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-CDMAXt&¢datEiZA®h organization 3GPP. As a
radio access method, Orthogonal Frequency Division Multiplexing (OFDM) is
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dividedl 6l Pural 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 su overlapped without causing Interference, thereby
realizing high Epeedotrasemigsiormaechibimroving fedeshcasaye leffitgentg rm
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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
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and th&éfe Ientuppes lirhit ©F eonehasitaiich P eMeIciBr TH e dhea 1arge

numbeyf eichyle stakiens innaaell has todredingiied dependipgk@othecan be
commpgigziti%ocapacity. For example, when a 10 mobile station tries to
start communications anew in the cell, if a large number of mobile stations
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communications system. F xamplé, when one communications system
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of 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
mobilePstaffeiziel ahfdreiheadedi€ate® ER&nAdl is EEEGASHEH s aggitioh, the
the nufhet 0 hT ynekilsosiziiens tiadhieha eannseitoo betveen éhe tzabilens
station.an se stafi r [ lish d r of
mobilcrab ga%%%vﬁfo%?%fdpﬁst?ﬁ 31:%%[% is@s?eg)ﬁ&é Zr%ligrjgeagéfally the
same. 200n the 61 hafyPIPE /EIRR drd@dRadiits b dhmKuHpRrT of
dewnlimkeanththe ket aglgammee and the code resource, which are

S Ao L b s b el
oot MO S8 B LY AR T oot SR A € fon
connesdtich &stablxed witathebasem@iontagparaod carresp@idsresource
one-topne AR dee Fadioy peRLIGRS TR e FRNsHRSdn WRAEiPs, PeSaUsces ,
H[ToE mainly |ntends 80 packe] data transimission. fiere max Qgﬁergoc I&hnels

station tﬂatpcroeg not consume any radlo resources_ even Whel:] e COI’]I’]ECQIQH )
is estabfisi&iflsdi@echiRe HaBB&latith hsarafRidfl feahdpisSs@asmy ing

depending evmnuedairenca palieros ibe Phaetrtadior examplehtcsame
be 'm%%”ﬁﬂgﬁ#ﬁ@éqb!&ef%@ﬁ'@%&dé’t%@ ﬁﬂ%@ﬁt HeaddFcated
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data athdiscodtnuvessly receivethibcalleda Oistontieubundio 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),
"Evolvee WHIVe 88leT Bkl Ra@b Ab@RIENSIRARRAD EVOREdEXample,
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carriedBgt. 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 communlcatlons 25 control method that are capable

carrying out cammmmqa;lonthlé a@b&mcewﬁi@emﬁmer@fme mabile the
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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
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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,
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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
mobild agdnPrefRedideadthebrimpdr dhsxmatoble seirhdons having
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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 eaTHeEN inm® BAWAirfktPdnkeh Ssiom BERdMEi &% the plural mobile 30
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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
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carry %Icgmqng%qtg)ns anew can be selected in accordance with the
number of the mobile Stations that actually consume a radio 25resource.

Another base 3tAH b sakrkabifng sk 1on 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
amondtre |5giedIkhankalt bpfife mBPYsthiehweterkd ef adbiee daat&al

of firstahebileetatians, hereinafib12a seconigadculationeaectian hat as the
calculat a f u t [ ati Iq%q.&t Q be
transn?]t@@c? ﬁ:'remit;fi? %%Qs%ﬂ?eﬁé C an‘ng{eirrw%{nggglin gtrhnq{sglljsésali\én u e?j ’

among the pl#4l FldHE Risadird e hgaedd onidBlich bradadissrone
said 10 fogithbchanmdde emoify the éogmabdHannalt at fenwokhlasiatpnsiata

(referrgq &-a¢ HsanwmBeney IRePay mekile silINsnBeFBfethe 1834¥EhI

calculathon secjion t tcaLc#]Iate thf number _of mobile statiorbs that ?ég

|
frequehtl? BARY 35t 28k Htibhs ThBEdR IR S7R8E chafdlY &Fec?f
to as theauhser of highmobid staaibnthieeredizitbe): 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
statiorStR Y S tRMd ntiBsionvakele R fhbe bpstkearhipbaimelrorifvamid

amongntieidlerslraalitensiaiinos gchthd oginbet Ithefrihe lagis@l ehannelsi I e
of sai i ti logical nel bije. statio -
(refer%?%a é%tt% mg?rpoﬂ%y;tehtn(?oé?e %n@?ﬁégﬁa er)ﬁfg\ger?t?ﬁ bile

calcul AR tE EaLDRIILAD least one of the number of the mobile
stations having adatariifieadd tirha targerseata preddtantnicad corkalteld at

e lod il BHEDERCLIE RIRBL AP IH TR Eeipine Raing
e loglcal channels O e mopile stations amon e numper o e logical.
channBR A (S nRilk CRRSRE DER MO e T U1 0F oy SA ARG N
statiorsh hepdidaiftery;r an an ksghth calufkion seedog tithtecadwated onelofl e
ine nugae sbits mblertions v e 10 dpeatieshdmiorislr ania
t nu ero e Ical channels of sald monile statigns amaon e nu

e B e o T BT AN o e
cighthmRGHiIkestalcHE! AR IiRFE 158 Brdcesemglibad Mizkaremdhsecond
sectiom¥pi easuasia PCeRsing Inaalfigh nespect to each frequency

band; and 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 eidttir ffoesstaforid) anaumé proceEskigona Mthaesgedi teeachaving
frequeacydzeed. A oFheredCationsecontonl geathodhaecowlingte@stermined

emboepLalipg RIGYEIY 'IMENURN: A ARASE SpiPASY eggaggmm%; Is
out communications with plural mobile stations using a shared channel, an
inclug®@¥ 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 ofdR& aukep of HeamsRildatodNaHed dileoPearatnaitéanel 1n

througa dhevatpierkcleaanslini 88 Uptink trefemissiong0thies PurenD itsbile
plural mphjlg éﬂ'oéﬁoa%%‘%ﬂiﬁ%‘g?r(?fft'i‘ﬁ Jeoﬁmg' i0aPnetsofraiklopcal i
channels among the logical channels of the mobilé stations (referred to as

the nuftftie} betrE EIHPRGINRSERENO HA e AET A cupteth e5ohid ©
step, is tdntdothe I(uralfenrofedobibe sstatidres that heghlg fradue rly rcsitrynoliti 1e

commypigaiensdnranghdys siker Y hpanel{IRiggd &yas the number of

the thirdmobile stations, herelnafteBeis calculated; 20a fourth st%E H] which

the number oPithi8 3thiiheRhal b H&l &ty EARFORP EonEARARBR €
throughth& khaneldhbansit@dfened tbay ingndaber sothedodimianwbid ted
stationgp peigirafienkis Salcpiaied raanfEth stapain Wipah the ryabenafdkE on
e BopYe PR RIS AR s I Mo s e
hereinarfter) is capc]:ufgl : IOa smﬁl step, in' which a reastc'one of the numnber

of the fbdileesthaei<crdving anrenbmiaficrarhte kagical 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
channgibgkRahdlie S&AdrkCaRend tHedgiREteahnds sicmbated:
stations (refersed d@ @a tireweppenof neissverehivakie statiosthe number

herei ' ; an.eight in which at | )
e G O e Y S A
plural AOBHE EtakiBAS aRd %@%ﬁﬁ@@%@ﬁ@loﬁﬁﬁ?%k@lsvﬁ%ﬁj RABHilethe

stationsuarbeny tHfe thmdey @i ded lagicah ckdrmel$ ofdliel malble lktasarzst ions
(referrgd & gs tPﬁé‘UmJ??fi gtipe gighHhaPRilelP SEIONGJISI91821 8L i ons

calculated; and a ninth step, .in which admiss:?n of a new mobil statig)ni?e

controfi&® FeAdBatte iith at iast BHECS the?dumbas ofthe AREMoBIR
statiorst gelqusberhs ried sedokelmolike statlans! afesumber of the third 20

mobile statiornted gHEReS €4 1e {oUHIf FapbiR IRlieSE ShreBMbRCOH ifber
| mohile, stations, t num r.of the sixth.mobil tatio the n ero
b sooR e iy e SR AL ARURE R A R LS IR o

25By étnlighring ansudihg ridnter ladwalztiba &bl 6N ey §Bferataber
call capberbayribdPiit inlactoraarcEsSWHIT thendmbeb ol espakilosigtian®ng

that agiylly gapyupe %‘iadiPHSSOFé‘geE)@arl‘Obé'ﬁaﬁ?HHTi%.”ig(?lfggsﬁﬁ“ﬁ%i le

according to_an 30 embodiment of t resent invention, in € ase
statiorsdiJat S fEeISHES kSRt AHBREKIMTokIS mbhd Liaghtl e

uging athaedrhanhelreinafter) 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
numbdrd? the bgidapsfarmbeptdiaid PO AobliE StatidAg among the logical
channels of the mohiiastatiees frefesarddeabdbe thabeas ot fist 1akile data

statiorWi lﬂﬂrﬁipamé); %at%sgcéweqalculation section that calculates at least

one of the number of the mobile stations having 15 data to be transmitted
through the sH4184 @RAndd1§n BA BBIIRRITMsSBR BUAGUSMERT HelR6S
mbbile stations ahilrtb& nombeu dathedogisachaoneltiohtaidddgicdlates at

Cha“”?lée%‘i:o%@%@Q{Q%CH%WE?&%OW‘%WQW% ﬁtﬁiengﬁr&ﬁ Berﬁjst%%%/ ing
the number of second 20 mobile st%%lon , hereﬁafég%; a third calculation _
s i idHaGhEf é

sectioft Heft chRubfleH RN A RERY R ABART 1N
carry éudsonrhanisativas girdsgh e bhiek&e chanaoigréfeered toradtmobile
num_b@@mifﬁhg‘f?p{u@ ?}!ﬁ@oﬁ@g&%ﬁréiﬁgﬂ);l og ﬁéﬁﬂ”?r?@ﬁﬁh’éﬁ@rblf said
section that gcalculates the number maqbile statns that S1Ir ent -

st e R RO ey R T R R T
numb& BTt Rt mObRT sthliges, Bohaeinkher)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);
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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 station® (Fekerkdd Erdsthbatuher 9 skinoikatatfonbculates at
hereingiagit orfeseventhcalnulaiion seetien éhaiolniddates at bessonaving

the nuglaer oIS SI0PUG Fatans Seunia L 9 Gafa U S HOEL L o

a predetermined threshold value among the plural maobile stations an

numbefak e IR chARn@1L b 3didnBaikes st aRRngtHe totficaumber
chliannelf dfttke hoghilesslatdrsnnefé sed fo 3 tkde moimibke of tatardh sabileng

15statigns. peginalterbnanft PO calrulatianisestion ARBIERICUREF &t red
least one of thEI numb%r of th mobllﬁ stafiQns havmg_data dgcarded dye to

delay &%y tHE JUBPROGE SIERISM e REMbEPBRhd L Tter)
channels of s@idsZymoble Geekiond afiony Seatuhatetdfatedadicall ates at

chanpls X 16 Mote EHOTRATEEH SO 08I ASBTIET S FEIUREINHY T ng
stations, reinarter), a processing load meas ement section,that -

Rl S el it P el i it e L TR
transnfi&dies had deyaling GHeosrahd prurallmbpik sahddeasd akllegieapnd

channehef theumbbite siftiothe Bogihea LalewateredectioTthghdalcutriiohse

one of A SR dARAMPURFNIRIRRHTRL A s 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
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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
eighthFhéebiregithsNdle ikecssEmEioas, thd ransmmkBRN ral, tHee third

buffered)datn@rr@uatt aaﬁ!st.he m buif@mmﬂe;ﬁnetwbeﬁeiﬁahﬁt Hatamobile
servercompyisas 10a.stofng, 88?'_%’%“@{&1?&?3? ﬁ}&éai“ﬁzflc%'t\é@&‘i%ﬂc%'?aﬁhe
one of the number of the first mobile stations, the number of the secon

mobild"$taR& s, e HighSdrdtnB et moblie LEaRRAs, HaehHBEEd: BE the
fosrth seobda statots Heeswartiaey rof the Hidtm molbde T state e, ghd humolbdarl e

of the sixifyigRie sations rheduEnidRy afdhe SerarinyPORiGSaUGHH hate,
number, of tﬁ@gﬁﬁth obile stations, the processing load, tgﬁj[%nsmlgsmn
r

rate, ' BuRSEL RS aftfohie ATHHAE vaAd BulBfedihe; s Buiplive -

sectiofitht outputs to the monitor terminal device at least one of the number

of the first mopie si@iipns ilee paPRekealitne seeonthnpiie stations, the
n%mber of the thir%mobile statiogs, the umtbeé&f)the fourth mObﬂ%ﬂaﬁgﬁ‘%m

the number ofthg 25" fithnabife Stations, the TUMBeT of e gixt":ﬁ moile i
stations2 Heen@hbdestite 8Btk idifleiaimE, e ddirbdridisie erpid e
mobilesstatdrim e phecessing:oadf thadrarstoiasionoiaid ¢he tutferatsdatene

amount, apd.{he daig hufferpd §me a5 pst@islicabyalue AL ARYANTAGE the
OF THE INVENTION ) . _
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 &8 peovidatinat arcedtibkeordarsFodiacbiit@intissoneoled] of
and seletiibneofsiientipony bend toa calivng put dAenimanicadibosrsource

accor SEQ‘QW&B%‘ F&mi’ﬁﬁ%fit@ﬁén‘?ﬁﬂ'\?ﬁ@ioé'éﬁ%@@fﬁ%iéﬁgﬁwi%gd

radio resource among mobile stations having'connection establi

base tdifdh dpardaselSBRITE DESHRAPFION G FHRTBRANNEGS

Fig. 1 is a blodkndiagtdmtilusiratireg-a codfiguyatitn ofemradwample of the
comMYRIERUQNE SYSIPELAGORIINGI0 R Sxampledy She RIBREHAN(RIIAhd a
Fig. 2 Is a partial block diagram |IIusgat|n \’:EHZ?O base station a@pza:at S
nceordRYRIRT EAHAARD HAnSER n TRITIRENar e piy O AGg) that are

explareamgvkay iifsteging eighy disoitminarltt agdortiFgyitoranexakiptd ofand
ghe present iveBtion. 8$Figf$%&ﬁmlme>§flartﬁé@w vier_f\bi#ust_r@&ﬂesﬁgpg out
IScriminants according to an.example of the present inyention. 9. 41
S R R oy B RE hmpe o f  Ehe
base StRbhls0 abpARARsatbGHiRE kL d¥aSRRSOMBeIEABACINRRAGH, Ce

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.5Sisaflowchartillustratinga 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 prior¥ clERS. PomgeNiE A Pek §ikgfam illustrating a configuration of a
radio commurrqafions systerpsaccogding£a @ncxample of heuyeserting a

invent
accor
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|r11=g to an example 15 of the present invention.
the present invention.

