each carrier of the own base station

15 apparatus.
For example, 1t 1is assumed that the vradio
communications system 1000 has two carriers, namely,
a carrier #1 and a carrier #2. When the call processing
section 210 determines that the mobile station 110 can
20 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
with the base station apparatus 200 using Evolved UTRA
25 and UTRAN i1n 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
first mobile stations of the carrier #2 is 100, it may
30 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.
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In addition, which carrier the mobile station 110 30 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
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
respect to each service type, or each contract type, 5 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 fhé Eagidho HeecaHpee bnadhdm therd Bsd pnahlidgrieterdrbdi@lained
10later with referencefo g 1faifhé €all procesdingrsectiomBae el aggreFdte she mombee of the first

Mot s SRV i B sonsdbs e pL e gstRrors. e
example, the same determination may be made using the
5 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
10 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
15 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
station 110 when carrying out communications with the
20 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,
or each priority class. In this case, the number of
25 the fTirst 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
channel, or each priority class, and the determination
30 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
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15 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, which are received from the mobile station number 20 calculation section 2084 in 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, a spontaneous value may be
reported or a value averaged 25 over a predetermined averaging period may be reported as the number
of the first mobile stat®nd,thdABmBEOYEhE ¥édbEmolsile GRItIOMS Fth& MafbEP8f the Brikemobile

stations, the numbergafdhd tourtihnmobiénps on (remains in an area of or awaits
with) 1n 1dle state after communications are completed
may be specified when the mobile station 110 completes
5 the communications with the base station apparatus 200
using Evolved UTRA and UTRAN in the cell 50, 1in
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
10  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 load with respect to each carrier of the own

15 base station apparatus.

For example, 1t 1is assumed that the vradio
communications system 1000 has two carriers, namely,
the carrier #1 and the carrier #2. When the call
processing section 210 determines that the mobile

20 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
an idle state aftter the communications camps on (remains

25 1n 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 1s 50 and the number of the first mobile
stations of the carrier #2 1s 100, 1t may be determined

30 that the mobile station 110 in the idle state after the
communications camps on (remains in the area of) the
carrier #1.

More specifically, when the base station
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stations, the number of the fifth mobile stations, the 30 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, when a value averaged over
three minutes is reported, a value obtained by averaging the number of the first mobile stations, the
number of the second mobile stations, the number of the third mobile stations, the 5 number of the fourth
mobile stations, the number of the fifth mobile stations, the number of the sixth mobile stations, the
number of the sever@P RRDAL Y, eRa Rl ;BEFof BieneigABakdisieSswalibAsTARIMRE plstessing load
with respect to each sagrer oh the ownti{ebasgstaianapparatdppueritesmpoiess jesterively,and is

reported to the traﬂ‘icaa%a(@;{ﬁZr t'@p S&ﬁ"%ﬁ?%‘(h th@%ﬁﬁq gggar@gzitpﬁhse{\ﬁf 49%5:6@ bg’b){gccessed by

a remote monitor termi 4, and a network operator 15 can monitor the degree ot congestion in the

cell 50 by monitorind’th@\WLAHS Jk e Rk Mubie RIAPR, THeOnuhber 8f HESHEBREMSHIR stations,
the number of thie thirdaeddild Statione htine urhlee moftia d ¢owrtia tnibbiie ktdtictso thidneaiber. of the fifth

mobile stations, the 26, BuFpley AL RS, SR PRBIIESIAtIRBS, G RIBPRH Heusererdlk MORYR stations, the
number of the eighth mobile statrfns, and the i|%roc ssmiéand \ﬁ:th remect to each carrier_of the own
r

base station apparaths OFo? BR4rhfie GAREh IR¥eFmifds e Mdniforifl§ PE3R%f h_725 degree of
congestion in the celi tithl gatdeget lvg congastion i theodelthRisqsurman & aitigh ®i tiatithe largest
degree of congestior jteliip K€l in one day exceeds the cell capacity, facility enhancement such as an

increase of thel%umber of C%rille.hsolﬂgﬂﬁefﬁg’ 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
number of the second mobile stations, the number of the
15 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, or the process load with respect to each
20 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
stations and the processing load with respect to each
25 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.
In addition, which carrier the mobile station 110
30 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
terminal device type, each radio bearer, each logical
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30 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 receive 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 from the mobile
number calculation portion 2084, aggregate the transmission rate in the PDCP layer, the RLC layer, or 5
the MAC layer regarding the uplink or the downlink of 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
spontaneous value ri&2B8edporel, 68& Valn& ko&tEEd abarer a ptaddibhsiné@ afera§ig period may
be reported as the trangpispiafraihé flia BOGR RyRe, hedtlil layerhetohg MARdayamisgarding the

uplink or the downlin pf e mobje sialion 4917 oL PETRIE WhTLa Yalie ayeragd gysyfhee

minutes is reported, a value 15 obtained by averaging the transmission rate in the PDCP layer, the RLC
layer, or the MAC layét$B§&HintPth8a iR 8F W ToviPR of Ble RfdBlle SRRIBAABEN BYRFthree
minutes, respectively iis eayudrtacbtonthe arhfiiteaggregtiyqresewac A02 adllieynateaty ran awerbged 20

transmission rate in tnggP.lggli’ laygL e RI’_C JﬂyereQEWey% taygg(regqrg'gg’theammktﬂrethe downlink

regarding all the mobijle statians in the ce|l ma\r/ébe reported, or a total value gf the transmission rates in

the PDCP layer, the # FR)AN A HVARSSY reJARN g A2 Gk bF AoRHfk regarding all the
mobile stations in the cell 5@ Byrr@pdring thEcavedejtd valriatgdhetiveal ¢altie kegarding dlEthe mobile

stations, it becqmes eangble WHEW %%@Flé“ﬁﬁii% GU%UIY QA RERgres QP@OB&?ﬁi@i‘r_ﬂé the 30entire
cell. In addllgon, i%et(ée}ll W%ﬁss'l,r%%sectlon 21%818%)% recejve a buffered time of downlink packet data

: : Ference -
from the mobile station number calculation sec‘::tlor] ggg_regate a buffered amount or the buffered
time of the downlink packet 88& 88tk REBHE sRliBA BRORLARS rdpOrMAY regdlf REMESrde aggregation

server 402 in the coneuneiwerio40@ ivia Fierisansmoisibe Iseiafaie ps312 A thisiinee, @ fpentaneous value
may be reported, or gg@%ﬁoa@em Oélﬁafg PEReteypin L3910 RO MRV PsEppiied as the

buffered amount or t ered time of the downlink packet data of the mobile station 100n. For example,

when a value averagdtodvb? 18 thFe niH RS isGEpbhedt auakik BRI B aba iy Wiebuffered
amount or the bafferedtiberobthetthevifilinktrackeb dde sftthE nootsle dtheon 10De pvef tiriee minutes,

respectively, is repotqd, iphthe,1igflie VLA SYNEr FIRbAKCHRHMEAY saV aVarRYRSLIPI walue of the
buffered amount or the buffered time of the downfifll}gacket (ﬁt r{cﬁﬁgﬂwsg all the. mobile stations in the
b

cell may be reported?E?Féﬁ&ﬁng‘ing é%mggee'a 2\ Fe(?afrg 5?5 ﬁgiﬁ'u%ﬂg’it%ré omes

possible to monitor conempnagss §oglityerd of the own base station apparatus,
which are received from the mobile station number

20 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,
a spontaneous value may be reported or a value averaged

25 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
stations, the number of the Fifth mobile stations, the

30 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,
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20 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 of congestion in the cell by monitoring the transmission 25 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 the monitoring result of the degree
of congestion in 30 the cell that the degree of congestion in the cell 50 is permanently high or that the
highest degree of cofijestich ¥etheeliVie bA8 ey axe&edd 5 ee|thpHdiSS fASIity PP E €S ment such as
an Increase of the nlambarl 0é caesd ieitiesellaqe ngjdase ehibernuntkar & £etiveorfantargement of a

carrier bandwidth of I ca pgm%q% thlgexh%ﬂ“%cgp‘.lglg%tlogﬁé thg gggﬂl&anm g@p%S 8r80cessmg

section 208 is explaine WI'[ erence to Fig. 4 e baseband signal processing section 2

includes a layer 1 préé&%ﬁ%t%@@%&m%%eﬂﬁrﬁ%c@%é bl A S tREd&isihg E8&ion 2082, an
RLC 10 processing sectibe 2038, tinel theundhbilestaiibe muimbdaraadcultitien senticr2084the The layer 1

processing section ZPﬁ%tﬁh%MéﬂrgOg%%Smg,ﬁ%ctIOﬂq%O% Hie RLEFParEssIpg SR CHigm £§83, and the
mobile station number calculation siganon 15 2084 "8] %baseband gnalg;’éircessmé; section 208, and

the call processing se&fdr! 215 aretin RWEREALit? ottieYent & BHREdSRS section 2081
carries out IFFT prodgssing @ndehamiel ddtingedfghd bata @0 ilkensmkatiinriswnlkd arkthEFT

processing and chargies geensling ol B¥adapdrpaBied itk ERerker of ThedVBnprocessing

section 2082 carries,out the dov&nl Pk data MAC retrapsmlssmn control H%%sem|33|r9? rp&%%ess’smg of, for

example, the Hly%rldt%\u Smatic epeat
respectively, and IS reported to the traffic

aggregation server 402.
The traffic aggregation server 402 can be accessed
by a remote monitor terminal 404, and a network operator
15 can monitor the degree of congestion in the cell 50 by
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
stations, the number of the fifth mobile stations, the
20 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,
when it is determined from the monitoring result of the
25 degree of congestion in the cell that the degree of
congestion 1n 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
as an increase of the number of carriers in the cell,
30 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
receive the transmission rate in the PDCP layer, the
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25 reQuest(HARQ),scheduling,transmission format selection, and the like.In addition, the MAC
processing section 2082 carries out reception processing and the like of the uplink MAC retransmission
control. 30Moreover, 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 buffer state in the mobile station
100n and is reported’%-frohf #Rrmobiletsigidh Gobaye Ealled asddianphe aBdidHsarud Report, and
includes as an inforraatinnldlemestfarcalesalidb ihkief atidieraddataprmaunt ietheaplinle transmission

buffer in the mobile %;h%}oo% 2 ed(ilg.g'\‘%\éaluz)tévt% {gﬁpecﬂ% ’10 PL %crlggr{t}%d VQ!H%. In addition,

the uplink transmission er_status In the mabile n 100n, which'is reported from the MAC

processing section 2b521& iHeSHbBIe satBniiUhbEr BRIEhIatiBN 2Eetidh 2084 kY& fhe Sbsolute value
of the buffered data ameunACS lratheruplegdrachs missitre bufidriinkhe malhile statiorl 1000,0F the relative

value with respect tog, Rredatgrineq ¥aWen 108haddifen.Abp SterRiatHs KAPprigayeciude

absolute values of the buﬁf!gred data amount for two or 20 more_Erio itized %rou s, or a relative value with
respect to a predeteffiAdd VSIRIAEAREIQY, B NGFeStatd BIEMES MEGHRLN 49D lute value of
the buffered data amouat fdr@nt I msoré $sibatizadhdgreupaas 2iklativeAtalddwith tdspect B a

spontaneous value may be reported, or a value averaged
10 over a predetermined averaging period may be reported
as 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. For example, when a value
averaged over three minutes 1s reported, a value
15 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
aggregation server 402. Alternatively, an averaged
20 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
in the PDCP layer, the RLC layer, or the MAC layer
25 regarding the uplink or downlink regarding all the
mobile stations iIn the cell 50. By reporting the
averaged value or the total value regarding all the
mobile stations, 1t becomes possible to monitor
communication quality or a degree of congestion in the