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

Fig. 8 exemplifies a relationship between a
logical channel and a priority class.

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
of the present invention.

LIST OF REFERENCE SYMBOLS

50: cell

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

202: transmission reception antenna
204: amplification section

206: transmission reception section
208: baseband processing section
210: call processing section

212: transmission path interface
2081: layer 1 processing section
2082: MAC processing section

2083: RLC processing section

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 406 : afteR’d Gatewksrapbaddius 400: core network 402: traffic
aggregation server 404: monitor terminal
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BEST MODE FOR CARRYING OUT THE INVENTION
Best modes for carrying out the present invention

are explained based on the following examples referring
to the drawings.

In all the drawings for explaining the examples,
the same reference symbols are used for elements having
the same function, and repetitive explanations are
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
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
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
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
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 acdotd¥iyofar dein e ofthe predhl e adkAibh o appRay atuses
radio coponuni@ions1fGiemM. 10aQ aq witiehdfiavateetl Yd RA apbddJhBANI e
(anothey D3MEHLPRE, T eI FYQLIY, %%eé jﬁ%%@cﬁp@@&@wﬁ% have
200 and pl ns (UE:

r
base station apparatus (eNB: eN_odeB% d plural mobile statior

User Bdifip R 100 FAsAr 2832 Mm.od5! RC kA fiite g8 oF BMLARES and! N
110. Thd @Dtaase staten mpparbtus 2 iocolieried tasadigperdayexamp le

statior, for examplsy, i @CCeSELRINAY aRpratu§ 300, a5djpe agefSSstart
gateway aﬁ‘paratus 300 is connected to é‘%ﬂ{e network 400. The mobile 100

carrieSSINEOAHEHALEERENRA et AR pFaEARLBBRASE BLRIPO0
50 unds BVoNamBYRA SR TRINUNBARIYW B tbenecibh béweehliibough

mobilexgiptioro HOmRIKlithe bage sipdian apparghis20Pds agablished, aneart
the moble SIADA0R8 i dhs, LI Actie yiate. Qn thesoter hand.tp&s 200
mobile-Stanion 116 haS hat yeFes%'o iShed 30’ 2ofnaction' withthe Hage
statiorHadptdafisd00E tHé RA1130d HERABbd ik BtafebhhOnitatibhs - 1.
anew wik ifie hase siatiaiwapparains 2ZO0nsioleveltectWd R4 arcbUTRAN.

in the following, the bl SteignapRaralipen 00, 1007, 1030 10046y s

referred to as the mobile station 100" unless otherwiSe noted, because they

have tHE EARRYYAighFaMERMEBA VaAtA QShdltidds! i §abBRiIckOFRMD Tor
mbbiledstatidri bkQ is wwed asinedaeiiia of a erobilE seajwartost is Blheutddon

start L Riion igrtheing jon gAPakatus L0P45i
EvolvedeTRA and éﬁg%\ﬁ \ilglt?:e cell 52. ﬁo@lﬁﬂnly gﬁg moﬁqut:ﬁic(:)%ess

110 thABED LR 1o S3S tated above, in

is divided into plural narrow frequency bands

requency band

(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

divide& s prifanaanel KEHRHEY Hands upndkied), ankaarladgement
placediarrthemgspective £0 dhedepifgamueaydbarits ta ¢kisy awte provided

wansTRIYIR SE QU B IR PRRIBANIER. A0 dReNlng user

frequency bards are use erent terminal devices to carry out

transntl8kién, &oshiti |ﬁfé?f@!éﬂé%obe'f\%8h'% tERRinBP&&ces can be
resluced. 25Commpdicationsblea &S h Bvdheed SFRA mrad sHdAdN aranner

explaiped igghe fpleyipe. stde ﬁ&Wé‘”%é‘rPhé{ﬁiHa' z?r?WU KRRaredntrol
to be_used in a shared manner b é& c”qrale steitlo S

Channe PDS@H#
100n BEMAN chritrorthanigrfr LTE S0 YRYd ShAdnchannel
transpdnddmske snforiiation dnbieentificdtioh-aof a uger t¢ hdivmethe PDSCHbe

is trar:\%mﬂrﬁ@dmﬂilgﬁﬁiﬁbfﬁéﬂat gﬁg)rﬂ%iﬂppﬁgg meﬁﬁf@aﬁor&f&ﬁ(}lﬁf@l oro be
hic sical Uplin e anne transmitted,

ac nov% ed‘ganré%Yln olr<|m§1 of the Iiﬂsgll-faa_r?cp%ée%like are provided

through the ddWnHiRd dé\hrol%ﬂﬁéﬂbr‘ll’iﬁ Lheyudérfpeg atd pandqieane

throughulbd PBSGHdSloapbnk (the PIISEH! tocdbegsed Foa sbarasdudning of

by thegﬂ?ég'?c’%fl“o %é@%fba” HRIPK G SHA 'i‘ﬁ'liorérH@ ARY3ptive

The upl ontrol channel includes two types, i.e. ac annel

time-nAHdaEIAIhe FIIEMA aFy %W&nn&ﬁM%%)_LO freflendrifibksdae
imdhe P/B@Qthatidn upHAR Qon@Knki gdfaditynartarora)ion {Cldren e Qedktyare

Indicalpr SR 188 UseAJRLsCReina TR SO R EH &hﬁ'éflelﬁa r LTE.

dounipi and Asepive Magyuon Gong Sefame AWER) £ rough 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
sectiod 20&rd @68sAik3ion/reception 25 section 206, a baseband signha
processing serHooh)B a3 edlhpideehg g Ispetinredldi agtse eRdnisvgn the
path inter 1 ket gl itt % g ' .
D00 10405 eble o 1500, doink 3 Aoy Eatr e e pocaee o

procekAtH SebildHob8 '?r‘éﬁ?ﬂwe(ﬁbﬁér dRYEN JoSRIoRBA $ 4R DpEr KieP &N
the basectatioraappariiis 200efor anamplesheaccess gateohy appadatus/AC

300, viglpp 488 TUSSINPRB ie'dace Alansm ik dobassPard sigiay of,
procegﬁ(l?n g section 208, the packet data undergoe
i

SeamA A ARG A TR A TR o R B3 TayEF RURSHiSSHARQ) -
processhrite duslithts REGrRsmhsHksibn tonmaltang eAAC tdtansmidsiome |

controg i @NAENISSIQA ProprsERG ef, o4 s¥anmlaiiid FraersgiG-Renept FT)
r%}uestr HCAR%)F schedulin%,r;[r nsmission forn'_i%[;v%ga'gzggr&, chanq% codin%he
and InVEREFAL Fdurier Transiorm (II'—'I—ST) 10 processing; and is forwarded

to the FTRASIABERDRALALITRALREASHN B%C TH ddR A : PDCPadfdrikesesEiRgP

may be £agiedots dethwivagehand bignalaredessingusecion 868 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 finEwadid e qtenkd ara GRffalg fdeeay Rpiparatus 300 via the
transmigsionR/racepion apieona pRRerdabanmiified by the amplification

section 204, MigguenyPRRUTTS fiHE @ BIREBAAFIIWY WA processing

transmission/reception section 206, and input to the baseband sign

proce SRR 0A DB fHl (e kakeBatd SighdMhe Ee&ing 8dibs St ns
3G inpbbhaseparthdignat andeegoes &3 npirddessindg hiB&Tgirode3Si0g, efror a

correctigR AFGRHN% FEGRDHTFR LiRSHNE PEIPE MAE rSilANSEYSSIOR GRBBRN
reception processing of_RLCéaéyer and tBe like, and is forwarded to the

accesS BRI IPAYANS 386 Vi e (Pihshligdish pAhafetatguqs. PUSCH
In addiiorathe bhdetkatd sigaaligedessihg §&etioh 10 calvnkeds afe mobile
numbeglﬁfriqp'ylg .sta.ti@ﬁgﬁ hav}r?ggtjﬁg,bto bqpr@ag;r@ﬁtgwhrouga‘ngCH dut
ownlink transmission buffer; the number ile statigns ata to
flgacchifphre v et Tty SN S B
of molsikess@ians thatigme kegquehgytameuoT 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
explarftio® HAB fumbBASf the Phobn@ StatiGtiakyg daa tPhe dakshmkged
throughiRIPS@ g8 it dpwabnk R0 rEmssiep bLEes taaalledshennumberTe
of the fir il ons.; ber af | ti [ .
N b O SR e A LS T L
"numbeF8tth@s2cond mobile stations"; the number of mobile stations that

25 highly freqMentgosasty, ottheoinas miatidns tlnoadhpthe GEESGIH qurektheion

PUSChypwhichy ateiaied cRaRiS nighigldsd die niysiner ¢ag iinkmpRige
statlons"g the number of mojlle stations that less freagentl _c%:y out
commNiEAfHE AN RS PHsth 4R Mblkpﬂéc WH M &Ggarsy an

channalk]l pvalide the iaymberottre founbenobife selibhs" shahuaberohat
mObil%%amﬁﬁél%e HbEté?tB/Pﬁ&teds ﬁgllqméediiﬁurabqra@i thefib mebie k
stations"; and the number of mobile. statjions that do not satj

I eerEE DI ALE B, dRseri BEHT T rer iR SR FLon: Koy e

state i8eaRa il ko dddiatenpln holsikakdmins:. terésiehakreot the
basebsed sigtah ptorkasigsertions 208Heay calcuhate the e nmivar iad molbliel e

Statior%%&gg?y%"?rﬁ% %%}@le?%if‘ PRUNEQY, ARWHBES Ff%egﬁfggtoans . the

allowa , or the number of mobile stations that experience

discarBHRRIE BTadiag if 88%RIiIMe 28 Lk aS dedBibdd taBHTRer of
additioohte theinurhbemobthkdirss trobie s&tionsTthe nomblee of tloeFsecohd e

Mobiles§aGRs NG RYEPENRS g B RORCISIRUIRRSUNE THMER! @61 i nk
fourth mobile stations, ttge nug%e]r f the fifth nﬁ%glle stations, and thf nunébei
of 15 th $B& MoBild e8RS egrﬁijﬁt%(e’r A AbohE e IBRE Ghold al&kabLe
data deleg il apknibrdo@Kikrdeeeds dedipvhise deldy nand tire fombeld ay
of r_notiikﬁ @F@Wﬁ'&ﬁﬁ; ﬁﬁmrﬁﬁgﬂqgél%]g %i?rémm@# ngaflelaﬁ Lim]ﬂ@WnB'Tgthe
taking place are ca e "number of.the venth mobile statiops” an
e R R S ARG T IR MRER B RhE 8¥nen
proceSpRidetioh 2D AFIes dift TAR Ble8diMg such as establishment,
release or theTlike @fcbnpuoicatsEehametsi ses@uoecssighaersuand a1

state 'B?‘%%%%%é’%@%?cggSé%“f’gbzlopshment, 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
sectioft2e0and\ redagesRingnbecdikhg selBnflndifie siatprhanaumnber
numbeyPfthe eighile mabilesitatipe ss iteacklitios, todthe nenederofittika-fissk the
mobile_statiqns, ber af cond 5 jle stations, n

the thcd bl SR R A E e S, e fhune?. of

numbdrtt td fifEnBBRd st bhatfe nkBenyMAe i@ mbfe Second
stationso b nd e aizrbdessing teetionnti®robthihk @ tikdgel Motaid ef stiautieons

3} usag@eate, efn%tme B Y¢h éJSi‘ZSC% H!ﬁﬁ ﬁtﬁﬁ(ﬁ‘&f aLRREGSHY URih %R% BEr
o Do iR EBPAT AR Ve Ah DTer F1d, SRe BF ERRRAY. HRGAbeED
for datadh BIRDGRAAEINES. a buffer for data in an RLC layer, or a buffer for
data in an MAfhlayer In ag¢der b mioersspdnag ohtheawi Rasa stpdigge
R Ao R 4L QU S R e rae
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 AeGRGfatdWayk BgparalklZ0cEadtenike1Phd Bodr6eddAA8al Kth
for exaneples dlsa usageotelod the AU anfl trecusigs wirol ille se@eons,