30 entire cell.
In addition, the call processing section 210 may
receive a buffered time of downlink packet data from
the mobile station number calculation section 2084,
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25 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
example, from the mobile station 110n to the base 30 station apparatus 200 as control information in the
MAC layer. In addition, the MAC processing section 2082 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 in uplink and downlink regarding the
mobile station 5100rR99 I e teaAs RisEicH @fe B AT 1B iukfink @ddtdovenk Earding the

mobile staj[ion 100n a@y;bpiaps(p(pmamso@t@e aﬁheﬁgemﬁgmnsmhgo ar acehg eamaged over a
Do Aoty 2 d G BB e e PR NG R ion S0Averegipg mernod

may be a simple arithmetic averaging, or an averaging using a coefricient. Moreover, the
transmission rate of #& M $QJ iR BB nd HBWARKYRGaldiAg Bt PR sERbR TBBRAS may be a
spontaneous value sahfpled At prbdetdarimesd sapplinoppermds, \oa bneavendesl valoe rof ¢k, sampled

spontaneous valuesg - an,rgﬁpgcig%jlyaa@ avejaged \éallbq,gﬁgicgglrﬁ/ﬂq@dovgggﬁg@qqarmined time
period, for example, 20 100 ms may be calculated, and a valu afte filterjing the above averaged value or
th A RUERRE g

the total value using 5 fNBWHY e e &8P LS Dem nBMULRh Qe 5ffe MAC
layer. Expression: FpyiFpFaditane 20Fithen dpdatkiinklpe aketfitetia) h_thamsd vlkre after

filtering station 100n. For example, when a value averaged over
10 threeminutes is reported, avalue 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
aggregation server 402. Alternatively, an averaged
15 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
becomes possible to monitor communication quality or

20 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
of congestion in the cell by monitoring the transmission

25 rate in the PDCP layer, the RLC layer, or the MAC layer
regarding the uplink or the downlink stored iIn the
traffic aggregation server 402 from the remote monitor
terminal 404. For example, when it is determined from
the monitoring result of the degree of congestion in

30 the cell that the degree of congestion in the cell 50
is permanently high or that the highest degree of
congestion in the cell inone day exceeds acell capacity,
facility enhancement such as an increase of the number
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a: filtering coefficient Mn: the averaged value or the total value over a predetermined time period, for
example, 100 ms 30 A value of "a" may be set to, for example, 1/2(k/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. Generally, plural logical channels are used in communications
between the mobile station 100n and the base station apparatus 200. In addition, a priority class is
defined for the plural logical channels. Fig. 5 8 lllustrates an example of a relationship between the logical
channels and the pri8ftyc@4dst @1 thelfigrBencipdital aiarkittd 8RS E RibrifheaBsedgre £ in downlink.

The same setting is pessiie ivtplinka Hgeem éha MAG pracashing Isaetinmi2A8? oy easre 10 a
transmission rate of %Iogi&ab%@pel 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 the transmission rate Hf&X& ogRalcPARAAUE BERR oF intddenri#RehiBRe wird &rhobile station
100n in the MAG laypr.dtedsnsqisson iate @ike icgieadchanneldowihehvaled ebtairez iy averaging or
totaling the transmis;iig)g ratg of the logical channel is provided to the mobile station number calculation

section 2084. 20 The above_value %‘me sured in both%u!olink and downlink. In_addition, the MAC

processing section 2082 mah3§es e AR ALan AT RIERSS Ifhe SBKHALR, aAlProvides the
mobile station numbéncdawatorasdcive R0B4pridctrddfogmasetdo252AEtherathdeddisiie station

100n is in the DRX sigieess WMoraawel. tpRAAC precassyiprgctier €984 regsives flgming RLC
processing sec{ié)n 2083 an incomin tinﬁ of t}}%ggwngw&p ket d%talsgng{rgg} thr(]e H%p%relzli,yer station to

the base station appg{a(%gseiéd.% s MAE processing sec 160 2082 Measures e Duftered time of the

downlink packet dat& fidind R meBRd 8fio#986n. Here, the buffered time of the downlink packet
data means, for example, a bnfer¢dyiene of dgtrocessing section 2081, the MAC

processing section 2082, the RLC processing section
2083, and the mobile station number calculation section

15 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
IFFT processing and channel coding of the data

20 transmitted in downlink, and FFT processing and channel

decoding of the data transmitted inuplink and the like.

The MAC processing section 2082 carries out the
downlink data MAC retransmission control, transmission
processing of, for example, the Hybrid Automatic Repeat

25 reQuest (HARQ), scheduling, transmission TfTormat
selection, and the like. In addition, the MAC
processing section 2082 carries out reception
processing and the like of the uplink MAC retransmission
control.

30 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
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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 the downlink packet data to the mobile
station 100n 5 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 the downlink packet data to the mobile station 100n 10 using the
downlink shared channel and further ACK as acknowledgement information is received, in order to
measure a time untilth@ Rt ke itmeH T the ke Statfonel 00phdrbBe St AdebR/es kRO Packet data.
The acknowledgemer itfoemasion Neay ba tdrdheddACudyari ob dba RO tayss Altersatively, the

B e Mg qlopdva b ot R RIRer Te A RRRCII ARTHPIAER Moy

calculate a value obtaine averaging the butfered time regarding each packet data as the downlink
packet data bufferedPitld €th& 58 WfAE pidte Layidee i ad%ﬁéé"i?ﬂ‘é hodieRAtF humber
calculation section 2084 withiike nolvnliek packei datallddiferad tineelrbgdrdirfgpptheexabifel gation 100n. In

addition, the MAC procgssipg sestigh ¢Q8RSpdPeasuied R LGS Hoeef fierplink paplpt data of the
mobile station 100n. Here, the buffered tmﬂe of the uplink aclbeéI %ta of the mobile station 100n is a
/Qd 0 %?1

buffered time of data5ihGRE ot &8F8T Y86 VAt fi I § B8 A Yelhe the
buffered 30 time of tikd eats) Iormdkahipe ssissrherfrdm When théd MAC predebiiagseatdo D082 receives

the Buffer Status Repei irom the mebile,siqtiopilROn Wil waen fiieMAGrropessing gertiog 2082
actually directs the transmi]s_sion of th& uplinli shared chf\nnel t%r ugh the ULﬁgzhedulinp.Grant to the
redete value n__addn upFi

mobile station 1 On,%e%ause it &' dificult 10 accurately ascertain the Baffer stat@ in the mot';ll'(e station

100n. Alternatively, tREBsHEsed amdorfthe UpHkR Baskdndiizentty el Gefilatd9a tHd flem when the
Buffer Status Reportis iegeived fropoiheguobite statioa 1@ prtidbe yangmissiari ofthzogstink shared

channel is directed t%hfirgg RiisLSLoL 4097 S vghdbe L{;I'Ftﬁgtﬁ%k’iiﬁ‘gr??é‘éﬁ?%h%&é’&f’"”k shared

channel is properly received, in order to measure a time un act Is assured that the base station

apparatus 200 propétfABeeit b€ 1PFaketgatsdHE MAC Bhscdiuihfaketon 2882 A tculate a
value obtained sy avenaging theldufifereddinseni’s sagandngfdaoh data packetasl thestaftered time of the

uplink packet data. THegYAC pypcessiBg Speliafra Q82 PLRYides thy imepile yafirnrpumpsr cglculation
section 2084 with the buffered time of the uplink packet data. The RLC processing section 2083 carries
out RLC predetermined value.
In addition, the Buffer Status Report may include
absolute values of the buffered data amount for two or
20 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
groups, or a relative value with respect to a
25 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
example, from the mobile station 110n to the base
30 station apparatus 200 as control information in the MAC
layer.
In addition, the MAC processing section 2082
measures the transmission rate of the MAC layer in
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20 layer transmission processing regarding the downlink packet data such as
segmentation/concatenation, transmission processing of the RLC retransmission control and the like, and
RLC layer reception processing regarding the uplink data such as 25 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 uplink regarding the mobile station 100n, and provides
30 the mobile station number calculation section 2084 with the transmission rate of the RLC layer in
downlink and uplink HltdikgaRe mepirldiakon agan dimaEAsnfieddd et O RIIO R er in uplink

and downlink regardingdthe mobie statiem d00omRY de suspphtaneausmvalve attheumeasioement timing,

or a value averaged Quey3 BIeIRBHISEhAYRIPYPA REFIRLLFNIS R MSRFRITPLE g, addition.

an 5 averaging method may be a simple arithmetic averaging, or an averaging using a forgetting
coefficient. Moreove ThéRAASHis8BA ra@? O k1 AEeSETANRDIMD Snd ABIARIGEBRHARY the mobile

station 100n may bel0gpontaneous value sampled at predetermined 10 sampling periods, or an

averaged value of the sampﬁ%s&qrggmg%q,ate Mereseegifisaly, Iéqayﬁrqﬂgl\ﬁwde or the total
value may be measured oyer a predetermined time period, for_.example, 100 ms, and a value (F,) after
fitering 15 uaing theTOMHAY LIkl FRRES B o e AL Vo FRELAGE: TP ie.
Expression F, = (1-aFadeataneoas upddied valtietfter filsrigrement velrelafter ot filgering

value averaged over a predetermined averaging period

10 before the measurement timing. In addition, an
averaging method may be a simple arithmetic averaging,
or an averaging using a Torgetting coefficient.
Moreover, the transmission rate of the MAC layer in
uplink and downlink regarding the mobile station 100n

15 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
value over a predetermined time period, for example,

20 100 ms may be calculated, and a value after fTiltering
the above averaged value or the total value using the
following expression may be measured as the
transmission rate of the MAC layer.