In addiion. Ie,GallPragessing %%06'8%]190%{ & W AGURIMBRON, ymper

determination process with respect to the mob| e station 110 in’accordance

with aQEathen& b fid W%bé@o%@‘h’r&r}ﬁobﬂ%‘@teﬂk&ﬁ? &heHuhbEr SetETh
secondomablle stafidrinriise rimebeunbthe thfrd holfilcFtthtionls jithe satmbéons

of the {gyethaBRivIo Fallons N AUmIST PE 88 Al BiRbilersiatioRsdBesing
numbelr hes th mobile statigns, the processing load of the own

it P s ot i P TR ol R
first thmrsthomunmmmad sedorantdtreeshoddiealue 1H2, a third threshold
value 1H3, a fp@ﬂ*‘e&héfﬁﬁdﬂp& valyg 5, erfifbhesriald yalber S, & skdbnd
th esh d vaI ﬁeven]th_lgtresho{%valge FI? and He\%tih thr Id a

va ue § ma be d ned and Tna be determlne W her e mob
stationf P10 I@ ddhreah @bﬁ‘tf'ﬁ@ll‘llé@tm afehafith the 'b%§@ efdirplue THS,

appar@tL@ﬁOﬂinﬁheaehéﬂwW Gwoived UER@e&@MHRAN@QHb& d value
relationship of{rtt&e Dy ﬂlisé %H%?il eéhé’f&té% ned,

second mobi stations, t e num er or tine g]lr moblle statlons € numper

of the 209h&MMAYLAE F&tSEMHassLMBELEERtE RN StaicHs! fie 110
nuMmberaot tleetsixth mobileustateas) drespracessingitbad ththebmmebadsation

station,apparatpy saé‘ddhﬁP{QF@%%ﬁQ'%jtPi ﬁﬁ‘qtﬁ%roleF’@dV\UEFFfRS&ﬁatd‘?rRAN
the firs threshold value TH1 the s ﬁond threshold valye 25 1 the thlrckJbl o

threshbidAide HRETHECRE AR Br RENSREAIVIREY, E PR
1H5, tﬁéekmmﬁesrtdjta valod e H e thee\gedrideshdld Lalsdalroasd tikde

eighthibiipsbelcovalyh d Heh TesPayelve FOE 8%aRle, Whes atjmee,omothe
|8ht3'od|s rmlnathts'sh?\tg[ Jtt FlrgSBA |ﬁ true |t Jnay bF d:%terrﬁ that Sl e

mobile sta 1“118 canno comrﬁunlcatlons anew Wlth the ase staTtlon
apparéiﬁ@?!)grﬂj§|ngtE§of\‘/édQﬁﬂRﬂ1aﬂd‘9T${'Aﬁfh nPddesgtakinwhs, 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
UTRARNA thBe i) britihwRdH Bdleasitche Bpwme dight Hiscrithirahes SRdGE -
in Fig. BA isdglsbeit taydrandeietmingee thatilbe mubile stalieatil®camsiadan
commuygication it ) e sigtion a tus usj \Y/o) -
TRA S TR T Gt S A R S e o Lo
used ifRRAEBRESeLARPIS hak GYAd ¥Rkt Té%ﬁn%ﬂgrﬂ%ﬂﬁé&‘ ptuddfrsel

carry & a similar determination. Moreover, the call processing section

210 may carms QPR £l GETISSIMHERCHPNHRB RIGERtE Wil &P ifisshts

to the mobile station 110 in accordance with the number of the seventh

mobileeSWShe! Snd He-nutho @St thd Uiyhtr! bR sBfiofS T AadifG iRt
numbdih thelfikdtermbid sritichk) thenombertsf titecaond itblld RsiGTeW
the nugnbes of e Bhisng il BHoBp AP e iR altiAdoRsd MAkieu TRA
stgtiong, he,auhes af fediflppols stations, and the npnibeg o he ity
mobile &atlons. amely, the &8 processing section AL carfies oot the Call

admis§iba Etelhpedtibhigiasdss Wi vesphet th the RObS sERibRA 100k 3mAY
accordasce stirai ieast oee ot thenwimiagy of éhesfirsttinohilel stations thetart

”Umb‘?{oqtvi]rﬁ%i%%?@ijdﬂgb'%é&?%“ﬂﬂé‘%@%‘r ﬁftﬁ‘fit ihd Bt.?lil%}itf-t%s 200

stations, the number of the fourth lle stations, the number of the

mobile"StAfiSh<E Y MEHL M TEAn & BBk BB 2atidRE 15€ AdmBEr of the
seventh mobilke istationghared thethembeg bfttheiesghthmiolzietssatores, ubed in

procesgeagdi il e OYaniape SIBHR 2P PaMESe 3o QI ROCPIH PA2RAQ! may

another node. For example, a ninth threshold value 1H9, and.a tenth

threshBfd VRSS20 Gy Be RitthePashEt! ahd ASESIT st RRed
whether the nisbile ¥gion 1tbeac aklt donaaasisdtiths sgeliith thé hagay

stationcHppparatuerde i the asll 8@ veih b vat A RFoang odRAN with
from adelationship of fhecnymbenal (e fist mobiletationse Ine umber of e
the seCond mobile StatioRs, the humber 6 fh_e third mobile stations, the

numbdist theme@thafobile sigisHt the pbmbersdiand afs makidhe 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
threshbtiVElu@ Thivl hsEightoRfeshbtevaluB g ahdtihe mdiERrapbil e
value §ld9t3%aBg tea éentimbeashafdoradue dvEidtreseasiivels tatirohs and
exampg, WaeR, B_E'Faétf‘"&ﬁ(@f s j@’EH"%%lS’i'i‘g”@ﬁi‘PW&HE FIgHP fri@ss
it may be determined that the mot% e station 110 cannot start

commiAigSiBAs U WitrPRe Hak kA fsh apparaald's00 30U GRE BIRRSS
UTRA boaldJ BEA NN theege sl eind when all the ten discriminants shown in

oo et WRBEOSIHIRLINE M TROIGSARTS Riren U a

TR Lo RARPA I G abire T RaRohs KHEh At ged hed . and

discrinfiiangyshewsheit g BB arevtred hemashise tebarbinsd atak @thel0 can

T e ie LA (B 20es Saebion
aratus SIin ve n | e.ce W

P AB 2RI Sy e ne Bau S R ML VISR P D

deternfined tifatithd Alome Sk rofl Ebgh BEFCED corhntiltfcdihs trieap i e

with thetkespatiation hpparaibe PAPfuUsing Bealved UdA hecsdaRADINB fhehe
cell 5 e j I-the t iserimina r i

hove b Oy BRI eHTPUAchE B ACPBRT ERERUTECS UF the
Similait B 3B RABR, S T2 RARRARnS e HRRAF & Thd S WdgIanoD i 1e
stationst theimumshetbetheusave ntio ihdbile statidris,revidithe malderaxfighe the
eightm@&l@sﬁqt&fﬁ? dhRinyiRsTe frebilesaiatipns fam beiGuated , the

regar each of 0 uplink and the downlink. In this case, a value

reqardHPFETHHAR alPAVaRE rEHING thd Ge\rink Hiay W BRELISEG the
regardifyeadhompe hlenisckat ensixtramadbiid etationb etheafurtber efitabth
seventhopehiée sebareasd thecAureepddite ewhim@olfila-sietiatreshold

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
eighthaReseaskato ) Wivied rasbeihve thitlTdFanai@diBéimiiafkse cell
In addgion, it may be determined whether the above mobile station 110 can

start communicati ) ith th tjon a ing. -
Evaived T CEarna Ry aREe SR ARSI el hinants

or eachttftaditypd Sor e3ehaEmnikifevidetypaYedts Golrddtecdathat
logicaltdiamu, idee s padritg cladd loahisahset dhvet nmonbeu i tetfirenmalew

stationg;tRIPYdLSRUMDRL RGiBR SiHPAPaliesl O s@tipss RgeEdrAleduTRA

with respect to each_servjce type, or each contract type, or each terminal
devicW)feUd AN TS Bebfel ToPDacFiiicdh ERaftel SPSdoif BRofty the
class, &ad tid $is inrdogin e sixtwinrdshdld gallds Ta1fadbsgh TH6Ray be
defineg léfd\&@rlqﬁ 'feéaecmaetﬁch g_@rj\;im@m Ofsﬁi&;ﬁ i:agltraﬁi typelbam e@cirf]h rt
terminal device. type,.or each radio beargy, or eac igal channel, or eac
ority ST L R A ISR Al i SR e AV | baLs S 200

RegardinltBe RMMbEEE! thERRvaRH HBrRNstdibrsthdczl theIimber of

the eighth mohile steiians vied pyrallarts iighseventh e ekile siations mhddna s
numbey,of thecight H“O*E'tl?eSt%tB’é‘éé?‘ree‘Eﬁalf‘n‘Hi“&Ej with eb%?PECt ¢€ ten
service type, or each contract type, or each terminal type, or each radio

beareld bP E4AHNbIRAESS BRANNBE tHSAsbVE Qirtiifr¥sHtEvAe TS Bhdar
the terth tereshiold vate TH10 are defined with respect to each service type,

or each contrail dyney PhEIERLSI TR VB PhEASIIRAINBBAPE S1t83%Fbns,

logical hannelﬁlﬁnd such determination descrihed above is 30carried ouf.
|

When detEMRRAtich de'égﬁbe%eé'tﬁf\'/g S ﬁ%éd%uw&eﬂﬁt?ngatﬂ the
numberwibied figT nidhile sigionb thobdl ehskahbonst .th& zextin mobies of

stationgo Wit seseadt ie #3chdadiral chpranalaredeityag eyt SURUSP the

the sixth tweshold values TH1 thro H6, if the mabile station 110 _has a
Iggicalu&ﬁﬂzl W?tﬂ(ies%%gt todv(\)/Wf?:LA I‘rllél( életerrinri]nz;tll%nI fesutt based & 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
chann&P&iH fespaet 8 vifidiatheadetdidiKARATredd IS BAISH HIR FES 3A is no
good (NG). 19Altesalivelyowheri thenabpve detegampiiam socanmteddmithh e
respe C j i rdance with.th é v
mobl e L A e, Sy kT B
numbé gk ih& fitsAAS6iIS EREERS 2BRAANRR YR FPNE 13T InE S8 RIHBIERA
statiorsn d tbd@ RAdbilerstatien A4 0 haslg logidai chaspelatitit cesEechteswhichce

the defgrpinatiop regdhbaRiaEg: 85de NOGPodANG) ik P RA device
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the cel 6OoAlidiviatitelg st mayrbd e ratised, tHdh eho undigle aiftidghe10irst

cannohgigit KOBYgiFateNg: ﬁP@WyﬂtVtW@ basaErtioF apparatisddhesig e
olved UTERA and UTRAN.in t}ie %ell 50,-r§ ardless of th% mobile,30 statian
statio C u d ﬂ

110 having or ot h%'(/?ng 8 o%ma?cﬁanr% Wi h'}gss,;g)eec‘f oW ic%?tﬁg serv!ce
deternfibi@fon REURBEBeEBA HGEB B REgostr (AL A& thenall device
processjigeseatipneZlOrdatarniioed dbatehe naabilesstationollitedn stadnnel ,
commyiu BHSEP?WWI@/“FQ Q@%e,s PERARPFAI2EH Péh“grﬁ’é%egixth
UTRA and UTRAN In the cell 50, the call processing section 210 carries out a

procedd¥bE SMRWiAg ¥R B FbilE ttatibh 1aeab stB\%Q:o%ﬁﬁJnQﬁﬁdﬁhegneW th

with thedsgsecstation appaiate R0Dasiny peclved Uddzhacd Wil R inthpe ,

cell 50, Namely, el ecasiEectipe210 Pravdes Mmeie SidiPN or
110 with a cpytro[s%?al E)r allowlng the mo%l]le station 110 to 10 start d th
comm@Aicaid08 Yrd 4Nl Bl sedp GXOMMUARLASNs BARR=N fad thus

mobilesstatiord Bl thatidaze steion bbarchtabZ0® Ohsheamhel adndut.
when thegaH Piage 1iRdriesben 23 @ﬂ@g@é@%thatm%mp@i@@é&tm;%and
cannot start communicagtions anew with the pase stafion apparatus

e BT ST RS Y AR DR P S ERLER S0P hoer
210 d&k Adtean§\rn it mokddeior badingiha Atbhbatagnbeld ©itdhe
commeigatidnsnahal withtthe base statorcadpaidias 2O0istitg Fyslvedt to

UTRA 0 ' I 5Q. ' I
may Do (55 MRS StaTR 110 MY e Go B Bt e ecr

commBRIERISH Wil BRe-b e §3fdh EE5H RS Isin® EvERER Uhged cal
ad UTRANNA ke tolk5akcameotroenddnrigth et huskeadvalue 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 theliddser@amst tpbargas RobaghiplyvebamurkaaAddefHAN g tHhe
cell 50f prd €atiesoL har RO\ sathp of hestammuightiens retwveenitbeigh
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eighthanebile IRAROnENartthtecdble plocesAihydoadhvki edspectith eeryi be
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e radio communications sysie as (wo carriers, name
AR PEATNRS SR el Ehe BasR e VIR JRBERa us 200
that the ol Ev@liye d 10T 2045t ROMhOnda8ore bh&Pwitremanatess
statiorogppakatus 200 ¢ising Evolivet1 0 TiA/ang WiRAdIm theicay 01 dwi cal

call prasessng SARiEH 7L B ELBTHEChaE e e BB Fku 1

start communications anew the base station a paratus 200 using

EvolvétPSERADS EPUTRANID tRE c8P86 t{¥Gdh one carrier that has a
srvaller numbad afethe ditsi vedbyle stditmms tien thlemtleerd EteexamalE iwhen s

the nugmber pEthediigt MRile SRUPSH thg carien#] 5@%&(’ tedHRerin
of the first mobile stations of the carrier #2 is 100, it mgén 0 be determine

that th8 it S fon Vﬂ&%arﬁ@? oUl'd %unﬁgtioﬁ roﬁfg‘ﬁetﬂyaarpig #1' €
with thetissskangicn 200 esing Hyeed TUTRA a@#aIMRANAR ikecsits i ons

in addition to the number of the fFirst 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
statiorEh e AlRbaosrkle eRfat Abild 10 fafbristarfheasoressiisad Wns
respecirie gagh carercobihs ®wit haie statiopappaaius odltampliveva l ved
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stgtions throggh the number ]Q_f.the eighth n&obile stations are C%Iculat d with

1 star conmunycations a) carries . out. sec?l%o of
respect 10 each service type, or each contract type, or €ach terminal device
type, CRRAMHAiDTERISNE2BE KRN cRBSN810BA d&cts padrky @lakk0ann th&he
deternpaaiéorns3d desoiibegphpse issca0ed oubn tHdthotdle it ishamen Wisén

the majle siatipp AL qapmuBicagans 19 WRAShTA SR the
apparatus 200 using Evolved UTRA and UTRAN In the cell 50 in the above
exampl@ LA dgrigtpkd e mdlieCRant FtedtpLOMN e mMbGRLA MM r8q oW
afsor amettb viitg inadie Saiztaiten coppranatats iiOareisampleiec hayde TRA
specifigh yvherrig MADIS tation | 19-ompletesA e URBLEIFAHCR Willi on
the baggé?ta ion apparatus 200 uswL\bgif Eli/éﬁlved UTRA an%UTRA in the cell

t i

50, in 4ccorQTR Wittai84d%6n8 GuRb&C&TRe FRt ntbheYthgndhe
the nuider betietseebad MdlfiletRatdinr thecaumberigiaid eirel dobile with

stationgh the, 4@ augeet PhiheaiopH R Mekilexiations die pyabeeal therfiithand

bil i the number,qf t sixt?m ile stations, the ber of the -
Rl Tl ot et P o o WS LT

aboveSR6d_hgdd&d Wi rédpRed fcdehecaned bl thesdgion 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 idleafaar s $he RBnmtad Midalived ¥&afpd BRAramdinsIZh the e o511
one ca@0gr Wittha smebanmiusgber ofithe fiestenokilesiations gharpthe etherthe

For exagipley et Re durier L e Jio pile AL dhe £31elH ene

50 an number of the first m stations of the carrier #2 1s 100, it may
be deteARASESH A2 RERAIAELEAOR 1 TR FRIAIPERES SR HeSEction
cammgiicatioang capws Dhy(reanaias nitbe adaraf) e canerktltMorenobile
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camp ma nclyded in a message for indicating the etionof the -

clg)aommfr? i'(}:{é’tf?)hnsrq Li))r'eﬁx%rﬁa[i): eﬁ&&%rfoigmethne_uﬁﬂubgnatgef)g?ﬁ@eﬁ£f ﬁ(:)%”néob e
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of the FRA Bl SEGRAE Cthd ARASE! 6RthE k8krohdUie Sitidiesmstation
numberpyd aheasernenth mobile stations, the number of the eighth mobile

stations, or the processaad with rpgpeqtdo each Ancamighafithedw bRsgii o

station apﬁ)aratus. Alterna iV(eéP/, a smil&)&e ermination as abpve may be
e

b
made GSMY PNSPIHRGE Ry REFBet St hYBiIE 8LhASE rolisH LY -
number 6BthE Eightilneobileaseaivnd and#he prdbessinldoad Wt respesstbng

each 2h-carienobthe ewr brsa ABHOPRPEaFALISH B icPatlingis SUCh@ can

ANty e B of RRUBRIALOTSIRdNe RIS “hARY e GYTeL {2678,

apsgggkus 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, ASldtertaheiimar debied tofe e Hfbortbasel ka@tagitans
channelf ot Raclt piiterity elass, andithendetaumibaforbdedibved pboveriobile
carrie - i f inj r n

there %r%lé& uI rgptgﬁr?ﬁﬁ{r}g e%%?jiln?e%ljl IatetCE1 ev(?(t;t?érdé ggn%geoig%e%% T%;Soe

call précéBimtesetidh SVMRay by HENLMBY: SanBars Medie the
stationsu tiizenumbet o tbe secahd oioblle Satdnso tse, numberwibreatlid the

mobilecgigtienshdbe ML €f Sirsiourinemobile SRLUSASLIE 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 irh€rfdde 2i2e ApippvenmE g eancdus 241h& evaytbatep§Red pokile
value ateregech 25 nyec anpsedeierinedaiveading paTiad dealife seperied ts

e R SRR S DS R e e
mobiléndy 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 thitPRRbAL @9, e hekderci e lLeRhiesiR YhEbnEhga@obile
numbey e thiefifth nwopilerriatiense tea awhbar aphersvth snoole siptierisfies
the numb t eyent ile io u r.qf the eighth i
stationgs], §r§‘§ f{hggprfoéz]ss&gﬁ%qd vﬂﬁ% rcﬂ]s%éatq tg e%?f%ggr?t%r gfbgﬁe %?v%lalgg by

basesREiBNA 415G RRREAENGES LSPedthR Iy AR iSrddorRdas fYe and
traffic aggeebhtibb senvehd@h theThetraffie agoredatiorlid€rvehd0a dandmep -

access§fbby @ imaie yNIRHOE HRITBERI4PY AN R NEVERE ARSBIPE Xeh on
monitor the d%grféei_gf congestion in the cell 50 by rﬁnﬁ)nltorln the number of
i

the first hYobTEtAli8nC HEPnURfbEr Sfthd S&LAAGHoLIE statdheSHRIe  For
numbeirud tieathirdgnbike statigrks thonumbeitbithedontn kodld stasionor
the nugiben ef the fifth mobile stations, the 20 number of the sixth mobile

sigtions, the nirler of ine sevenin mabileestafions. e pymber pl (g sighth, o
mobile stations, and tite processing load with respect to each carrier of the
own b&de $aflof appdtus? Foredahpre, Wehetis @Bidiifndd F&h thebile

monitasirgtesuisobthe Bvedegies beeorgesior icdirpzefidbatithe tiegremolve
congeglion, i fhe cell Qi P&J”}?@EQ%PR]QP{ c%'lﬁaFn IBOGH SedeS ARG the
congestion in the cell in one day exceeds the cell_capacity, facility

enhanBMBRTsdh HR& S fcrasbdBPhb e shBdis tamithampaken 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
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buffered time of the downlmkgjacke data of IhePEOb”e sljtlon 100n, and

report W R0 to (hE G RGSrhildiCsEARP 58 21R M Eord AEhRPR 4R
via thetingnpmizsnd Ategfadbesi2ef. AbhthioWimd asspeittatdcus aplne naus ,

be reppHeeHor an@lupayeinged oreom Predetemapngd avesaaied HRTaeLIMBY r
5 repored ap 4 Buffereg qmaynt ofghs bufered fime gfthe oplink ;o
packet data 0 ﬁw_e mobile station Nodh. EGr example, when'a valie averag?eaa

over 1BKR@RSHRIh0ES TS Fhbead 20 Falud BBtaiieB B avERR)ingahE blffdied a

amountiox fifes buBgeerdiyae dbiesdawrlinkipeiiat detie of heemubiia siaticroo
100 | i ' S: t ffi ti
N QYPL RrRe PFHAWER -@éﬁ%‘?’i%ei)gHsurﬁ;llgrgqg?ﬁt%ee%%a CREYRYE L me

server 402. Alternatively, an averaged 15 valu ered amount or the
bufferéd SRANGANE ARMRAR PackeY dBts FERRERG APhenyshlid & @iGiaged
the celhveary lbe pemealiecte By repalting ¢regvergged vahe negyrdiagradidbe ted

mobile;gfafinas nif RBEAMEF PASEINIG ISPARHB TRMERHUGASIRE AUBHEY Rlimber
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
exampl&&ihén Ytad deteaficbfsmare mdiitoeiagntesutshbsidipee bited,
congestiominu30 tietedliribat e degiea gl eenaastonumthercelifS@ite first
permapepty IgN.qrIpgtihe ,h'gﬁ_ﬁ%‘ dﬁ%ﬂﬁﬁeotf coppesiipn ind 88%'“@@; le
day exceeds a cell capacity, facility enhancement such as an Increase of the

numbéttaitdRners ihitRetenPaT itehbe ke fumpef dfcsilapions. the
erflargemené of aftarner bandwidtn @b iHeecslt adri bea snadde numblext,af the

configypfieR of Hifs 125ehane RI9Na! SIIACRSHIG PeElon A8 &S RtHainsli1e
with reference to Fig, 4 e basepand si nalogrocessmggs ction 208

) T
includ 88 TARP S proL&s MY O8tiof o%'i?ag?\ﬁ’é’ N ntbRMAES -
proceddiey Jegtitre 2082F art Re Celighrbbessiplg kketicitz0sBy aad thandobilee

statiorpHyBee/sheH pEaR SPFEON 2Z08A e ct Haedakah EROEREFHNEIBSIHODWN
21%81, E)hae MAC %@g%sl%%g section 208@, ghe RLC §roces§1[1rq?section 208
in

and theé n%ebile station number“el gﬁguﬁgtloun sectl%\ﬁ % 208 ﬁe bagnelﬁaun%bs ?

signal pesdeasikl \selion 208)@nd e call§Pedeksg sEetiont 1 ardraffic
connealggd méthaarianaibeiver Holayer 1 processing section 2081 carries

out IFFT prOC%ﬁ%ngrwﬁ@g% £edue pbine SAR PO BINIEL lccessed

downlink, and FFT processin d channel decoding of the data transmitte

in uplif¥ dhd Al mon rhahfkey prbadshde @it 208D Turhds QRefHRtOr
downlio& ata VRO rettéresdsgiveeantrat aregesstidsion pnoddesingdfl 1610 by

example,{9¢ 5WPHY AHEMALREPE# 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
mobildRétatibayebn 18 KhErRoWAE skaisn Icdiedadchi st tore2094. Hdteo th& he
informatiam thiah Kndichteshan wiplink Keanserassianbuftestage smthereohigbi le

statiog]é?ﬁ%qnd iéé?%qieéiﬁ fram SIrCrﬁcj fle stazt'@QZlIOOnA% gr?lée LY the

exam uffer Status Report, and in es as an informa ment an

absolute 3958 b 8 M ireréd Bald abftiR RE thed aYifk trdienRsfonl B inOT
the mathle dtatior 4@, aregetative yatireewitp lasgeod to #H® downlink of

Pred?tﬁﬂBiﬂ%’bVﬂ‘ée-é‘&&@ﬁj‘@ﬁ“i@@d{p'%&rﬁwftHHff?"egatPE igdhghe
mobile statjon 100n, which is_reported from the MAC ;%rocessmg section é082
to the MobiE Mo FHBI I SEA oLl 453 eaRb thE SELGE 400

value dfithe Yutfeltgchdein basoLmn 18 it thefigstiak 2bAsmiddiort bafertidies, a

mobilespfatiara @ Knihg nRlatiug ialle- Wb FeeRect 4 aaptadptRImivetaged
vajue o dn2dtion, fae By it Platis Report may, aelde Asglite yaligg e q
0]T the Buﬁere%l 8ata amounrp fOI‘%WO or% r%oregpﬁorltize groMps, ora P

relativ@ Ydiie R ASPASSS pFedelehmikbd VRS ARePhtvENL (Re Blfeter
Statusdrepdré meydnthugde an-albgondé vgluenef thpe bifferetrdatacarmowni Fan k

one orJpogs, RrgUIAPFI'LRT YR 1FIBIvE VAR WULIGSREC in 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
downlRRIEGHERY thd mbhad SERFCLIDR, dhd PR RedFeearoblastabihe
numbergaicLiationmecket 2084 witb the vansmisbian reteefithe MACHgyeind

in Up"%g%‘?’ﬂ%%&@i@"ﬂ% tpﬁénf?g\ef%tﬁg?oﬁggat i oﬁ@e rver 402

transmission rate of the MAC layer in uplink an  regarding the
mobile'&takiBR FRREAS BT KpaRanebasVasd el st pembrt ahfRce
orsa valde averagdih eget anpredatepointd Beelagivg pedotlOlebeptheted ,

measyemgntinying. '%@99"&8@’&”&)’&{3%“%@%9@% hed SiURPaging
arithmetic av%?ﬁg)?, or an averat?ln usin F Ott,?ej[fg coﬁi]fflment. Moreovel'q,

the traRS§fhk e BPESRREYSTLAR ublifk BT §6WAMMIERGURInP thethe
mobileéxsthfer €00k IBenzl Bdra simmedrevlypedie sadwted af the mobile
predetegnipgd saropling P@M%)@érﬁp preragrahvalugsafiteespaieed over
SRONESOUS YlleR o < s Motenpeplically. angveraged yalue graBal g

value overa predelfermlned tirle period; for exampl%, 6406 msymay g291ng

calculdtBg, RHE Berdseamey NteAfgtihe Avdvecdriabaa e fdetdrengayral 1nk
value psiog&e falkavanmexpressiondbdyl e meastred as dontranserssiciree

rate of fpg %% !ay?reE@@EeéT(?QiE’,:(%é)*wﬁ%85% ARG £ c
value after filtering Fn_1: an old value after filtering _
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 & frrake Itatldh 2Pigara@ k203 N Laaxiease padrikh@asyisber of

definedéaritse plurakogicgohanaads kighry ilkistmiesian exanyFetdtfacel |
relatio %I?.,p I?St eaeamethe logical channels and the priority class. In the figure,
ical channels and L priority classes_are set in downlink. The same
Qdhd

M logic n
setting is posHiEE §n uiniE HHEAALHritEsstitfsekasspags may gnal

measyedOessamssion rate @0Beilsgeapdrannetitaviabseeéffrerence to
commprii%a_ltiq]_s with the mobile station 100n in the MAC layer, or a value

obtained by avEragi or tsgtaliaagl] in the Ioiical channel having the same
priority class th8%raniARSRa Fate BF HEP G gicdRN Ot {%e DE&F18%H 208
commauinicdtsiaswizh fy@bbile ptadce 360N ¢h eAWAClaygé8Thea Medium
transmlfl&ii@r'%é’ﬂ@@ﬁih%_'l’gi(ﬁh@)ﬁr]@ﬁf)@éﬂ?ﬁeiV@Ugéi’éi?\i'@ﬁﬁ QY)@\Z‘%LaQWQR LC
or totaling the transmissiop.rate ogic annel is provided to the
e SIS CRIBIE 20RE AR ERSTBKE REOCESL Ipunber
meastféd FHlek Lpinie aed HBWNRA34 -  In addition, the MAC processing
section 2082 masadesyehietiier reomebis sigliaseiiois incthe DRXesiateMAC
and proyides the moble 3iajan ”% st cylfidatgnesectign 2084 H\ghé%%tion
information on 25 whether the mobile station 100n Is in the DRX state.