Expression: F,=(1-a)*F,.i1ta*M,
25 Fn: an updated value after fTiltering
Fn-1: an old value after fTiltering
a: Filtering coefficient
Mn: the averaged value or the total value over a
predetermined time period, for example, 100 ms

30 A value of "a" may be set to, for example, 1/2&/2
(k=0,1, 2, .). Inaddition, 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.
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20a: 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, 1/2(k/2) (k = 0, 1, 2, ). In addition, the
above predetermined 25 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 or totaling the transmission rates in the RLC layer of 30 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 trdp@Rfdsidnldate MItERL d 984 tHehRABPiR Stafidi® 1061 In BBdition, the
transmission rate of thenmgicalcehenoak ardhevaeeraged wud betka totdlomla® ohtained fyeaveraging or

f[otaling_ the logical cfgﬁaﬁ@gl gi%ﬁ%ﬁ%@%ﬁ%t\ﬁ@iaé@ Iogi'(l‘.pl &?8’3'1%'?“?“59 eéf;e' 8@1}1;Et)priority c_Iass
is provided to the mobile station number calculation section 2084. This value is measured_at’both uplink
and downlink. class is defined for the plural logical channels. ig.
5 8 1llustrates an example of a relationship between the
logical channels and the priority class. 1In the figure,
M logical channels and L priority classes are set in
downlink. The same setting is possible in uplink.
Here, the MAC processing section 2082 may measure
10 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
the transmission rate of the logical channel to be used
15 In communications with the mobile station 100n in the
MAC layer. The transmission rate of the logical
channel, or the value obtained by averaging or totaling
the transmission rate of the logical channel is provided
to the mobile station number calculation section 2084.
20 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
calculation section 2084 with the 1iInformation on
25 whether the mobile station 100n is in the DRX state.
Moreover, the MAC processing section 2082
receives fTrom the RLC processing section 2083 an
incoming time of the downlink packet data sent from the
upper layer station to the base station apparatus 200.
30 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
packet data means, for example, a buffered time of data
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Moreover, the RLC processing section 2083 10 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 regarding the mobile station 100n is the buffered time
15 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 regarding the mobile station 100n,
the RLC processing 20 section 2083 may provide the transmission buffer state in the RLC layer with
respect to each logichin cHaa A ¢ setigdeto rasdpahativsid A9 wih tha atohir sl di ¢edd Woreover,
the RLC processing seatione2q8302b eroait@rscibe inepmingdmerofithe dowimtink packes drtatregarding

the mobile station 1%&@8%@% Bﬂifgﬂ&@ﬂgg g%eebgﬁgfp&p%?éagqrgwszggg%rgéhgh{@[E%r station, and

provides the incoming time of eacl a packet to the MAC processing_section 2082. 30In addition, the
RLC processing secké¥ 2093mbl Have agkfdtiohad diskardine doamtile padicst ket thaPRave buffered
for more than a predetermindth alldowb iddktagHimeeid titeaRIDE layerAlansmsstdrvedffey. tinehis case, the

RLC processing 2085, gy ¢iseaid Hie SpEHBKIBAKET ARG Ak bpveRATGeY 18 mereithan a

predetermined allowable delay time in the RLC layer. transmission buffer, and provide the maobile station 5
Pumber calculation B0 AT AN GRHE delireldnbAGo S LiAhER SRAS KEarded

packet data. data until when the base station apparatus 200 transmits
the downlink packet data to the mobile station 100n
10 using the downlink shared channel and further ACK as
acknowledgement information iIs received, in order to
measure a time until the fact i1s confirmed that the
mobile station 100n properly receives the packet data.
The acknowledgement information may be for the MAC layer,
15 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
data as the downlink packet data buffered time. The
20 MAC processing section 2082 provides the mobile station
number calculation section 2084 with the downlink
packet data buffered time regarding the mobile station
100n.
In addition, the MAC processing section 2082
25 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.
The MAC processing section 2082 may define the buffered
30 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
processing section 2082 actually directs the
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While the RLC processing section 2083 carries out the RLC layer processing in the above example, the
RLC 10 processing section 2083 may carry out the PDCP layer processing in addition to or Instead of the
RLC layer processing. In this case, the RLC processing section 2083 may measure the transmission
rate of the PDCP layer and 15 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 communications with the mobile station 100n. 20
Alternatively, the RLENADESERRISEttOh 2183 mial bidvigs e hopharegibntiurmbett & fation section

2084 with the transmuss®eoHiffel $iate ©F dretdevrting ROEPllaystadt Rdaitionda fhedtansgussion buffer
state of the downiinkGiL < Ryet (eaIipq e ap gy stauan 4097 ¢B%\0pFal e to be used
th the mobi n. Alter e RL

for communications wi e station 1 natively, t processing section 2083 may

discard the downlink¥acket Batd'fHal ASve BEALARYor HRIB than & plsfeterilved MiowdBIE delay in the
30 transmissionduffeudtitbe &D EPniayerf Indtead pl diskapdicd e dawalimapableeitdska teat have

buffered for more thap,apredeleFPRsdAINVe Bl Iy RG USSR RUTSr PEEEIRIG layer. In this
case, the RLC proce sw;gq §§ctlon Q83 may discard the downlin p%:ket data that have buffered for
d

more than a predetefh BRI 481357 tE Bah Q40T BaLP 6t HAPSELIZIE R provide the
mobile station 5 nuniee caledlhtibn séctiond20sdavitreihformatdir en tieslddsiingtien mobild station of the

discarded packet datgga t i bide RbGnPrEReSRIRG SREHONA083IRaN NPIHET 8 BeAYERGRINHRBeEr of the
uplink PDCP Ia]yejr, a”d|pf8)£id§h1§,138 rré%baillre]:nstza'tiopsnuprp%erec'giculat(ieogesle&(taiar] 29§4c\)/\‘jtéleslgquence
number non-continuiyy whén the sequence number hantconBndi ))/takes place.
to measure a time until the fact i1Is assured that the
base station apparatus 200 properly receives the packet
data. The MAC processing section 2082 may calculate
a value obtained by averaging the buffered time
15 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.
The RLC processing section 2083 carries out RLC
20 layer transmission processing regarding the downlink
packet data such as segmentation/concatenation,
transmission processing of the RLC retransmission
control and the l'ike, and RLC layer reception processing
regarding the uplink data such as
25 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
uplink regarding the mobile station 100n, and provides

30 the mobile station number calculation section 2084 with
the transmission rate of the RLC layer in downlink and
uplink regarding the mobile station 100n.

The transmission rate of the RLC layer in uplink
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The mobile station number calculation section 2084 receives the uplink transmission buffer state in 15 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 section 2082; and the transmission rate of the PDCP 20 layer or the transmission rate of the
RLC layer in uplink and downlink regarding the mobile station 100n; and the transmission buffer state of
the PDCP layer or the RLC layer in downlink regarding the mobile station 100n from the RLC processing
section 2083. 25Inadtitbrfl eridbikstaggatichhbéer dd1cuaaér dectskpdogdyekBR@smAy Riffered time of
the uplink and downkinkspaoketeaiauegardingghe tobile sindias dpen&iom thenAG pregessing section

2082. Moreover, thevrr&qtﬂlg s(;@té %%pgwcgagﬁ%ﬁgﬁggmpﬁ%%@g%ﬁz g@g};tr%i i%'uc processing

section 2083 the information on the destination mobile station of the packet din the

transmission buffer G1&f© Re C EY8r o GRSPHERAAYer. 1M1 A%e motife sBHSH hdBer caRulation
section 2084 cakulatesstha giuntheredt hloel finstymbbila statignke the ntmbe it étctheevsacagd mopbile stations,

the number of the thigg mahjle %tggql%gg § nu[pgﬂ]af the fop(gtp&@gw,%staéiggspﬁhg puRyer of the fifth

mobile stations, and the number of the sixth mobile Stations in accordance with thiu link transmission

buffer state in the mESRY T 1JOME tHE RARANSS AR Patk DF e AENGy A uBfHEInd Gownlink
regarding the 10 mobid dtakioaridoathe linfokmeeiga bd Ivretkdethieahddie sttédd 200h DM the DRX

state, the transmissigp yate of Be EpXH layeobaisthe drpnsmissigiiaée efthe Fddeltyenniwdink and
downlink regargl'g‘ug th%g]no‘oilg station.100n, and the transmissigdm buffer 15 %a{% of the Pl?(é“,P layer or the
0

RLC layer in downlink reBardlr% fhe" mabirstafioR 1 0K Pat |tic\>/r'15} K& nYobile Statién Aumber

calculation section 2882 @iRORLSthE dblvfser of the seventh mobile stations in accordance with the
packet data buffered time oftbe @& gewnFikenDihe uplivkaregatdiry ad rwhile stagonckn. Moreover,

the mobile station nW’%Q%IeCﬂlg asigqn%%ceéiap g&)%\,%arlc‘%{l%t?g Hﬁ%ﬁﬁgﬁrﬂﬁ?ﬁg}ﬂﬂﬁgne stations in

accordance with the information on the destination mobile station of éd 25 in the

RLC layer or the PDEPNa§&aahPisdiBR biffer.2Nd Lov@displ€ Fnk mbbfd sEldESUAMRY calculation
section 2084 may calailatg the euhdiel of inolile statoss 1o whichyb bite red asta achcast thihe RLC layer

or the PDCP layer isgperefthoR pr epe@dldRission rate.

Expression F, = (1-a)*Fp-1+a*M,

Fn: an updated value after filtering

Fn-1: a value after old filtering

20 a: Filtering coefficient

Mn: 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, 1/2®/?
(k=0,1,2, .). Inaddition, the above predetermined

25 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
or totaling the transmission rates in the RLC layer of

30 the logical channel to be wused 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
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30 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 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 KB, or a value other than
0 such as 10 KB. In addition, the buffered 5 data amount may be a spontaneous value at the
measurement timing, or a value averaged over a predetermined averaging period before the
measurement timing! fedovef, tkdavaraghbanahad hady O Bimpld ariitdieifRiadihg or an
averaging using a 1G-fosgeihing saefficiard teurtbdrmerss thedyifered detmamewnt may belkespontaneous

I led at ' ' lods, t t
value sampled ot PrefFSIIREe TGP BTN AT USSR Bl Al apgtancous

values. More specifica average value or the total 15 valu asure predetermined
time period, for exarfiie, 4B Nthd Ehea @ Caer RETHEsing RB I8 vl @ Bxpréd&ich may be
measured as the bufiartiufierachambogt Expressamie ks(lha)Fng+atd, 26Mmeap npdatetyalue after

filtering Fn_1: a v_alug fgrgg olditgterﬂ'nlgoq,' filtedng ggeffigignt oM the ayelags Nalus prghg total value
over a predetermined tlrin%,eH%e“Od’ for examéJIe, 100 ms 25 A value of "a" may be set to, for example,

1/2(k/2) k=0, 1, 2, 3 B854 Me POV Predtéimined BhR YAUEMAS HESARHE BPhs, or other
various values rathebthth 100Ims kAlesrdatile@nth&mhobilestationnumber

Moreover, the RLC processing section 2083

10 provides a transmission buffer state 1n 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
regarding the mobile station 100n is the buffered time

15 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
regarding the mobile station 100n, the RLC processing

20 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.