Moreo?88 theMAC PR AR s&RIRTBS e S b ithe B section
procesxirg@ysectith 2(088ssabimodnsng timk piriheamsuntigksackebadaz0sentand

from the, UPegN!pYET 81eHAR ih thesBase Palion GRPAEARISAO:c 28 d WA Gne

processing&%ectlon 2082 measures the buffered time of the downlink packet
data r&ﬁ}ﬂ i 8'fhe mobile station 100n. Here, the buffered time of the
downlink packetelalayenns, for ex@aplend refetabtma@B dagarries 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
downliRK pasRIRIL D theThshilesdaten 1001he ustgithe dohakidieshdsean
channebat &urtberiacKksanaaknovwadegrnatioiorswden ihrewmsed, iRere,
order e ipe unti act.is.confirme 2 ' ' -
T00m repe e el e R RN T BEelfse fon
may bBYdrfiRE MARtHSyER 6 medkIe Rat !ﬂ@t’érﬁQt&fél?,”t‘F\e‘ s reported
acknowienlgetrteat ndbrirlsiostrady be fdrthe PBCEe deybedlhefMAExample,
processing peeions 2982 M aeRiUated yaleaRiaibedy aremditrhgtion

buffered ti di h packet data as the downlink packet dat _
pufferéd FHE" TrACREY HEEe LY Sotfon SubisibhteLane dbunt ir

statiortiémbed daidulati@nsaction 084 witifiee downtihie packst batstation
bufferadtime regarding the ewbils seatiopdpge. Inadgition bedeE to a
prgcessmeqjseetct!om i2r(1)8 25 measures the bnuffegeéi tin%? 8f the uplink pac

data ofthe mobile station 10Gh. lIj-Fere, the lDuﬁ‘ere c{lme Sfthe up vk pa&e
data oEfFRYABBiRSIafioR UDHR Ts atnKered fintd 6f Baklihehs tFAdHiIRNSHAOR -
100n. Whe MAEoepssing defikem2082 may defioe dsstiuftpred SOittme 208 2
the daja, fPhSX@QB’ﬁ SSTUPEJIPR eé}t%%méﬁ %@F%ﬁs'ggéﬁﬁ%ﬁ;%%%,

receives the Buffer Status Report from the mobile station 100n until when the
MAC pieeessitd'Se@nobadacydliyikistie fffREsEn Sk goipknt
stiared chtheelihtdudh theabk nSchedolmd GF &etrtol thetime bilelsidtos t8@ri,on
becauge #is diffiqult toraccuraltely gpgertaipdie bufips gigte itlipdeqdile  a
station 100n. Alternatively, the 5 buffered time of the uplink packet data may
be defthied ta?ﬁtnﬁér}ﬁ)% WheHShe Buffer Status Report is received from the
mobile stationlTOew dit ke trakizeniBuibfief thd apliitk SRaedtiandns lude
directeghiodire trokileiziation #0PAshruphdie ¥ld aeheduingrerars preWbeo r

10, uplipk sharsd chagnelja properly feeeived, inorlerio measute.g e, ¢
until the fact id assure(} fha? e ase_%%aftion aE%aratus 36(5 propeﬁy receives
the pabRERREL T MREGHSIREMEREivA bog2 mAy ESEnREIX9die the

obtaingd b’yea_wemlwﬁmljelpﬁﬁrtd ige ih dfdgaiéir@re@cﬂ‘s@e_tapeckjatlase of
the buffgred tiipq-of the yplipk p&‘r%‘?}rﬁ’@t%oTPeoMéCoW%Sﬁ”g F?Btfﬂ ized
2084 with the a

{Ink

2082 provides the mobile station number calculation section
buffer@d BMBDf th@ liplifk pAOER HAME THEHIUE prifddeling &R Bosso

carriepoatdeitérmined 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

regardititf theknaBfe destioh 0o, e@a dNget 30 hethidisis satide nukaskt »
calculatiogn seeban 284 witiethadiansaissieat ftenof thenBeE layel dulation
downli li ' ' j isqigngrat

of the %%?}ﬁﬁ%? g O R G e

may bd" sRhiMeors Jaltle 4 HeheSstakhbEmHIC oM BAIlE avErgkan

over al@edetermined averaging period before the measurement timing. In
addition, an S/ygraqing 8)eilad By e SRR IERNNREFRYE R AI Y IFh k
avera%g% l?él?\? ahfprm}?fttln(% coefflc_zlent. Moreover, the tran$m|§S|on rate of be
the MAC Yagn B3k ASHBEMMMH HEAIRG IHEnhAE Leltich bRy
be a sporsthpediaNedus saapled aa predetermiaslI® semblingl pdritgls, or a
an aY%fé@l%V&W@ Ph sy VRlpdSPORENEPEY MdlHeS ave MQJEng period
L e OLE irtD BorBaciey LEA 1hb g & Vdluedhg bpdpr> an
filtering 18 ASHY @ R KHRIR Jepe8siof ey ke AebblRIECHIRVRICIANRS -
transnyssioamateavxpeaphbiog Fus hg)* Fa-1+BdvigE L abnypdatet ralue pgan .
fme””%&PeévzY@U%ﬁgeEWQJ@ﬁ?@%ion rate of the MAC layer 1in
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 fa@einafld ri Oohydiadk 3bagd fefcateramed $o B&aseges 1n

carry @dmaniiviaaionsvitle theemobih statdani 1@08 vathivthellogisahnd the
channgl v las stea f;@ﬁﬁsul th
transm8|§5|on g;%t?r? tiﬁng@%%ﬁ og %g %obllgrgtatlon 1OEOBnﬂ Tnegdgl{lc')r? rt gy

transn$idG&s riie dehbnegice Ehﬁﬁﬁe‘P L iRd Rkl sliaer Stotal 19-
value 8blrdadshyrateragay extotgdihg i€ Iagml altamres trapshedsicreratéb e

5 withipdhq J%glcé'r%ﬁﬁ‘ﬁ‘i'é HAUNBHBCRAG P9 GRS 1S ITR9RY 16 Biére

mobile station nu calcul tlon sectlon 2084. This vajue is measured at .
bothu |,jlpgr{&ag] hﬂP s 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 il thERRAFRK FETLBYBraegaHmEURLPBbiraNonache e Reel 1y,

processing 2@ seetion 2083 may pravide hierdeansmissien doffengtate ipdaket
RLC | ith, res ' f f _
comme st AT ETRERIn B BAESTRATBHABB P 200 tranenits

sectiot 2888 94 MdiierLivekfdortiAd InkCor the aBRRikEpatketday 100n
repardirsgithg todikkctatloinlOBhahe diata demglsentAd terbaseistation, the

appargfys 200 &9 ihe WPYHIAIONnMANhR QAP & NEANAY B Fined
each data égacket to the MAC processing section 2082. 30In Wtwn the

RLC pRoedsdifg Seblion 2688 hag fnssd hhBfos fo e daHe dknhrcket
packeti@dia that hdvsheiffdried fo seosttibheanprgdaemtined?dldwatslesmi ts
delay Ti:rﬁé i@&mﬁli@l@}’@éﬁﬁé%miﬁéi@@_ bedfere thisiape, theddlon 100n
Aipeessing 2093 may disepidihe downlink fackel.ata tapt pave buffergdlor
more than agpre Stermined ‘alowabfe (?e(fay IRes the'REc layer

transn@§oR Bl HE0 8RE Ploidd PeMAdHiRstAfor 8 ¢RIMRY calthiRibder to
sectiom@884 with anferimatiannani the tiestirfation nigbilessiftiameldhahat the

discar%%%gqg(%%.on 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
transnfisS6% ke sd@drdmb HeembBild slktishaved drhagarahgineqsgibalthe
channglicke daed i g@waneiaaianseniibilid eneltiletsialion 40AN. BEcause

Allerng gl 3% B} C Y 0oEs 00 55 P ROTL IV RSB PPLS. stare

station_number calculation section 2084 e transmission buffer state o

the doWhlink b cBIRIEin ZARTHPH thEAPdhsmisddE B EtAE bf the the
downlink RE«€Y et iegardihgttoethepds mk bie sketibndE0m magheblegasat i ned

e Ly ey o
i I

packet §&Y thAFnR9L Al e rtAbf Hard U94h Yntd Ritd FARMWAT on of
delay fbhthe @p kiamks midsioreiuffeh an telPDS Pddyee clhsthat @f tiveartiiys 1 e

the dowplifls Backed datacthabhaye hwéered fgoneutdn g Tpdeteraing@dehe
allowable deliy iSr],]the trans issri10ri bliffer of the Ri_C Iag%r. In this case, tnhger

EC plﬁgcle'sglng seation 26 3 rr‘na% Qisg’ara iy 85WP{Iinrk paeck\e/{3 dtathat
have Bkefef&@RfRN Fford tRdmga predetdrntiRed BAGkatie deRsLiRerRe that the
transnyjssiensedfel ohthe PRItiayez 0and pspddd the exabile statioie packet
numbey galculatign. seetion 2084 yatbyipiproatien gn t%%%“hﬁ‘&?"ﬁ%‘?ate
station of the discarded packet data. The RLC processing section 2083

may nibnitt? B quinte hiftherdf thepliRebBeP Ier, ANT BRNARE 1&1me
the matelgatatiomgeabér daltalgbianisettias 2084 bithf Sequesshceimenbdr the

NON-CQIFIPHIK WHEE KRR SBAHENCe RUMBLRIATO YLLK Rkesdlacfon 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
downliARdeg@uibiRk mesirrstainch thenmaithe wrkakiodion Pufenamtde
of the 2D&Rblayanecihe R layenin deralinke irgardine the mbhiiegtatior a

100n f, e ing.secti - . ,

i I e e T B reterningd aygraging period
buffer@SERAEDT tRE BpliRk aFH BBNARIK phakEt¥Bita reghftingded fbdile 2an
statiorai@drafyamdhedtAGC proagsbiagassatinniz08%: Mdreetdrc the enciogd ng ,
statiorppumbgr caleulatgn 39 Selign 4084 repgivge Feinge Ride Pracersing .

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

data diRERRYER theEnsHHiBSSH bafd o8 the Kt Akydts i PoEY Afed "
The mabild statian chushawar kaiddlatkmedetiiog 2082 cedduidies st@tdmbet 6ON

the firgiagohile statiopsnthamesier Phthesesans mabile statipesidee rmined
n%mb%raoft ei'ltqhird nélghl)iledstatigr}s, the n\ymrt%leré)cfj tf\]/e fﬂljléth i}m&?ilegam led
s]tations, %De nurﬁbgr of tPle %ﬂh moglpe gtaﬁong, and tﬁe numqber 0 ?he SIXH’]
mobileSRafidiia e orRMBE Hith the uplink transmission buffer state in the
mobile stationvifitn pe dfsiskbn, rate of dhve Mede layer ure uptinkteactotall
downli ardin e e stati 0] inf |

the mop e P IR OF & Rb el E(EPRERCY EiE Biad.
layer drQe EARER Lot BFtheRACAay& bH 8ipfifk AndTdosnihk 1 tering
regardirgitng rhbbildsthliow LOQNeamd-thediansmiasiohdulfead b stateas thdne

PDCPHayer psjRe-REFIRET#3 dpWRlinkregarding the mobile station 100n.

In addition, the mobile station_ numbe cal;ulc%tion section 2084 calculates the

number of the SEVERRNSBiId atatiofid ifaccotdané With the packet data

buffered time bf thea20 dp@atigdarnhthecupiifit eagafdihg etrd nwbile station

100n. Moreover, the gobiq statiafFtembel galeylpiien sagiion 2084

céa%quIates thean_urqlbelr oef meneiggth 'P?l?"eisetﬁ jons in accordance with the
information orf the destinatiolPmobile station of the packet data discarded 25

in the RLC layér-orkhe PeE ager #alsifiseontifiek 0 ta lryadiatn iy ahe @

mobilgstatiert eumbeaechlaulaikopeaciiod 2086 mayxcalplate the oumber of

mobile stationg ipyyhieh Ppfieged fair gmauy ip deREC laughgi e PPsR/ 2

layer is more than or equal to o )
(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 ahAr maf bEhespaibdidus taltikal tHORRasurbmeaf @i or athe

value averaged svdrghpredatermined axeradiog peaad hefereribd,, or the
meas%@?&é;%f&'% N n DG 8YSRIAY N BRE TAYERF %M?ag ing

arithmetic averaging, or an averaging using a 10 forgetting coefficient.

FurthePhorkO il diterddatd ashbedd m&al BB REdhoktARSId FSken rates
sampled ahpredetermioen sanlplotgapeTobs, bran agertibed yalue githerity

sampleq geantapgoup ¥alypaddorasreqiicallyn Bisiaerage ¥ e o Reimber
total 15 v?lue mziy be measured over a predete_rmlnedltlme fJerlod, for

examdié HOHYAL 14l £95EEQR ) ZHEF filterd GsiXg I roliBwitgasured at
expredsidimap benkeasided aw el bdfter buffered amount. Expression F, =

(1-a)*Fn_i+a*\e PE6wv &p updates vam:afth rHedRs Fﬁgli a&¥Rleq giter aldga
fiItOerin%a: filt%[insq coefficient . I\/In:th%a a ev%lu% othe{talv lue . .