Moreover, the RLC processing section 2083

25 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
the MAC processing section 2082.

30 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
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30 calculation section 2084 may calculate the number of mobile stations whose data buffered time in the
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 of the first mobile stations, in accordance with the transmission buffer state of the
PDCP layer or the RLC 5 layer in downlink regarding the mobile station 100n. The predetermined
threshold value may be 0 ms, or a value other than 0 such as 10 ms. In addition, the buffer buffered time
may be a spontaneoti8 Valuea$ the rhB&sUréReMIPGHREG SHH0vaiXBayerdyeddheeand fkBfetermined
averaging period befosavthEimraparerent damizg tareavai arbaveragiod nfethogddaway 8aarsimple
arithmetic averaging,,o0 ragi in [ ficient: Furtbermare, the.d %}% ered time
may be a spontaneo%s%%%u%%?a?n?pwg&' at 1% ﬁgﬁ%grirgn%e%e%ﬁﬁhﬁ%e?ﬁgﬂg érlf%évgr geLgf value of the
sampled spontaneods"\AI§8 SS T Qo8 ‘éﬁgéﬁcallﬁf‘ﬁepa@‘é}’a'g‘geva%]@om% tdial R be
measured over a predetdrenmed Limel pdrionh) feeexarnple 480 msthndrefFvalna th,0 aften fiteeing 20 using

the following expresgjan Fay-6Bsased fe thedala bHffered ime. piiessiorR b pAEREEN_+a*M,

Fn: an updated value after filtering Fn_1: a value after old filtering 25a: filtering coefficient Mn: the
average value or thedt%féf’?value over a predetermined time period, for example, 100 ms A value of "a"
may be set to, for example, WIP(l/@) kke BLL R o aeadditich sthetboneii8decamirees out

the RLC layer processing in the above example, the RLC

10 processing section 2083 may carry out the PDCP layer
processing In addition to or instead of the RLC layer
processing.

In this case, the RLC processing section 2083 may
measure the transmission rate of the PDCP layer and

15 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
communications with the mobile station 100n.

20 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
buffer state of the downlink RLC layer regarding to the

25 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
for more than a predetermined allowable delay in the

30 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
transmission buffer of the RLC layer. 1In this case,
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30 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 mobile stations having data to be transmitted through 5 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 calculation section 2084 may calculate
the number of 10 mdene SafiohE Hee g IS Helpdhdftea arsLhane b be AW il ddtvnlink
transmission buffer, feagcetdarieetsith ehsumntasion of pleFifafferad daiad ameurd in theaRDGP layer, the

buffered data amou’[}ig '&L%ﬁl‘%lr% *qyg& aQq irb%v%gi? bﬂfgelr_g%ga{'g un{%thetl}déé:at%yglrj ?’LénThe buffered

data amount in the means, for examp ata walitl e retransmi ARQ in the MAC

layer. In additior? Yfd RtintdetBENIIB da¥6is saBRRERYT fie Lh& @Qlﬁétkﬁw#ﬁ?’e'%eduling 20
process in the MAC processincpdectidn 082 may be wal2d8ied at the mbiobea vl oolule ttations having

data to be transmittegdhroii98 £7¢ FDRSH indhe gawrlink teypsipissiop pélggq,(y\g‘gphdgggequmber of the

first mobile stations.fiSHere, a mobile station that satisfies all the following requirements is the mobile
station subjected to 8% Rer selection in the scheduling processing.
The RLC processing section 2083 may monitor a

sequence number of the uplink PDCP layer, and provide

10 the mobile station number calculation section 2084 with
sequence number non-continuity when the sequence
number non-continuity takes place.

The mobile station number calculation section
2084 receives the uplink transmission buffer state in

15 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
section 2082; and the transmission rate of the PDCP

20 layer or the transmission rate 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
the RLC processing section 2083.

25 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.
Moreover, the mobile station number calculation

30 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
of the RLC layer or the PDCP layer.
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(Requirement 1) there are data to be transmitted through the PDSCH 30(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 (Requirement 4) the transmission window of the RLC 5 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 corldi§erBhdlife stxRFIPAL jDstH6VesGRbeHd adll 90 by A&AIR/Rr as the

mobile station 10 subjested tolibe Lsee setensioningbe schetdird vt sataifeeverding tram,the original
base station and the SIatys, Repoyt Bf#h‘ift@%@&%’r?& abrﬁ%f)eicﬂevegtat i OEMagikely ,\YhgR petermining
e

whether the above requirement 1 is satisfied, if the mobile station is 15 or is bein%directe to handover to

different base statiorfsT ath¥ock8d hthye® Ed Gictitetk iRt onkiter8 WAREA cBAtrbl&ghaHIRCH) as data
to be transmitted, andadoebenstteonsaies therotheu sigeals forlexadmplehuseb ddia R EEMYas data to be

transmitted. 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

the MAC layer in uplink and downlink regarding the

10 mobile station 100n, the information on whether the
mobile station 100n 1is 11n the DRX state, the
transmission rate of he PDCP layer or the transmission
rate of the RLC layer in uplink and downlink regarding

the mobile station 100n, and the transmission buffer

15 state of the PDCP layer or the RLC layer in downlink
regarding the mobile station 100n. 1In addition, the
mobile station number calculation section 2084
calculates the number of the seventh mobile stations

in accordance with the packet data buffered time of the

20 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
destination mobile station of the packet data discarded

25 1n 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

RLC layer or the PDCP layer is more than or equal to

30 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
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20Alternatively, when determining 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 the
control signal (DCCH) as data to be transmitted, 25 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 the first mobile stations with respect to each logical 30 channel,
as described later. In this case, the calculation of the number of the mobile stations is carried out with
respect to the logicatdiinel fahdly bEFREbRL sthoR hiukhise POAELIhAYE sebfiod T 84-Calculates the
number of the logical ej@nneis dowHemakvelygthe dielyletsiatioroninnbesaaiatiaioneamtion 2084 may

calculate the numbererthbj, 'r&&@é)p&ei ﬁ@&i({(ﬁﬁ/&i r@mq%]qjgarﬁgear&%riy }ch’Iag% %gqipéibed later. In

this case, the calculation of the mobile station number Is carried out with respect to the logical channels
belonging to correspBhiiRl gritiiy Qazes. Rankly Khe mdmE LGS Almpkh @ahifdRhefction 2084
calculates the 16 nuaernof tredagital creyneltebelangsgdo tarrespanding prierityactasselse

Forgxample,themobﬂ%sé%t[pp@Hg}pgr c;glpmlﬁt,i n segiion gO%ﬂ%calgg@}ed@g&urBwrof rgobile
stations whose buffered data amquntén the uplink i0d before the measurement
predetermined averaging perio
timing. Moreover, the averaging method may be a simple
arithmetic averaging, or an averaging using a
10 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.
More specifically, the average value or the total
15 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.
Expression F, = (1-a)*F,_1+a*M,
20 Fn: an updated value after filtering
Fn-1: a value after old filtering
a: Filtering coefficient
Mn: the average value or the total value over a
predetermined time period, for example, 100 ms
25 A value of "a" may be set to, for example, 1/2/2
(k=0,1,2, .). Inaddition, the above predetermined
time period may be 200 ms, 80 ms, or other various values
rather than 100 ms.
Alternatively, the mobile station number
30 calculation section 2084 may calculate the number of
mobile stations whose data buffered time in the RLC
layer or the PDCP layer is more than or equal to a
predetermined threshold value as the number of mobile
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15 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 of the second mobile stations, in accordance with the 20 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 the measurement timing, or a
value averaged over a 25 predetermined averaging period before the measurement timing. Moreover, an
averaging method ma¥ kP simpr\aiishtkita ke fnr ananm k¥&iedikh (eing b ¥hvg &g boefficient.
Furthermore, the bufigrathdat@ampinknaahe A Bpsitenanusfaite sainped a3 piadeteimined
sampling periods, of #p YRIAGRH KR Op {FesURIPY SRATIAPROUT KNGS oo MATRISPERIECAY, the

averaged value or the total value over a predetermined time period, for example, 100 ms_is calculated,

and a value after filtdriry"tAB bSIO vRIEGER NV atd@ SeurfitRIs A0E UsARMRE Biolig Stdression may
be measured assthe baffenedidatd amolinh ks Bngoeasibim ¢, t{iea)hem id& N\, ttat Borupdaged. value after

filtering Fn_1: an O'djl*fﬂlﬁ? AEgE s ing dlstineesiiFieaaMe: g aeaard valug Ug dotal value
over a 10 predetermined time Eerlod for example, 100 ms value of "a" m%be&;es[ o, for example,
al

A
12(ki2) (k = 0, 1, 2, P HHREIHBANNE BUGE pRuetmiifed ikl FSHHERAY be R than 100
ms, for example, 200 rEfFered ms, idiel seety bdearivussthetalessls value at the

measurement timing, or a value averaged over a

10 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
buffered time may be a spontaneous value sampled at

15 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,
for example, 100 ms, and a value (F,) after filtering

20 using the following expression may be measured as the
data buffered time.