1 rogl es. a .ransmlsasfon urte a eZ w € gawnlink
over a'predetermined time period, for example, 100 ms 25 A valué of "a" may

be sethb ol é¥aipld egagah e =the, MmobhlgidrbatdRapbgen to the
predeteopinkd tvteapdriod may ber2dansudGmioar gibetiaousO8duUes The

rather fha}, LQG 085 SliepapEd thedQeRIepRiPABYUEBE M 1 ink 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

50



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 ik RIBAnHASRgarki®) the moblle sesisANY0R Ol padetdhsinagd the
threshatslwalue rgydiske msi Dt a waiea oey ghau § puek asfidrmsolfe than

add“ioé"é?eeﬂiéfﬁeefrl?h‘ifﬁé?ﬁ 'T?JW%W%WP%WQ VAUGALNG ¢ 1ayer

measurement timing, or a value averaged over a redetermine aver%%a_ g
period IO E SR uRMTR Eimit) MaTESYH &N K0&ralPB Mlensdatalon
be a smupib aritbmbtc hedragmg e thoav@@§hy uting a fagetitgon on the

coefficieni e BRren disidda bedarpd imesmanie a FRealpaeeHSpA Gt

sampled at 15 predetermined sampling periods, or an averaged value of the
samplgt?gﬁontaneous values. More specifically, the average value or the
total value maytel eckizarBd 6vier agredatpgniratingm p2¢isad, tarraxhamleut

100 mgnang pvalys 1) gitetbiting LG Hsipgdhadelaviag SxprRSSiath@ay C

be measured as.the data huffered time. Expression F, = (1-a)*Fn_i+a*M, Fn:
e I e e R o EhbnetiEd e

coeffiddrCESMMGh %v@?ébiet\ieﬁlﬁb BRI totaIS R ado e Lprediiérmliny@r
time ppiitod desaxagnple, 100 ms A value of "a" may be set to, for

example, 1/2(2) K FOchse )- thadRiien, NSRYPHYCSEEITNFf 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 BORREF kR aRPEANG SRCRICNSEBantakdlFrred ddig aowodiink
the MAG dnet. Allercativelyathe mabie shlipfiawebereatculataresetticm a
2084 late. u ohjl ions, hayjng d - o
wansnhibeil “?Eéug R D i e g e fon

accordhEE&HtR b T RRGh b oufied P iaM i dRotREimtRid B Sy EPn
the buffensdedataadroodra i tre Ricx lpyar 288 tha boffen bofferat Bomoant the

the MAfe dayiehalts bhe Risiae dapAmaunt bihg MAGIRXRLPaRES. H%{cllF]et

example, data waiting to be retransmitted by HARQ in the MAC layer.

additi ?ﬁ?e‘number of mobile stations subjected to the user selection in the

scheduling 20Tfvecddsin fheolaesdngesstrjtdepno? 2682 may bsonitor a

cacuiseqde e mhge ! TR GIBiTe e Sl e UanSEgy oo
ou e | downlink transmissio er, which.is er

iy iRt g AT S i S

followifig JeGifeRdTO e mddile SRINEA RUBEYteddtRe UdeP seRREBRMITEE

the scheclibiag piecessgtinuity 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 transmi&8ien RttbheofIRERLOS AYEDS hoca kil skon section
Howezaygaven ndendiee slave nemiemers Adhraughtsaie shédiedtd ons,

procesay, o sapisfonhakdoss ot copsifer & gl statiopbaiysher

moves into the cell 50 by handover as the mobile station 1 %éected to the

user seBchBR it He ScARRNiAg Lﬁ'ﬁﬂ&dtarférwér'aﬁ]d‘ﬂ&‘ﬂ?i@cﬁe gihg deerth
statiomaitd the Stattd ReportbktimiRDEP dfythard idoeivedbi le stations

Alternatiyely ppen HGF&B@W”BW“@&H@ thejahaye rayijgeent i sdfinfied;
if the mobile s 6}atlon is 15 r is being directed to handover to doglerg t base
statior8¢ 5Pk @%%%&96 chife cﬁi{lﬁ‘é& HhesRI Sid Qb %néltate

(DCCHYag batanto bk kearstatd® mantiOdues ridieotsidosihessiasigiats of
for exafRrleser falpePTEH) @ Pafktodiedtransimtisichk 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 TR Asbiie StRibrRufifcresptait® edc gt 8B divmEl s the RLC

descrilped takeri i thisvedsin Kha-egjewationyofithe musiier ©f $reambbite 100n.
tations . : g | | .
ctation o e e D L Al Gy e, DF Rofhe

1€ N ical
channgi€her AhaRaBvenCthémobilefRatior! AuAHES Edlﬁﬂlatisﬁ%eléﬂ(ﬁ% ered
20384 dayaalcatade the nuraper bethedirssmobitast@toss with Fespecto the

each priosily 3 EIRSHS 4%H Wde latgr- '”éhiﬁx%?ﬁ?ethea%?‘é@h@% ohher a

mobile station number is carried oyt with re z%éo %he Iogiﬁﬁll Cchannels

belonglig (525 ALHOREH YA OHsBEL KEutB T HEeSmbBRee AT ement
numbdr icaldudatiorVsacgion 2084t trcalataih &g nebbedofdhebsgraimple

channalﬁmwmm W@ﬁﬁ@ﬁqﬁﬁg prigrity FE’ﬁse%_ve raging using a
Rl T e e
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

amourt$Aadii B 8 Bgorkagedat adgeha heansadkded khinang btheH08CH

a}vgraged oivercdoim prﬁdletemingd PYERYING lpﬁfieg# be\fhria_cuhei B@ARLFRMESE r
t'm'”9o¥°ﬁ9é’e%i%%“.’rﬁ%%‘i‘?é”%%‘i maye "i‘ﬁ"ﬂ@&@f‘&!%ﬂ%téc with the
averaging, or an averaging using a ficient. Furthermore, the

orgetting ¢oe
bufferdd 8REHHTSAR MBY BE &rs &g a6eFRnpibae soor the RLC
predetkaymed santuing piawibdx,agg_arﬁmgagrhzbvaiub Dl thesdaantjaled 100n.
spontafco R ElEa rm i MoteReedina va e RYETRIShHE & 9r 1 19k 1ue

value over a predetermined tjme period, for example P}oo_ms is cﬂcul t

and a 9408 arEP Afterh HEMLBTe 10ePFed VHLAGARE SR vAIDE u frer
the followkifg egstestibnemayadie nieaisiredsiotht dufferssl duaalaraouat the

SExpregsi@ii Fenldrad Freiim@a i\, Fnican updaigd Madue afieriiigeng kvdi-ana
o value aliet fisrinecsy fltering cosfident My e pyeraged valle orihe, o e
total valué over a1b predetermln%dr{ﬁng periog, or examp e,el(%ems A

value &A"B1 Athy b&SEEBYRF ex@inm@EeTROIMYKE Bh D MaYH REdRisH TRd €
abovegrideinenined timedqreiigingay be a vakue otberdhag ifg mudéing a

exampfe, A0y S0BR-AFLTRIAG 0e VarpuS QRELYAVES: 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
calcul@ith defetiod PB84 ity dfcuifE tRS bofdrall B&r &mount in

accordance with 2eribe walke reportgcbfromria® inabile statiat bvd PUSGHber
dat e o atati . b . e
o OHELYATHOR St R SUEEoED ERITTEC AL AR, o

the usBPENdGicHALRS 3EnBRNNEBIBEREES iR thed KNS PokEssingh rough
sectiok R68PMag e calcutated dewird nurkbet iod neobils stadiondbdifieg datd n

to be tansgyied tuopgl R YSGR iniped PNk YaRsAlsEY R TaL ¥4ishiRint
the number of the sec'(:nd mobile stﬁgon mobile station that

. Herg,
satisfidd a2 BkSwih§¥E4uirdHerkl%s ?Héfr:ﬁSB’iFe stafdRs )8R td thethe
user s¥eCtidairethe schbtielimatrbvedaing Bh@Reatpirethenstpticre arember

data te:hq s@vsrRied BEvEhdhe POHECHAPecxivenceae daid thbfber of

TR e IR SRS SRS enrouon
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
(RequiRemiath)upiisyriehpsHizadand 30 ckedblished I's  ®EquitkiEarsnt
handofeichgiween desea pations isinal dyeetedin  tMoreaitsi lthe sietaieon

i b i igR 2 lcylate th
station numbey cglgyipfion ssgtan 204 Ay celeyatedhe MR 9oy b

second 25 mobile stations with reSpect to each logical channel, as describ
later. In this c45E I ESBEREH LM RARENSSHA Mol dRHHE Khe RLC
carried aytewithi espedt tertheStogichl sharels. Namely, the mobile station

number calculaip $e¢tion 2084 calfiatesthe 30 pumRer ok theilpaitehes 1

channels. Alternatively, the mobiléz_ést ion number calculation section ZOﬁ:&ut

, t
may cHERHIMhe nGhBeraitthe ‘é@m iR SERR it FoHREN b5
prioritytblagsdimethinodse,ans icktdulationtof lite sitabee of tiahdbilet moves
stationﬁi%gawfiﬁe ogbwith wpﬁlgt te lzhﬁtjrl]@gl@albqji”@n&?lé brlepFiNg tfia;tﬂ:_i on
caorresponain rqriry cigsses. Namely, mopie siation numper calculation
o L O et R P e e R A AR e (e
correspaRd@nfPrvRAtIdiassdd om HerREd O mboa Seagditdang dach the
be trarswaitiad iREedptink or trecdPDTIPK apsmissian huftes is/heought to

be carrying oyt ﬁlei?@”}fﬂ%ﬂ(i%}lﬂ? b%ﬂgﬁ_ﬁg’lﬂ% ﬁ%ﬁﬁ@gﬁﬁ* Itrg?e above

number of mobile stations associated wi ) ion of the radio_ _
resourt88 ¥aX BB eRdastrd$ by Alzhiifg thel fukBgr. 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.

Becaud@8de Aybite baties nbhm the e stafe EhRolgid t6 Bl cahgmpals -
communications tyraeasivipythe ragiceresanseesl Ee ngedei ohmobhilendse r
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be measured by measuring the number. _ “For example, the mobile station
numbdrt@ifdiafidneeddF 2882 HQnsaklibie tRS REMbA DERAGHIR SERIBALY
that are L4 sictivaandde gD BRXdstatka@dkas the nimbetloi swobila séationthe

that legs, FeaYeNlY HR&FOHH AR BY el @A 1 RLAR ARICIOE RFPidd out
which is_a shared channel, the rbumb r being the number of tI'E fourth mobile

stationts! HacESTRACE wiliinformattd bfithefHer e hSbi esfé’t {sbnto
is in thedDREpate d I NAlthbdgh & tythodgisishat-an Ambedyaf tHdeaditobi le

resourges s A RElp Sa¥en ribe RS taipaonaysee S1¥tdlhtles the
Yacomes Raspible jq accyately pesimaje the gensumaion apyn ehle o
radio resources by calculating the number.
Forex&fpEQREPBEI S EatRhhaMbEY cAdA8E&Fsection 2084 sets the

number of theppebileexample, 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 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 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
transndif$loR fattSarfidd§ tHakeBile afions \Rditrea it @kifd kte hlpmeEhe
being titeowsmbey of thgesixtly 20 ieobde staienstionacconancewitlsiheg the
transmis§qn, rate i , Qrthe RL r.arth P

regarrc?r?) g? &%@ﬁ #ll %?@va%%%nixﬁ tﬁé gr/no l%l eﬁs‘%%%%n’r%oa(t) ns 1{(5%% gaﬁgllfef ?h'ée d
numbé&eknBie Widtions whose transmission rate in the RLC layer 25
regarding the Eppressdawtlink is 62-kdops By _lesarivay be the number of the

mobile station,snt[naEQO UBH%?E@EV the m%deéﬁréipeqcirﬂgpiﬁ@n rate
among the mabile stations }hat are LIE a%tive, the_number being the number
of the sixth mbBite-stafbrd ! SoMarkY thedt &%iéiﬂﬁ?&é%the MAC layer or

the RLC layereor tifd PDEOA Rgecmgjfdind eetuplink or downlink of the

mobile stationy],Q0r YRR Falgelateshly e €he averegNg/paNRd avar a
ti1r101e peﬁi%%\év gn mdlat%éo Q? r%ransrgi';tiegl re]pcr)elzfsent thhfeupligler %ownlink
transmission baffer, For exam;()ale,pwhen ere afe GAta On yih a periodsof 300
ms in the medsufathent pErioa oM ke, sedibPsnfiedionxamnd ealctia&d >

5 by ag&ragiog averzhe periodief 30Q n6i and avieeagibg viee pieddentssion ned

rate is r tl ini ] n Fig.

e P o e R S eI DY e for exanpte.
PDCPqQ%r”]%gan‘fnéghénS’ 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
statior"e0N §1SE8ekOfhe -mobile station number calculation 20 section

2084 may calerdate theynupbénef tha sikiomohileastatiane vgthiesped 10 the

each IggiiqlShannel A7 ARPGRR RS Bithis 63 e pRRNANCN 8B rea

number of the mobile stations is_carried out with respect to the logica

channd®R. H&ddiRsi 1=ReIe fhASisidnthR iS GhrtehieGok FRE BBHENT
logical channglReqadrmedeNanie)y; thieemebida statatendmids: dateuiahont ted

sectiop gPgH GRICUaies thr sembey phibe logiratehpnnels patfompt s@lisfy,e
a predetermined transmjssion rate. ?élternatﬁ/el ,the mengI stationnumber _
calcul G SUR S S Fhah RSICHIATRE ribBP St (O BANEmoRRE O i
stationsepigr ksgect ko eaghpribhig chebeubibgsd elag esitulation BeFier
numbeyef thes MREPER ptagions is carried out with respect to the logical

channels belopging to corresponding prigrity clgsses. In additiqn, the, -
t%rabnsmission r@tgee s thé %r\n/gpa%e%&alueg or%t'rﬁe{?to aﬁ%gﬁewg}?r?eoﬁqgﬁsr%?s%[‘oln'é] K
rates SFARE Ikt eRamels bElongrigad ¥d phofy 26 chackmasmi tted

Namelyrthe mobile sthiitamaumbencaichiéation séetion 084 calculatasibe is

”Umbﬁfﬁoééri‘?/ gicahghanpels fhatbelgng,fp.eachprigrity %?(fﬁg%%%@ﬂ]tent

satisfy the predetermined_transmission rate. 10 For exam[ﬁe

station! AFRBERN Qlatits A CBctbRSBG Iyt atlfiteShe hethbenamAel is
mbbilerstatansadhdse avdrage elalkagqelayl exadetdstarealioivabd e delagdthehen

numberhelng- RN ERPeF OF theeFVeN M aRIErRIREQNS, PrAEOFe Yitlire
a buffered 15 time of the a?(::E)%t ro{lyaé% (I);the downlink and the uplink regarding
or exa ,

the m&rﬁlgr—sfﬁ%n%n.' ﬂwrgﬁ?oﬁd Q8lue of the buffered time
of the packet (R@qvdy beelefné)as 20 ks, and@Whenahd htiber of

mobile stationspuiseratierad time of the pasket daipditdnization is
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 RIEAEGEd B uNAIfthE packetid emiphtctheH@rebad thesdahi ons 1S

eliminationrafdbe packetdpenthe bufiercraydocludecall thgydasep sdtinanels
discardi is yeceiyed, disgardi
L G e A R L A A S i

be calliiStell & bleraghRythe Buffierel %imes bAyl@ pdaktsSRGitd Bl 084
over tleadvmrdging pdrice nTivdbpackdt shéod exaoplé, O BRU sIhaddbging

while thg a@gygggqﬁgﬁa ﬁgarggq thivg.' ersspect to the packet in the RLC

layer, the process may be carried out with respect to the packet in the PDCP.

layer. InadditiG§ §fE SoiSEITANBMEE: SIaTAN At Soe 3tg to be
calculdteansnamberof n0tthe savbathknbilelstadon\lith ketyen so@achion

logicalhpras!, s dessiigae [#Tbl tis#358n 816 Gelcebinnml ecienkeny
ofothe mOObgﬁ rﬁtlar%ionslgs ga}réiedr%ué c\)/\dth Crespectttpl the IO@%I 'c;hanl_}el. ohi le
l\llameﬁ/, e MObIRE stafion Auntber 2alchifation section 15 2084 caﬁculapes%e
numb& 6t HO g i@s eR&IIS (ho ik RvERgyCasay BRESS HE difotvdme 10
delay. res dAlteceasivelyn theemabitessiation bymipeaealeulapntsection 2084

may calculatelggril nunél;(ea[ntfé A e sevetrﬂg moRibeoagﬁgons %Q{?%?Fﬁ; Lo} SrﬁB% r

20 priority class, as descri ater. In this case, the calculation of t

numb&rat & AbbAE sBRiIGRd RcHEd olieNith Fdpetatrintsgibamber of
crianntlseeiohgilg te tartdspondiigh irianty dassesc Neveelgnttienotbile the

statiomRYMLGLAICUAIOPRECHM BRI 6F CRREIalesIRq AUBPSE LIRS that

logical chagr;iels at belong 0 corres'pondin% prioritx} classes and w

h
avoradt GOLY ol LU SRE AN Bl el conminications  €nrough

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 dagdideaidiey it fahdestdkplumn JaRe RISC 1aydhade State.

measured 5 i3 phedejérmioadsmonieg hered aand ihanmsiareod theenedid o
statio t eratt igpm ile stati
Alternrllstle!\;ge%)/(l tﬂ%éngqlﬁéggt%n%m&b%% E:]aibl%eulatlorllE1 fé)cﬂioiﬁgo%?fﬁwe%g&( reg t aete

NUMb& VI FHBIIE 155G thal KaReGATG GoRO BRARAS diQarGRY rately
nuMmber <k fimeesanbhe tikamsiueguial tnagpredeterminddh thneatdld vase urtbes

transnﬂ§si%beﬁqré¥ ;% RLGJayg[HB&eredetermined monitor period, and
the number of the mobile stalions m?ﬁ/ be set as the number of the eighth 163
umber

mobile stations®AlterfRER e mothiftStatidhAbmba, Station “n

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 motsiRERatlehshehoEEaaEH St B 8tacdrRourH ©F Bittpdoketiista Wisthrdedo r

in the HansniipakRthElfasoi SEiBhMiayeewith respeetiamdots] daie amowite
is morg ghan o &ayaly %Br%@?r?ﬂ%déqf%?@@'qﬁ%a'i'ﬁ RSV easurement

predetermined maonitor perio e number of the mobile stations mﬁ/ e
set asREd AGRRT 0P S BrgmtERBLIE AB7BAS SARABN KA fridimsid e aHeed
destinayorarmbig istatiarvefrtheldata eliscacienfint o tnemsnassionbeifagafing

the POGR laygrds serpiefdrrmihe RLGProgesingserivn 2083 ¢athe  the
than the information on the destination mobile station of the data discarded in

the 5 tFERARESOT bBfL e REE 1FPEVhe MobikIstation number
calculation sesildieZ084tmheg blcukhe tid aosbessiimobiat@ations ihe MAC
v;/]hich l:}%@@&*agjlﬁsﬁi{é"mg_éu@é@/é?'adﬂakﬂéhmh fOV\l_ é@}'f elp th@@éﬂﬁﬂ;ﬂﬁgfthe
t elghth magbile stations,,Inh accordance with, t Informatio the
o e QDR ORI s hAREAI 88 oy e
the POCH f@yba it Saapipla lthethimBeasithe MeoklePfAIGHS FaoRmiEr Iigss

packebdateHaverkesmitiscaidet indbedrrsmyssiatdufier oé tharBRER tted
layer rgay ﬁé”‘iggl G2 P 348 Pﬁﬂl‘"ﬁda'ﬁgm'i%#é' dpRiertle.

number of the mobile stations may be set as the number of the_eighth mobile
stations. Alterh8tivel3 9 fhbBllestati§Rfump8pPile  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 ¥ARsMAHEL G F NS RLE RREF BEhOPDOH Eycf a8ee6 Beky the
takes plagd ol leh aneasdredos Poprgdelgrrameslonerity peded gand 30 ety
numberof e, mobilg ﬁtaa'aga% Py pe Sﬁéé‘s H?%ﬂ%%?grs‘if&ﬂe F%%%h Tgbiige
stations. [naddition,themobilestationnumber calculation section 2 may

calcul&¥8REAEMYRI UE tid elbith HObAd stadHS With rEfSetfGBgEH SSTon
logicalrdibmaed fax destolpddalec Hiatme Easb ethe rogquiouiatian O he numbety

of the gphile staiprs iscairied QURWIiR respret th 4fa IPgicakeha B! Pumber
Nameg, Tﬁ?ﬁglOblLe station number calculatllc;% Sfc_tlon 2084 calc%JbLates thfe th

numbé&rbt i RN RETRIO T wiiith (8 Latt 8L dFa 0 18IS €
takes Mlagd.cal Alkanapisy thaihdisiibergiormgaisdr palégnidy setass and

2084 may raleulatectherpmbas of £8dka eighihagbita alatanswid respeek
t(l')oeach priorit¥ SPSS’ a3 drﬁS(ir(iabed Ia£%réln thi% ﬁaﬁeé the ézggzglacgir(])n of ntn?n or
mobile stations s carridd out with respect to fhe ogical channhels belonglngt%o
correspad@iHd pEBREY S&SEEONaeBA tiaMmobad ¢5 kadkpntiimparmber of

calculation sesbien 2084 seiboletesinesuirahencidre thgical dedrneleiceeds
which the Qi‘tﬁoﬂaﬁ i%:'}?eci%gto q @yﬁ%,‘ﬁ?&eql.aﬁﬁ-i ng { FL% %gs&%%'%he
eret hich the

shows a case w e numbeér_ of mobile stations in ata

msuﬂéﬁ§%ﬁéﬁd“0bile 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 segferfdten@fiBeParake Bomapyink @Ot riybakesh thy RS prekssinghe
sectiop 29F3 randl edloelaie tha nmntwm‘dkeﬁmhi}e ttaéquafffwhi@fv@e the

data dj in it
disconthity e X RSl i o
mobile! A Huhfskr %GLHEUBH%&%H%M@&&%&% fi{ff ffeed out W ith
discontiasipeoftthecsddiee paecikuentbentaites plaCe ldugeto dathaliprardimgsluay

to delgydndhe FiRveciiation ?@%@?%‘H%teé&h%%‘%@éﬂ“% Mopig pocp

stationi in which the data discarding due to delay takes place in accordance
with the§dontinuity of the sequence number. More specifically, the mobile
station numbekn0 calddlasdsactiort?@84 mgbrhdasurestha ilaitber afumber

mobile-g{ Qi MC@H@@W@@BW mfaghec%n@@mg&eumlb@r alBer of
u%llnkaCP Iage ﬁ mo e.tpan % %c‘ual to a;&redetermln%ld thresh divalue

in'a predetsrmined MONtdr pariod: e HUMbEF 5P ths 14 ndBiie statbhsa !
may b€RePas ke naﬁlb@%ﬂfe'@igﬁth I'(ﬁ‘)ﬁﬁé statioh§. 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
stationt iufibR ridaddiddtibrsske fiopwhBamey tHeaduké tlanamstiotiachad ay

stationgarteasey htie of therdata eonpl ef the kscatdesledata thatise mobi le
estimatqd, 9%%%‘#1'3%%%]\}5%%%1@?g?_gﬂgeﬂﬁ% niRke ‘i%‘@g ﬁ(ﬁ’%@iﬁuc?he
layer in a 30 predetermined monitor petiod, and the number of the maobile

statiors" Ay BA Sad 28 tHRUTFREe K 8 RigHt mbbYE Eididhsbe measured
Inaddition, theradletatinamadbero caltolatipe s@citbn 2084 lag calculede of

the nugiher b iheRioRtls MaRils Statiaps o URINK With reseedtingach Ippiche
channel, | tfR casi* he calculation of the number of the mobile stations
descriﬁéé’rhi’i d"S RIS BEN\RP respect to the logical channel. Namely,

the mobile statibiewandber veltMlationtdeetionzgsulsalculatezstthe Mumbermdie r

the ogienl shaertss n SULHiIbR SR iRHdns SUaRIBaHELIGD 1
n 1itiQn mobilestationnumber calcu on sectio m rovi
e Ll e i ek el e e T A

layer ptévideaerfoRPihe Rhapricesiiylstetiarh haaRke bid pefefdareshold
amountzor tike buffaried ticieaoisihe slonmlink p&dket da® afieemuabilkzsfationi n
15100g. f fir ] ion t er pf

the eig%tﬁ ﬁé{)%ié]sfaﬂ?ﬁé(?nay éﬁgﬁﬁgﬁj Evi\j;c?tlﬁ réé%ﬁtﬁg e@%ﬁtﬂ%rép the

referrdtd Lkea SEALAIASIRY nhsy 5L FullRaniyl@dar 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
paramelcrd. igore gdraicanatdd acarded Jadehe Mo BasafieiEfgr
predetefmities D€ Peliagfpr pxametss 00 dnF isoraletaterl. angroweds ing

after figgrg{%@ﬁ a%\é%avqrggﬁg yaltpn%r th Eﬂl V?ILI.IF %Q%fol@wingthe

n1o )
expression may be measured as the number of the first mobile stations

throughaRd hORbEPBr AP dibfts hivblieitafohb =dpt’gscarded in the
F5(1-zyBnsmadd ibm ho fipdated vieheRifeifdeng Sfe dobdn bkl saleion

after fifigraed: filtering,qepfident se_cﬂ\i"Bhth%é\é@(a%%Vawé REdheial the
VAl O P R UB TS ‘IR ok "L ATRIS %S T5ta 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
procesHiey 826t 1208 Rblans Had AamBer bEthé fRR esdbiloserehsl ogical

througbrbe nemnperas the eighli bwbilelsiattans (step35@P)i 20 dheeall the
processi tajns or confi ocessipg lo fthe o < -
statior?:g gp%a%rg%%qa%@tﬁ% pr{g)a:érss (ﬁ%%& aﬁhﬁﬁ%o@ﬂoﬁs{jg Sé\g]ﬁ §2 %alr S

proce$SHY d&diorP 210 deldrhinEs Sifetter 20ekbBnelsiadeah channel.
discrimiametbyshotimeimiaip 13 is ra¢ {staprdbBbe6).d&hen bk thiotensection

discri%@atscsmw:ia&% %ér%[ﬂ#ﬁ%ﬁst%f”?ﬂ@ '\'9@1’*83 Faﬂrﬁ’é‘Pﬁ?éi;E‘gi n
section 210 determines that the mobile station 110 startS commuynications
oow W 6L A1 Sach A SCARA o D (h oA YunE R alace -

UTRA and UTHAN (stas 8868) At thikhtene, thelokllgrocedsitg sectiomanber
carriecalculation 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

68



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

UTRABHERSTRAN. i ektn he?Qfifordseding sti@mmio ddee mabile

carry cutdhd procrssieat akowsithetiobils s@tion A Moesiegtidates that
commylicati i Frﬁpa stafian [ cell in lve
UTRAEa%% ggrrésﬁ\el\‘lw{m n the gﬁ%\}gﬁ egxa%ngpaéf29 all t eq#en %%rl%%%%%[é Blace

showrPiHE 0 Sk dikag3d Qér’r";gdl}ﬂ%E%Q@Fﬁ%ét%ﬁ.@dﬁ%&r‘,%éﬁ@&ﬁ on
the teradgcrraihantartay bt used ton be cawyf otrthtbe debarlenatibations in