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

Fn: an updated value after fTiltering

Fn-1: a value after old filtering

25 a: Filtering coefficient

Mn: 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, 172’2
(k=0,1, 2, .). Inaddition, the above predetermined

30 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,
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15 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 a value reported
discontinuously from the mobile 20 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 calculate the buffered data amount in accordance
with 25 the value reported from the mobile station and PUSCH data amount from the mobile station
received between thaRépditifg &Ry Aytheeacasd tifnd W aB8H6H he number of mobile stations

subjected to the user selectipo it Hersahedyling 3k process inithe MAG psacRsaing segtitye 2082 may be

calculated as the nu f ile staf] Vi t i t P incthe uplink
1R S1lens Baving 82ia, 9 Pe-gnsiiged tRual FilipGH igthe up

transmission buffer, ?v%ﬁ:%q;ﬁ\e ré\)umtggr oq?itﬁe se%cgnd n%}gﬁce statlons.g H%re ua m(%;:g station that

satisfies all the folloiRg MGuirkAdkS RStEavidhite daatisn uhsctdd B aRilke defdlfion thine
scheduling processinthé (RE§@IHMENt Dhthedoareldat& totheatmanasited thraughfihe PUBCH (the

existence of data to he FapaRHiEd InitkR RUEEHRIAeSs Sl BRUGLIFFertPd d¥Quahdl echeduling

Request or Buffer Status Repart)”
a |an thepRL)C layer and the buffered data amount in the

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

10 mobile stations having data to be transmitted through
the PDSCH i1n the downlink transmission buffer, 1in
accordance with a summation of the buffered data amount
in the PDCP layer, the buffered data amount in the RLC
layer, and the buffer buffered amount in the MAC layer.

15 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
subjected to the user selection in the scheduling

20 process iIn the MAC processing section 2082 may be
calculated as the number of mobile stations having data
to be transmitted through the PDSCH in the downlink
transmission buffer, which 1s the number of the first
mobile stations.

25 Here, a mobile station that satisfies all the
following requirements 1s the mobile station subjected
to the user selection In the scheduling processing.

(Requirement 1) there are data to be transmitted
through the PDSCH

30 (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 i1s received is not overlapped with the time
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10(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
information with respect to the shared channel is 15 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 (Requirement4)uplink synchronization is 20 established (Requirement 5)
handover between base stations is not directed Moreover, the mobile station number calculation
section 2084 may cak&Nd@dhe WiRibertt arsERATLS mbdlle stRibhs witfresprEf@reith logical

channel, as describefiHatguidndliie case.d¢he gakcutadon ot themnurnlee mad tihia mob¥a stedians is carried out

with respect to the logical d@%@kﬁ%&? rE] ' eﬁt,at%,oryitgg erc%qm.ilitms%cpoBR?)QM

calculates the 30 number of the ternatively, the mobile station number calculation
section 2084 may calculate UM BEMFIte L& TSRSt Rhe Wit Pepb & toteseR bfiority class.
In this case, thescalddgtean afsh@otumber Sfthk Inctiketstations is carried out with respect to the logical

channels belonging to correﬁgmgriogy&asm,{\la@ﬁg/, tgg@\;g)iIer%tagqng@HQgca[Pulation

section 2084 5 calculates the number of the Jo 'calFﬁhannels belongln%;o correspondin Eriority classes.

Because the mobile 5i8H$AvihPd&a8 bEltS it M RSk DY th€ dbRhiiEFaRithission buffer
is thought to be carrfihg bul eemmaiticatiosd By 1oacorduhliagrtaibiresotincet, ks Bunthee ®f mobile

stations associated Wit the@easWweptionsy thy ragdinigsodieessanhe Measined bytaeasming the
number. 10 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, when determining whether the above
requirement 1 is satisfied, if the mobile station is

15 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,
user data (DTCH) as data to be transmitted.

20 Alternatively, when determining whether the above
requirement 1 is satisfied, if the uplink
synchronization of the mobile station 1is not
established, a process may be carried out that considers
the control signal (DCCH) as data to be transmitted,

25 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
the first mobile stations with respect to each logical

30 channel, as described Ilater. In this case, the
calculation of the number of the mobile stations 1is
carried out with respect to the logical channel.
Namely, the mobile station number calculation section
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Forexample,themobilestationnumber calculation section 2084 may calculate the number of 15 the mobile
stations that are LIE active and not in the DRX state as the number of the mobile stations that highly
frequently carry out communications through PDSCH or PUSCH, which is a shared channel, the number
being the number of the third mobile stations, in 20 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 be
carrying out communications by consuming the radio resources, the number of mobile 25 stations
associated with the B Anpade ahtasoftihe ragivedondesthin o seaadreainmedsuring the
number. For example, thelmebieastitien pymberivalculaidmi dections2Gimay calcimaiethe number

of mobile stations th%taalrg&il;@%\ﬁa %%%P'htgﬁ %%ﬁt%ggocfgltgif%g@e{% nhq(wE épat' s that less
frequently carry out communications through PDS$ or PUSCH, which is a shared channel, the number
being the number of e fdIHiP IR It &is €t QBSorbhBenGRP R k268 Ch RV EYe mobile
station 100n is iA thecDRXssjateas Akisaughbied thdadidthat an Bmourt b thecresko, resblieces that the
mobile station in the DIPE SipAR FRRSYPEEHE STBAE ILPSIMGDROSINISLP FCWRligh s gIimate the
consumption amount Qf the radio resources by calculating the number. i
Forexample themobNiof RSB saltlah i scliE 5684 B0 At LPBRIABbIES

corresponding priority classes. Namely, the mobile

station number calculation section 2084 calculates the

10 number of the logical channels belonging to

corresponding priority classes.

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

15 transmission buffer 1is 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
of the second mobile stations, in accordance with the

20 uplink transmission buffer state in the mobile station
100n. The predetermined threshold value may be O KB,
or a value other than O 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

25 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 buffered
data amount may be a spontaneous value sampled at

30 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,
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stations that are LIE active as the number of the fifth 10 mobile stations. The number of the mobile
stations that are LIE active is the number of the mobile stations that establish connections with the base
station apparatus 200, and the base station can easily recognize the number.
15Forexample,themobilestationnumber calculation section 2084 may calculate the number of mobile
stations that do not satisfy a predetermined transmission rate among the mobile stations that are LIE
active, the number being the number of the sixth 20 mobile stations, in accordance with the transmission
rate in the MAC layet @t the RISC ay/be Whafke o pam thyervadargimyfihe uphih ik 68 H8WEIifI06f the mobile
station 100n. For exampleethamﬁm(@f wabieestations Meosokansnvsdor raisinihe Rhe layer 25

regarding the uplink Qng\gWﬂﬁ Q§§“ﬁ§sn{3'? Qg tﬂ%QEWPSHOB@e{HQb'Eﬂﬁ? q,qi that do not

satisfy the predetermined transmission rate among the mobile stations that are LIE active, the number
being the number of 4R &ixfHAYBile stations. 30Here, the transmission rate in the MAC layer or the RLC
layer or the PDCGP layer regadimngethe iphink brdQivnlnk-6f,the arfdhjle station 100n may be calculated by

setting the averaging perlodFas aé‘ﬂ‘%%&’@e‘ﬁh% Fata réxlq_eet,raqsmlggq %present in the uplink or
downlink transmission buffer "For examlgslerzH Wheﬂ therefre dat§\ nly in. aserlod of 300 ms in the
g'a‘@ by 'a

measurement period of 500 st théFatdHis¥idh Y&tedd EEuI eraging over the period of 300
ms, and averaging the transatisdidd ¢ i gotaeefdd eutdn the remaining periods, as shown in Fig. 7.

Alternatively, the transmissigy) raignia the MAG dayer I the RCrrxecerdae RRFRdawergpgarding the
10 predetermined time period, for example, 100 ms
A value of "a" may be set to, for example, 1/2/2
(k=0,1,2, .). Inaddition, 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.
15 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
a value reported discontinuously from the mobile
20 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
calculate the buffered data amount in accordance with
25 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
subjected to the user selection iIn the scheduling
30 process i1In the MAC processing section 2082 may be
calculated as the number of mobile stations having data
to be transmitted through PUSCH 1in the wuplink
transmission buffer, which is the number of the second
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10 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. Inaddition,themobilestationnumber 15 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. Moreover, the mobile station number calculation 20 section 2084
may calculate the number of the sixth mobile stations with respect to each logical channel, as described
later. In this case, thB@BElRitiskdE #Fumber of the mobile stations is carried out with respect to the

logical channels. In additionHhee25 teansohssien rataais olarsiiisianeis fike legidal ehannel

concered. Namely, {03 TOhif 8 Ihe feley atensofins PO SRR by dupiter o the

logical channels that do not satisfy a ermined transmission rate. 30Alternativ
mobilestationnumbet8alt&tisiFsdctiof Losk 1Ay ddlctiaR RehafbbI BHRISPER $TMHE stations with
respect to each priority clas€.Redhis case ritelcp|tulhtore oh the datdarmitbetmabitendtatieds is carried

out with respect to tr@qlpgilgahchqﬂ{@ls pelerging tercorresppadingduiorgyclagses. In@aditian, the

transmission rate is the avera%% vaéue_or thEtot%/ vﬂ e of the tr nsmis%[?IO 5 rates of the lqgical channels

belonging to the priofify PRI & R2rmba. tafeR hEFhofit sktfon TRRLE? cAtALAEN setion 2084
calculates the numbé&epiand &shickhdreunabls thee bélohg el dddtopridetgstads apd dBubfedtisfy the
predetermined transrssiQisrate gty example, the mobile station number calculation section 2084
may calculate t{]oe number of Wée m?t?jgamseta jO Whgs%?%%rapgéjrﬁ%a dﬁlgx e{ﬁeed s an f\lllo able delay,
the number being the numbér SR SeVERT nidbile stations, In 4&cordaNce with 8UHered'fs time of the
packet data of the d&@Rfk@hdthaupedk Bdardiah eise! hbbde GIzADBEILODR. EsREM &S threshold
value of the buffereddtimenof tlienpackehaiata wreyrbetdadinegh a4 3RO Bisaaad whem ihreeunikier of mobile

stations whose buffe}:%q:grpsé)&theogackgt dqliln%theframe when acknowledgement
information with respect to the shared channel 1is
15 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
(Requirement 4) uplink synchronization 1is
20 established
(Requirement 5) handover between base stations is
not directed
Moreover, the mobile station number calculation
section 2084 may calculate the number of the second
25 mobile stations with respect to each logical channel,
as described later. 1In this case, the calculation of
the number of the mobile stations iIs carried out with
respect to the logical channels. Namely, the mobile
station number calculation section 2084 calculates the
30 number of the logical channels. Alternatively, the
mobile station number calculation section 2084 may
calculate the number of the second mobile stations with
respect to each priority class. 1In this case, the
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20 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 seventh mobile stations. 25For 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 RLC layer buffer until the packet is eliminated”. Here, 30
the event of elimination of the packet from the buffer may Include all the cases such as discarding the
packet after the ackrfowlieddertditns pebet/ed, aninBis€araihgthe paekt basedat kamgeri $he average

data delay of the onegreckeidnayuae cakculateddyprvetaging thenkuffgieglitisad of @H dimepackets in the

bufer over the averagRerod 16 RRGHELLS, A AAETHRRGBDU ya addlon. i e above

process is carried out wit ect to the packet in t C layer,the process may be carried out with

respect to the packelf&hd PBTIE aydid TntRRitioN B fobediatidHuher e8etibatn 48idn 2084 may
calculate the numbecafl b thetseyerttle mabitestaiibrichwithagspect toteachddgdabditamypeh gis described

later. In this case, thQ&a@leti@gF%mﬁ%nk&riq;}hgpo@ﬂg§@éigrjs is carried out with respect to the
logical channel. Namely, the mobile statign numtbeé lca culation secti&%lS 2084 calculates the number of

the logical channels whose B5&348 Gelk? ExBRA4 ke AbAEARYRY ' N9 AfdhaivER, A& mobile
station number calcUtdtiomssettise 2082 ithg cHidulads e kivabde whtherdevenansiobis $itions with
resglt-lzct to each 20 pﬂgﬁv@ﬂﬁ%h%@%@ﬁbe%daf%-_ B’ﬁ?‘?ﬁ&ﬁ@idﬁ CAOHIRIIRT @éﬂ’ﬁ)'ﬁl‘ﬁf’l@?r of the
mobile stations is carried out with respect to the logical chann elonging_ to corgesponding priority
classes. Name}yG? thecr%r(])ﬁllfem 8taton I?1%§n'boer c%?c%ﬁ%ﬁ%%esséttio% %684%&@%{ula%fth@0%'r;%er of the

logical channels that¥eddriPiocFREDSMATRE DrivtilcBBSe§ ARG Whdtd alePhdLlEay @ dOeds the

allowable delay. resources can be measured by measuring the number.

For example, the mobile station number

calculation section 2084 may calculate the number of

15 the mobile stations that are LTE active and not in the
DRX state as the number of the mobile stations that
highly frequently carry out communications through
PDSCH or PUSCH, which is a shared channel, the number
being the number of the third mobile stations, 1in

20 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 be carrying out communications by
consuming the radio resources, the number of mobile

25 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
mobile stations that are LTE active and in the DRX state

30 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
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Forexample,themobilestationnumber calculation section 2084 may calculate the number of 30 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 destination mobile station in which the data
discarding in the transmission buffer of the RLC layer due to delay takes place. For example, the number
of the mobile stations that have undergone the data discarding in the transmission buffer of the RLC layer

may be measured 5 in a predetermined monitor period, and the number of the mobile stations may be set
as the number of theo&ightte o ie Bigisia AkersdiREAOReLABPildSaliBnRDmBE e Sdadifon section

2084 measures the numberof gbilg 1 G stakionshibayhave hatesgoae ienaawrdisieardiag npmber of
times more than or ePé’éUiS’rac r,gdetjfr'%min@ﬂ %rﬁg}oﬁq ¥a| qig)ttp&{rapﬁmiasf@nMer q_f&lg% RLC layer in
[ t of t

a predetermined monitor period, and the number e mobile stations may be set as the number of the
eighth 15 mobile staffHs WiefhativeSAd hobliEs2g6RAGRbSOSSible to accurately

5 estimate the consumption amount of the radio resources
by calculating the number.

For example, the mobile station number
calculation section 2084 sets the number of the mobile
stations that are LTE active as the number of the fifth

10 mobile stations. The number of the mobile stations
that are LTE active is the number of the mobile stations
that establish connections with the base station
apparatus 200, and the base station can easily recognize
the number.

15 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
LTE active, the number being the number of the sixth

20 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
stations whose transmission rate in the RLC layer

25 regarding the uplink or downlink is 64 kbps or less may
be the number of the mobile stations that do not satisfty
the predetermined transmission rate among the mobile
stations that are LTE active, the number being the
number of the sixth mobile stations.

30 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
by setting the averaging period as a time period when
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calculation section 2084 may measure the number of mobile stations whose data amount of the packet
data discarded in the transmission buffer of the RLC layer 20 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. Alternatively,the mobilestationnumber 25 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 than or
equal to a predeternfifdethEesHoR! V@ Fid $& pee @ i@ /dhitdribetiod, sl thekhupiber of the

mobile stations may devael as ke nanwiei sktihereighhrapbile statiensa My, thenieforrhation on the
destination mobile séqlg)rh%fgged?{;dﬁgaéd (élnl 8§ t@r@r@@qgg tiLqu_rrfg tmg gRﬁ% li:IS received

from the RLC processing_section 2083 rath er an the information on the destination mobile station of the

data discarded in th@5 YrhAdnfi&icf Bufier oftihe AIrens/et Shd ModiktRalsh fahbed adiefation
section 2084 may cdigulatednagumipeswé matiile gpationsdn avhi@0 thendataadiscardmgatyiertg delay takes

place, which is the ng@er@é@gﬁliggg‘llrggbiI@gigaéiorgss in @ggorqanee wdth the 40 igfermgtign on the
destination mobile station of the data dl,?ﬂgded in thjhransmlssmn buffer of the PDCP layer. For

example, the numbeF SFhEMOSHIPLEEARMETn viHicPRBAckS: datd hale been discarded in the
transmission buffer of the PBEPeaparthae by mddxeirdd 2B $ma peddsiemaitied hiortitee péAicd, and the

number of the mobilq gladipng M@ beraet apdhe pusbare the erohtl yeabilecsgatianen §lteAwatively,the

mObIIeStatlonnlilmberpllnk 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.

In addition, the mobile station number

15 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.

Moreover, the mobile station number calculation

20 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 i1s carried out with
respect to the logical channels. |In addition, the

25 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
transmission rate.

30 Alternatively, the mobile station number
calculation section 2084 may calculate the number of
the sixth mobile stations with respect to each priority
class. 1In this case, the calculation of the number of
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calculation section 2084 may calculate the number of 20 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 the data discarding in the transmission buffer of the
25 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 may be measured in a predetermined monitor period, and 30 the number of the mobile
stations may be set & thé@ptrhber stk gRhiRosAd sth8dns UkadltidnraeresiediatibAfumber

calculation section 2034 mayIcai¢idatede nbenben g tige etghtlo mobie stadivng with Fesiacy to each
logical channel, as dgicérg)seggater.lln t}aiad:gﬁ, tne cg gla{%ﬂgm?&ym{er p&tﬂ; rpg’bifh%ations is
carried out with respect to the logical channel. 5’ Namely, the mobile station number calculation section

2084 calculates the AYRBEYS M8 lotficd thiRfeE A Rhichat @atfditB& dHPdRMbSRl 8 takes place.
Alternatively,thesmohikettgianfiurhkeel ogleclafionrseched 2084 hoayg dadgutatetthe muniloaridfyL 0 the eighth

mobile stations with [gepect te Sach PHAHLY clﬂscﬁngs)gesqﬂp@dn@gq. ja this 5356, the caledation of the
mobile stations is carrieﬁ Olél[ with res%ect to the Jogical channels belonging to ¢ rrespoEdi priority
classes. Namely, the-bGHe 18 R RS TUMSKE GtetiafisH SALBRODeM I BHERS tn@ hubir of the
logical channels in whithitha Hath alisraldingtaie kedelag thkes ptdva riormikyabdessxantle shows a
case where the numhgr gfgeokiletstaiignstn avhihete clagm fliseardineadéniPssion rate.

10 For example, the mobile station number
calculation section 2084 may calculate the number of
the mobile stations whose average data delay exceeds
an allowable delay, the number being the number of the
seventh mobile stations, in accordance with a buffered

15 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
stations whose buffered time of the packet data of the

20 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
seventh mobile stations.

25 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 i1s defined as
"a time from when an RLC layer packet is stored in the
RLC layer buffer until the packet is eliminated”. Here,

30 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
the packet based on a timer. The average data delay
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20 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 the number of the eighth mobile stations, may be 25 calculated with respect to the
uplink in a similar manner. Forexample,themobilestationnumber calculation section 2084 may receives
the information on the discontinuity of the sequence number of the 30 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 uplinR fakER§l&teinRrebribNBaWitehe e hatag drthe@¥edgehtethuliser of the

uplink PDCP layer. Narfieiy rie mphite sTatian nunbdgr sakeetatioimseeiom a4 esbwaiex that the
discontinuity of the sggg%ggeimt%}?gp s pl Séi%éjét%gisfd irég(glrh%pede d’n Bg mobile
number of the” : i

station, 5 and calculates the nur ne mobile stations in which the data discarding due fo delay takes
place in accordance WitR tE G 8htintit st hRSERRRPIARESS MEr& 3pELRCRH thEikbbile station
number 10 calculatianresgotiont 284 hhaypme kedrelthethemibeC of ayabile ttatops moelsshnthg discontinuity

of the sequence numherof the URlink RPGPRY§is FRUE than ek @qugQ@tprﬁQemg]ip%mreshold

value in a predetermined monitor period, and the number of the 15 mobile stations may be set as the

number of the eighth' b6ile stations.
In addition, the mobile station number

calculation section 2084 may calculate the number of

10 the seventh 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.

Namely, the mobile station number calculation section

15 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

the seventh mobile stations with respect to each

20 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,

the mobile station number calculation section 2084

25 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

calculation section 2084 may calculate the number of

30 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

destination mobile station in which the data discarding
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Alternatively,the mobilestationnumber calculation section 2084 may measure the number of mobile
stations whose data amount of the discarded data 20 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 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 the data amount of the discarded data that is estimated from
the discontinuity of tHésEaaehtamefhbes bpth® USTrPeTRhgyBLA 4 RVgiredietedsirt@iddnitor period,

and the number of theawekilegpItatiens may beseaap the, nurnkermiitie eigbth repkilemsiatians.
Inaddition,themobilegtaij b I io j 8 I f ey of eighth
mobile stations in up E@%v?%q%sgéﬁoﬁgg: Po@?c%%i‘r%ngiﬁ%g%%? gzﬁgtﬁ%erc%?cugatfé% %H%he number of

the mobile stations dEEBMEH SSARS RUEFSLd 8t Wide rddpect RYRE 1G7YaIRBaNRASNERIY, the
mobile station nambé&ncalcyplatale teationrdd@4ncatcitaies fermudheraofdhé tegical chamel € in which the

data discarding due {g,gelay, tpkgs p@ggtIf@,qgiti,ggst)wqggotglggtaggnqq{gbq&pogﬂlc%qﬂ%ction 2084
may provide the call rr(éj]essin sgrf jon 210 with the transmission buffer state of the RLC layer provided

from the RLC process! ggbtigﬂ ely HAE HM8red amount or the buffered time of the downlink
packet data of the mobile stafldrer®EOORVE 1y The firaber obihk kst ndbild Eenionstindugh the number

of the eighth mobile sialieny Bevdie salewpiad wWifB4esReE e 83cknk (RURIFed fonasua Ieeib-frame”),
OrmaybeavaNPS%QQ%qgﬁsthathaveundergonethedatadiscardingnumber
of times more than or equal to a predetermined threshold
value 1n the transmission buffer of the RLC layer in
a predetermined monitor period, and the number of the
mobile stations may be set as the number of the eighth
15 mobile stations.

Alternatively, the mobile station number
calculation section 2084 may measure the number of
mobile stations whose data amount of the packet data
discarded in the transmission buffer of the RLC layer

20 @s 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.

Alternatively, the mobile station number

25 calculation section 2084 may measure the number of
mobile stations whose ratio of a data amount of the
packet data discarded 1n the transmission buffer of the
RLC layer with respect to a total data amount is more
than or equal to a predetermined threshold value 1n a

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

When the information on the destination mobile
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20 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 Il in a
predetermined averaging period, or a value obtained by 25 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. More specifically, the averaged value or the total
30 value over a predetermined time period, for example, 100 ms is calculated, and a value after filtering
the above averaged Y&RE i iHefdie /drEa.sihg ¢ad fewWingtdeesappmiashe meadiked as the

number of the first ragbitensiapocythray@rthissnusbenofdbe £ighih thebilRL sapees: &pliasgion:

F=(ayFn v, g gypatgdyaius tgditerbpalndién pehealig e & fliering
coefficient Mn: ﬁwe averaged value or the total value over a predetermined time period, for example,
100 ms destination mobile station of the data discarded in the

5 transmission buffer of the RLC layer, 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
eighth mobile stations, 1iIn accordance with the

10 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
transmission buffer of the PDCP layer may be measured

15 1n 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
calculation section 2084 may calculate the number of

20 mobile stations in which the data discarding due to
delay takes place, the number being the number of the
eighth mobile stations, 1iIn accordance with the
information on the destination mobile station in which
the data discarding In the transmission buffer of the

25 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
may be measured in a predetermined monitor period, and

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

In addition, the mobile station number
calculation section 2084 may calculate the number of
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A value of "a" may be set to, for example, 1/2(k/2) 10(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 station apparatus 200, according to this
example, is 15 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 the number of the eighth mobile stations (step 3502). 20 The call processing 210 obtains or
confirms the proces¢|6A9bERTORA base sidiitrisppdrbfus aRe Bl pkscescid o kether node
(step S504). The caltpracasding sestiod 240 digyminga vdether al leattiohe oltheden digasiminants

shown in Fig. 3B is twl@[ppa@&q%ﬂgﬁgalhmﬁggp dﬁri%%ﬁw @fQI%Ph greifglse (step

3506: NO), the call processing section 21 termines that the mobile station 110 starts communications
anew with the base §&fidr! §paPitls 20b8D il §=-P&AE0 ERInd BGoMRAIFRA afd &TRAN (step 3508).
At this time, the gall NaotedsingtieectionRid eastest ion number calculation section

2084 calculates the number of the logical channels in
which the data discarding due to delay takes place.
Alternatively, the mobile station number
calculation section 2084 may calculate the number of
10 the eighth mobile stationswith respect to each priority
class, as described Ilater. In this case, the
calculation of the mobile stations i1s carried out with
respect to the logical channels belonging to
corresponding priority classes. Namely, the mobile
15 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
of mobile stations in which the data discarding due to

20 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
the number of the eighth mobile stations, may be

25 calculated with respect to the uplink in a similar
manner .

For example, the mobile station number
calculation section 2084 may receives the information
on the discontinuity of the sequence number of the

30 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
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out a process that allows the mobile station 110 to start the communications anew with the base station
apparatus 200 in the cell 50 using Evolved UTRA and UTRAN. On the other hand, when at least one
of the ten discriminants shown in Fig. 3B is true (step 3506: YES), the call processing section 210
determines that the 5 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 the mobile station 110 to start the communications with 10 the base

station 200 in the ceM80REgEHv IR UPRAEPOFRANAYET In thaBBdve extditplBoRithe ten

discriminants showngn &tk 3B Arenbzad tatayny awtitba deiemiioatioogdowsren peds afitha ten
discriminants may b e r e determjnation. ext, SMissi trol method in
the base station app%ﬁa%ugj %é%a%%g}rﬁﬁnét }Z t(lfg g(ﬁ;gm g%%%%%ir@ﬁ v%%]rgg%%;&g%% 6. The

mobile station numb8HEfRIdAdRLERGREE bBILNR AR AU Bt B Rkl fr88iRtdiafions of
carrier #1 and thie nuanitercd lluflrste®bitd stationefrcaofe rtdPe(stepbId@2) sHaet dalhgrogessing section

210 determines wheffief die pHRES REINEIUELIPARIRSETANT Of RSy #Ed% LEgpnthaR the number of
the 25first mobile stations of carrier #2. s%ep 3604). When the_numbef of tgue first mobile stations of
h r

).«
carrier #1 is not larg@TH3K I TEMIEY B thE st FbBRS SEEBHY &Y caftler 2D EsteIF 986 KRD), the call

processing section 210ntiegdrmines that the mobile
More specifically, the mobile station number

10 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 value iIn 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 discarded data

20 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
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 the data amount of the
discarded data that is estimated from the discontinuity
of the sequence number of the uplink PDCP layer in a

30 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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30 station 110 starts communications anew using Evolved UTRA and UTRAN (step 3606) through the
carrier #1. Namely, the call processing section 210 sets the carrier #1 to be the carrier with which the
communications are carried out when establishing the communications between the mobile station 110
and the base station apparatus 200. On the other hand, when the number of the first 5 mobile stations of
carrier #1 is larger than the number of the first mobile stations of carrier #2 (step 3604: YES), the call
processing section 210 determines that the mobile station 110 starts communications using Evolved
UTRA and UTRAN tRlgH tRd Eamier 82 {dep 1208600 W adig tha €all Phecasdmgesecadn 210 sets

the carrier #2 to be tig@ eaeipg mith Widpli the earamioicstians afeldaiked pehwhes pstaliatung the

communications bet\gg?tp] tt]eogpggel_stgﬂgﬂ r]r(].fq gndltnemi;g S '@Q ’appﬁéatg tﬁg I'Ijagﬂri &Ele above

example, the number of the firsSt mobile stations of carrier #1 and the number o rst mobile stations of

carrier #2 are comp&&d HGwBYEP§ Sififartdeterithdidn BhF bARsSIEy GEiRG @5k ROPYE! of the
second mobile stations, the muidxer ob thevthitth 20 esprle tstatmns hibe hogioea bf thiesfoneH mobile

stations, the Uumbeﬁ\%{rﬁ%ﬁ {if}h f%%bih?o?}"i‘ti‘é‘%é'&et%wbr% f%@ﬁ %JéthdUQ%jPi%ﬁti%%{h% Rumber of the
seventh mobile stations, the number of the eighth mﬁblle st?tlo S, Qr the ﬁéﬁcessgﬁ Iozid of the own base
LguX % 08, &

station 25 apparatused it 38 ach Gt R AtV °dhidrd hation By be made
by using plural onesWi fighnurhieerdsf thae €k abild statidus tHrougte hrynumbeof peeighth mobile

stations and the processing jead oftigiaribhase sigiien 3hapraratus wWigh taspect taagrearrier. By
controlling in s%h a ma{m&i,em(igumber of the mob%qgjlations may b%\e/q%ael be%%en tgg ﬁarriers #1 and
obi

#2. The above exam%?e shows d chse v?/ﬁgrjéltﬂg mdbile station 11¢°$@%S Tommunicatiohs anew with the

base station apparat®s 208 SBHHEAEENITRA HAdVUTHRAN ve thHEr@N B0! $RikANaP HERRIE a case
where communicationgzare sidted avith g asgeatapen®dét from the RLC processing

section, namely, the buffered amount or the buffered
time of the downlink packet data of the mobile station
15 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
a "sub-frame™), or may be a value sampled at

20 predetermined time intervals. 1In 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 TTl iIn a
predetermined averaging period, or a value obtained by

25 averaging the values sampled at the predetermined time
intervals over a predetermined averaging period. 1In
addition, the averaging period or the sampling period
may be configured as parameters.

More specifically, the averaged value or the total

30 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 number of
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5 a cell 50 by cell changes and the like. Alternatively, the above example shows a case where the
mobile station 110 starts communications anew with the base station apparatus 200 in the cell 50 using
Evolved UTRA and UTRAN. In addition to or instead of 10 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 number of the second mobile stations, the
number of the 15 third mobile stations, the number of the fourth mobile stations, the number of the fifth
mobile stations, the #iyabdrididke BRI hebifLBAGNS tHOKQNBEr dThRe BEVEIRI nfobild B&itions, and
the number of the eiglithtmebilectidtiansazanithesnobile station 110 completes 20 the communications

with the base station apparat In. ﬁ.ceg S0 s_ila E¥O|V§_%U RA and UTRAN. This is explained in
the following with reference tﬁ%%%gltg "I'he”caqft protes<ing sec’%c')n 210 determines that the mobile

station 110 carrying out confinani8tidtRAR S 95 Vi HEse2dikfidn I3JHSELE0 in the cell 50 using
Evolved UTRA and UTRANREompletes thikdconarhueicatfaresr(sepl3EIO2).gHere, the completion of the

communications may be found whegndbg mz%pi@o%q;tio{b]ijé}..tfiggers or when the other end of the
1

communications 30 with the mpbiIEstation 0 tr'ggerﬁ. At anyﬁte, Whenihe communications are
completed, a predetermined’fres58§e %’S{cﬁ‘%ﬂdeﬁ% HRhGL H Ealt BbREs¥iftd LBBOIFE16 can
determine the completienl etgemdsrachuhibagoms r i odrhefrasbiexstadrenurhBer drculation section

2084 in the baseband signahp{acpgsingfsecomays pbtaiag tke Nuryiehe liest motilestations of the
5 carrier #1 an? (;[he ?e&J(m:b%r oflthe first g:Ob“F staH'ons of the ga[[réeg ﬁ% \gste rSeldoné%. The cacll processing
es

section 210 determines Whether’thze’ nutber of the gFllr's¥ hoblle stations Of the carrier #1 fsqgrger than the

number of the first mbbile ReTARDLIE B&rdey #3 U6 (QERI1 RN 100 Hen imaxaeR bethe first
mobile stations of the @arries #1dg @b larger than the tunthasof vaa- st mabile siaticas wé ghe carrier #2

(step 51006: NO), the call pypeegsing sert A d§SEMNGTEPAING RS in the base
station apparatus 200, according to this example, 1s

15 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
the number of the eighth mobile stations (step S502).
20 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
of the ten discriminants shown in Fig. 3B is true (step

25 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
communications anew with the base station apparatus 200
30 1n the cell 50 using Evolved UTRA and UTRAN (step S508).
At this time, the call processing section 210 carries
out a process that allows the mobile station 110 to start
the communications anew with the base station apparatus
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15 station 110 camps on (remains in the area of) the carrier #1 in an idle state after the completion of the
communications (step 51008). Namely, the call processing section 210 directs the mobile station 110 to
camp on the carrier #1. 200n 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 31006: YES), the call
processing 210 determines that the mobile station 110 camps on (remains in the 25 area of) the carrier #2
in an idle state after the completion of the communications (step 31010). Namely, the call processing
section 210 directs tR@thobile ERgiofalb 18 @ampidiothevahed: U TRtheadbdvE BXAMhple, the number of
the first 30 mobile stations af therbasrietHé anddhel numben obthefgsigaobilestafors ef thercarrier #2 are

compared. However Ip j 'qrrpaerg inati 0 PRYREM p §J t ro%f_t ond mobile
stations, the numberdogtﬁﬂﬁird mo%ﬁgg;}?g&ons, th':é}er‘('?g'm er o% %e[]f%ug%{r%lggﬁg stations, the number of
the fifth mobile statich3Sthelindr OF &RSIB n3GSE LR&kiohA OthB AT F thetddEniHRobile
stations, the nurabemuadtilid eighth 6irnabllé Gtahoms) brdhe ptotéssiognoachadicta bwmsbase station

apparatuses with resppehiq fach SIS A BRI 1 TRUaEd§ieranaliongay.hgpade by using
plural ones of the number of th% first mabile statlon%through the nuBnber of the eéghth mobile 10 stations

and the processing 1648 0f tABSwH 3N statibi abPAratfetnity rekPéct 1688 cHPLRES BY Wntrolling in
such a manner, the m@aisdosf théndbiksstatitne ardybe etuthbetwareeths daradrsodil ams#2. In the

above steps S1008 giHbSIBP1d&Ra on 110 to start the communications with
10 the base station 200 in the cell 50 using Evolved UTRA
and UTRAN.

In the above example, all the ten discriminants
shown 1n Fig. 3B are used to carry out the determination.
However, parts of the ten discriminants may be used to

15 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.

The mobile station number calculation section

20 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
stations of carrier #1 is larger than the number of the

25 TFirst mobile stations of carrier #2 (step S604).

When the number of the first mobile stations of
carrier #1 1s not larger than the number of the first
mobile stations of carrier #2 (step S604: NO), the call
processing section 210 determines that the mobile

30 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
#1 to be the carrier with which the communications are
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15 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
communications with the mobile station 110 are 20 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 in the above example, a fraction or ratio with respect
25 to a predetermined value may be used Instead to carry out a similar control. For example, when the
maximum number ofGRE Figlle StHifon® BeMhe&aliabd fehddids defifledC RTHLMISE Tk @RsSfirst mobile

stations through the pembee af threightih Mabile etatipos MayBbridafinedyrithea satwt(percent) with
respect to the maxi ng@&g Aé atively, the number of the first mobile stations through the number

of the eighth mobile stations may be defined with a ratio (percent) with i
On the other hand, when the number of the first

5 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
Evolved UTRA and UTRAN through the carrier #2 (step

10 S608). 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
base station apparatus 200.

15 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
of the second mobile stations, the number of the third

20 mobile stations, the number of the Tfourth 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, or the processing load of the own base station

25 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
stations and the processing load of the own base station

30 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.

The above example shows a case where the mobile
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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 mobile stations in an RRC connected state in the cell.
5 The above calculation of the number of the mobile 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 each priority class type. 10In 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 value obtained by measuring and
averaging over a longEARditH, bt Q \eliar distakeanbyteadihgRe ap6anadis ¥ee hass
predetermined sampdieg peHads ppa Aseiagirphesamged waliesd Werncaifdng DRAAvVENaging, the

averaging may be a@Rgnalc_aé/ﬂagi%%i_é)rrnar;?ﬁiggin ingiq,]@igle&gng goefggig@t. Ir\)vﬁgqjgon, the

averaging period, the forgetting coe e 20 like for averaging may be_set as parameters.
According to an exaGPETBIHE BIARREIRERtSTARE SO bf thd ARbie PR £L8ckted with a
consumption antounaotctbé Fadio resowredd mak degaicudatdd, @rel dailkeelmission control using the

number 25 of the mobile statigps, isuw%?ffW'@?Q 10 G/ Y dhe C%Qgpn%q%ctigﬂdpgregy Qviding more
efficient communicati(illns. In%(]:iditic%{rh aE example of a s%stem to which Evolyed UTRA and UTRAN
bhordals

(another name: Lond' &Mt 30'EVB P& G Oap S GONURHRY FRhEU R E¥amples.
However, the base stdtion &pgakaes Hitahd ebnvppaicaters 200trbhntdtrodedcbdr@ingstoren

embodiment of the prgasny Byen iR a5 aPpligde.to I1n addition to or instead of
10 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
number of the second mobile stations, the number of the

15 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
mobile stations when the mobile station 110 completes

20 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

the mobile station 110 carrying out communications with

25 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
triggers or when the other end of the communications

30 with the mobile station 110 triggers. At any rate, when
the communications are completed, a predetermined
message is exchanged and thus the call processing
section 210 can determine the completion of the
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all the systems carrying out communications using a shared channel. In addition, the number of the
logical channels is calculated in the above example. However, plural 5 logical channels are grouped
(referred to as a logical channel group, later) and the number of the logical channel groups may be
calculated. While the present invention has been explained with reference to specific examples, the
examples are 10 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 by using spedifi¢! Ddiead PoEler to facilitate the 15 understanding of the present invention,
those values are merely examylesnand Yarioss yaliles mayhswsedanieskatiomwisegwtddVhile the

apparatuses accordiggéglth rgx;awgIeﬁi%)é%wgs%rg%%vgpti%rﬁ8@6@@*% edsigé %BQ{m éhe

operational block diagrams 20 for simp explanation, such apparatuses may be realized by
hardware, software SreEedMBinBEntHERSY. Bfe pRscht IveitieR Id RobilAitdPitRTald\R examples,
but Includes varipus adteraiiens#hagifct atioasnsutistitutoh s heplheesentoand thes2a tilHeowghout

departing the scope gthgHareseit iivegntign. (sté?issii‘fﬁﬁﬂ tiona} @pplicafipn claims dhg H@nefit of the
priority date of Japanese Patent Aﬁpl'cation No. 2007-010858 filed on J%ﬁgr 9,.2007, the entire 30
contents of which appR&AibAhreliHcBfibrABY Pareiils Yafehbg. NUMBEEs fhehGid Y &fplication

claims the benefit of tied pleritg tiatal o iapahiedd @ acsit Mbplicatibnilgo. 1 20QR- L5093 fileHen June 6,
2007, the entire contephelewhick apRdcEiansaranpeqrpPerajed bees by reeienerrier #2

10 (step S1006).

When the number of the Tirst 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
call processing section 210 determines that the mobile

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

20 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
that the mobile station 110 camps on (remains in the

25 area of) the carrier #2 in an i1dle 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.

In the above example, the number of the first

30 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
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This international application claims the benefit 5 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 application claims the benefit 10 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. 15 CLAIMS 1. A base station apparatus that carries out 5
communications with plural mobile stations, the base station apparatus comprising: a calculation
section that calculatésftHenguibar 6f thebhdsils satidad Ravibliatdd 8& rkhsHhigefian BRplink

transmission buffer aroerid the plutdlonehile 1 siatibes with respEdtiieleadbpieintclasons, 2. The
base station appara laj n clai W, in t leulagi iQn c I of 15 the
number of the mobilgétgaﬂ)[r]l}f %:\}/in&g‘l ggéﬁo%?ﬁ@n@%&?e%%f?&%ﬁ%ﬁha%rlgg (ﬁ%@rﬁ%qén%ﬁhe number

of the logical channeld'6f 85 Fiddie™ AR, FE AP dshectiifn BUWRIRF sle Y8S0RdIREM the plural
mobile stations.20 mob3.1Ehs tateé stediproapaatps cleésed myclhia d , ofh&teen dhen dakcsi@ation section

calculates an averagepye, Al e pPRLYdEe Ipkile SRUPSUthto 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
10 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.
In the above steps S1008 and S1010, the base
15 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 1is to camp when the
communications with the mobile station 110 are
20 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
in the above example, a fraction or ratio with respect
25 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
through the number of the eighth mobile stations may
30 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
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25 respect to each priority class. 4. The mobile communications system of claim 3, wherein the
calculation section outputs the calculated 30 value.

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
mobile stations in an RRC connected state in the cell.

5 The above calculation of the number of the mobile
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
each priority class type.

10 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 value obtained by
measuring and averaging over a longer period, or a value
obtained by sampling the spontaneous value at

15 predetermined sampling periods and averaging the
sampled values. When carrying out averaging, the
averaging may be a normal averaging, or an averaging
using a Tforgetting coefficient. In addition, the
averaging period, the forgetting coefficient, and the

20 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
calculated, and call admission control using the number

25 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
Evolved UTRA and UTRAN (another name: Long Term

30 Evolution or Super 3G) is applied i1s described in the
above examples. However, the base station apparatus
and the communications control method according to an
embodiment of the present invention are applicable to
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all the systems carrying out communications using a
shared channel.

In addition, the number of the logical channels
is calculated in the above example. However, plural
logical channels are grouped (referred to as a logical
channel group, later) and the number of the logical
channel groups may be calculated.

While the present invention has been explained
with reference to specific examples, the examples are
merely 1llustrative 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
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
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,
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.
2007-010858 filed on January 19, 2007, the entire
contents of which application are incorporated herein
by reference.

This international application claims the benefit
of the priority date of Japanese Patent Application No.
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15

2007-150934 filed on June 6, 2007, the entire content
of which application are 1incorporated herein by
reference.

This international application claims 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 application claims 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 base station apparatus that carries out
communications with plural mobile stations, the base
station apparatus comprising:

a calculation section that calculates the number
of the mobile stations having data to be transmitted
inanuplink transmission buffer among the plural mobile
stations with respect to each priority class.

2. The base station apparatus claimed 1n claim
1, wherein the calculation section calculates 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 claimed in 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 mobile communications system of claim 3,
wherein the calculation section outputs the calculated
value.

80



	spec.pdf
	claims.pdf