Next, & {pRamissionysqnirel nethed e Raseiation appaaius?iace in

ding to thi le, is explained with ref to Fig. 6. The mobil
statiorPRGHBEALTE 1At Rectoh 26 552 TBAMAIHY niihod ¥ redrdtence

mobilenstabierts.of carrier #1 and the number of the first mobile stations of

carrier #2 (StQW0$@2)~3 J@éﬁiﬂ @zﬁqfﬂﬁin& ﬁféCtimféb _81@ detgaipgs hetifber
thg numk;lf:r o‘ glg.flrst mobllg.stanogaiécarner #1is Iarlger t#ﬁg the ntllomber

of the Z5irst'mdbile Stafions of carrfer (Q}%K BQS%SU wheh th%unmuﬁerOf

of the AR MbdilSIRAKARNST chftieVPI EnotReged IRGPIME Huwidey oPthe the
first mekitpustatiensahtasite b#2 (siep B3EP#NNO)Dite dadlyasecassing sectidnan

210 d%grn@r&q&{[pat{%e rH()b;y?edetermined threshold value 1iIn 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 @rtCthdatihiier o Gl M8t /8Bt BRYioRa beedAtesEigepyBbgr of

YES), the:cali pioeassiod saction2lOideierniinea ek ke wibbile seatios 4 Oto
starts upicati usi ed R4 ping N t '

#2 (stegp% rﬁf){] s%’%e %Zm%@gﬁagcgﬂ ptgéessm sléé%%’zi%ﬁ%é%t_ i]egge?rﬁgon
#2 to FHENGRAMRRT Whhthe CBRRAISCSERE o8 safReTUt Afdnabove
establishingdine technuuntcatienh betnspadite tmbitd staliog id8 bndhlaenel .

base si@pnI3PPAARISE M Ie!8 NGV e extiaec NG o e dtSfon

mobile stationsai%(:jrier #1 iﬁd th%mber f the fir tmobilg stations oi )
carrier? PP Ar BT AR ECS olaGel WM iaP de EPRidRDA Fhdy HARTMRIS, 1N
using theirtimddref dateesbhacadisiiengatibng, #e rleiser of atkee thind kxoce -

mobile stationppthe gamperieffhe fogrla mokilesstations, sk vymRer ohthtber
fIth moglhfﬁ%ti\tl%nlsmt]he guerg eiro%f thezalgt mobile statlonsit e m*rn%er ofal I

t ese\C/en mobile stations, the number o themea} hth%@o\ﬂe s‘:fations, or tﬁe

processNiff 1088 bh theSRAEBAse Sthforv2 T BpFaratuEEs WA kESHert tdedder
carriers fiemaiiv et dhrLSImilay deteymnalivsdnay de riaderbyCusngdqiwalng

ones Qdug fumbenatibg istanebis §raedhignatee SHMEK B l¥rered

eighth mobile stations and’the processing load of the own base station 30 _
appardtb @ Gvithfrdpect tyaddda e e St it Sscha etk on

number@dnhe mobile stations may be equal between the carriers #1 and #2.

The above exaEple, ghyks-2 SRS NEEFE FRaMeols Il G A& Bh rough
communications anew wqth th% base station aﬁpﬁragjs 200 usmg Evolved
celf aad

UTRAENY UTHARPH tt'celB6. THEHHAY In Castlifd@ns may be
commganitstidzstad stdktdd vgbrepbdsd stgtnar0dih (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 firdmobfi& sedtiong bthbeuriiet be e SEebAY afbbliBstatieRsareoT the
numbey i tiheh L mgndimokiteagtatiens, the number of the fourth mobile

stations, the %%Eéé)é%ﬂfth:m ile stations, the pumber of the sixth
ns, the of th

mobile stations, the number of thie severfth nobile stations, and the number
of the eighth fobil&@StatiBAS&AEN Yidd HobAd tekiod L1§ebAptes 20 the
cammunicatiohs withahe bhde gtalior appaatusfadmrthagell 50 using

Evolved UTRA ang H@?‘\ln_&hié&?@ﬂ@@%ﬁ’@ the following with reference
to Fig. 10. The C%” processin%iectiin 210 deﬁﬂminest tthe!jlmobile

station 110 cdfryin§ 06t BYRRAMELBAS With?ds THEh I e AiyA AHFa Y 2
200 inpiie deltsr ngingdvbhee WERA @ghd UTRAN Xamplgtes 10 ms
communications/(g¥peSa $02) ' Hergy the corpighon b the campuaications</ 2>
may be found when. the mobile stati 0 triggers or when the other end of
t%g co&%nﬁngzatl%hsés’o'\;ﬁth t:lenm%glcrf)e%s%th%gﬂ 1%1 etr%%l%\r/s? Rtraen(%/qeré?efm thed
when R RTINS B @oadle @t preddtamiitdl Rresdrfe gxampl e,
exchapged med thus the eall pranessieg sectiane2 1 edo detesminertheal ues .

completion of,ﬁ'@&{?on%{mﬂ'}i%e OSs s i oﬂh@dﬂ@?@l“ﬁ\@%@‘(ﬁmpﬁr the base

calculation section 2084 in t aseband signal_processing section 208
Fﬁib‘r

obtain$ WA dbePEARE FiHE mdlflle Q&Y% ETalihSexainmbe. 1s
nuMbengd tiza first mobitd statibrs ehtbe choridt HR.(step S1004). The call

processing segfign 2} §qiemigas yHRthaUMSSmMbe) of Nedirsihimeiiletion
stations of the_car&gg is larger than the nu':nber of the first mobile station
e

of the tQkrer A9 18(%fkp %ﬁg)”.‘”d e RUATDE? 3 1 irG AR <08
statiorghdfalie sakie AUt RfgEhtdnithethmabddef sikafkdomsblie rough

stationgr therpeierdf Etep 10t N@b g ealb REDERSFIBY CE €8 8502) .
%%termines th?htehecrg(?li“eprocessing 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
mobile2&8tidi 110 aiapd bnIervEds i the2bvada YiRAe 2B-iY HRAN an

idle state aftepthettpenpletien-ohtaaconmmenicationbeatep DM 0p-MNamelyten
the ca i i0 irects-the il ian
e BTSRRI e 38 S TFLRCHER SSTR IVES) .

the cafrlt® #33hl tRE AGRBRA BEhe 9kt HRdbile 1 RatbPt &F tHeEstridhatathe
camparet).iHewstar tloa sirhilac d eteorhisatantmidyebe onadenliyc atimg tieeanew

numbeyiof i secRAL QYIS SidiPse 16 RURIRET c&fitfedbird MoRil&vo Tved

stations, the numper of the fourth mopile stations, the numberhof the fifth

mobile StaflorAN the hURADET of e sh $hobRE Eratidhe il mpdrasigss ing
sevensentbitenstiondoge matbeasfiiecslghth® notdleststidiza trald ows

procesging IRASiofdhe ey bse BRI SeRRIILRESHIHGRRERHEd SAS i th
carrier, Alternatively, the. similar determination may_be made by usi r
e e P e B P A R R el R L TP A B
eighth@néebiléTRAStations and the processing load of the own base station

apparatus with regpest dbheach exsep By,cenlmlltigen seich @irvamieri thents
number,of fhe i’ﬂ@i’é?téﬁ"&?é‘]&w& %8“%5?‘?&‘}"8%’%“&% SHUFS AN on .
In the above steps S1008 and S1010, the base™ _

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 ab6dd EX&ApIL Wlfradtheor REbaNthieBiad 29hea praduiemtigad ions
value mayhedisedasteat il eargreut osimilancentio!l. €ios esasples whei on

the magg Y. b%r the mobile stations connectable in the cell is
defined, the number of the first mobile stations through the number of the

eighth mobile ¥fatting M 8H bBaRAncl Wit LRfioNPBERER) Uit pEdFS T
the maxamadensiobei criterodticaly rthe muthbies of theg kst tienletdtationsbe r

through ¢heuinpe'<qf the Siath SRARIPGHAlIeNS By Mfcdeiine Witk & $6i04 -

(pa@e@@g§?1the 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. FH@ THOab AL Hdiadifon SAREWAABREPMS MO sthfbhthe base

spontasieats yalugpgehaeeuls TI0 (Ol sfeged Vo &y ecsUbTRAMEL R VAIRAN in
Obta!”%ggy ”&eealsr””%@‘[‘d avergy'ag Oﬁﬁga lon9EY Bﬁéé"d'é’f GEE  where
obtained by sampling the spontaneous valte at 15 predetermined sampling _
periodS ARALVAFRHP e ShifipRbaakRY. WHdh BahfRg cttaldagimP thd N
averaging el [i0a hgrnea Bl erdgamy @s aaradetdyend udieg a forgetting

coefficient. In aggiipRLPe A FRINERETQHE FUILSHBYCOLIEIFE 8t ase
the 20 like for averggﬂﬁ rrfgy E)%{set as parameters. According to an

example 8f thé Bfe HU B STGTHRS FOBGAGEHST ons anew
associteehwithea leansusiptitd amepiarf #tdimdi0 Pebouttes arl/lbe0 using

calculatog 1arcicairadmissioruaanirel using thedienss 2B0fdhe ieiead of
sfgtiong s perigred (g gy oul e GariRE SSIREIY, (grebY pIYGR0L oy o
more e |C|eﬁt_commun|ca ions. In addition, an example or a sygtem O whIC

Evolvédr8TRAEnd O TR 2difstheflakELESn & Terh SN GithigH S Fdre

3G) iscppdetisgieswipetlandpe abdie axamples diaygves, thetrasetsthdas t

appafg}H% ap the, CopMHpIcAtis ‘G‘Péro%'i‘féhng%?o%i’ﬁdé”%@a% ons, the
embodiment of the present invention are applicable to

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
persorf REVIHEG bR 3Rl in the art will understand various alterations,
modifications, THubstitghdnee reptacemantsnantbi@e like Mbiletbhegresant tion
inventiopdies peeq RXPIREA By ing ppRGTEC KRR Ly AT '0daqliaie Bes
15 understanding of the present invention, those values are merely examples

and vkt 1Ak dNeJ RN PEnikae fidiatsanbklevslirkhans of the
apparatased ascetllirmnid thieeexaumbles ob fha peedeint swembibia beestations

] EroecaFt JLF o0 (P! apd porThe aie iEbeSking
oS0 e A S LR o R A e hob N (HTD e kot Tirst
exampied) ble Iretiaesoasiond akbeitions, medifigations, debgiesiohban the

replacamgpisrareFthendd fig withpubdaRarirg EipcrrorePfthe preseRier #2
inxentifn,te STH@' ernational application claims the benefit of the priority
ﬁapapnese a

date o rit Application No. 2007-010858 filed on January 19,
2007, the entifd180 cbhrenidaetick BpplicatibhiE Indhddatstrdrbpnsy of
refereness cardhérinteriatinoa applgatonrcians the bebefit offthehpribiiys t

date oh darAIe e R FOAPBICRIAN Nor AU/ 450834 Lipd 9nduneN YO0
the entire_content of which application are incorporated herein by referehce.
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 clafvehe thi pdhgabdtheoR bpbdRmss tHel e aniedsut ctHiupidaionth
with pluesd inebida steiions [henkase stadierodpReEEomMpEsideastations,

h pls abist stasons Jherie mpGsegcs ta
Cata 1 L A T e N o re 1"

mobilett&tis Y Gt RSt IS SR BAGHRY ciddae NUBbAHLAE Ffok 1ghth
apparatob il caradd ontscommiriieaportscwitls plugallmabile Btatens wsiropas e

15 shased ghgpneh Hibasq dationaPpRrajusscAteNisipg: 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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a calculation section that calculates at least one of the number of the mobile
stations that highly frequently carries out the communications through the
shared channel and the number of the mobile stations 20 that less frequently
carries out the communications through the shared channel among the plural
mobile stations, with respect to each priority class. 253. A base station
apparatus that carries out communications with plural mobile stations using a

shared esaffet the BdR 5tanoe Bpphrdiie cdidrking tatdienaticn RBewked
that cajeulatae aicleaqt ane of Hie rtimleer of tireempbithstatie® RavingneBG 1 e

t 1SS I | hold he pl
mobie S S BT P b Hr Gt by A APRL SR e

| [ k Ica I
amond'tRIdGicar et feR 6f‘th’%npﬁ??& (RBPNESEEChS VAl the b5 &qd ! -
edach priority cldes.ab dVeasmadtatidia tpparadds that carnegoudb T 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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5 communications with plural mobile stations using a shared channel, the

base station apparatus comprising: a first calculation section that
calculates at least one of the number of mobile stations having data to be
transmitted through the shared channel in a 10 downlink transmission buffer
among the plural mobile stations and the number of logical channels of said
mobile stations among the logical channels of the mobile stations (referred to
as thedlinbeh ®f figbkRIbfe SRENI HerdHAT P MBAskeatd eaiculdgdmng a
section lat €alcoladematlieast one of the number of the mobile stations

naving data to e 40P (NMHNG SoRredehae} AU nanne s
transmission buffer among the plural mobile stations and thé number of the

logicallchafRLEWF 3R A gl cRAMER £7BAE It loditl BN ETnelP dihi!
mbbilel stgtiarzsl (refearedadasathe guroberco atofid nradletstations, logical

hereingfigine 1 afPld alcyiaiiar sedlion lipkeaiiaies emumRerRlg i cal
mobile stations that highly frequepntly cargy 25 out communications through
the shﬁm%hnglr 8 gW‘é’pl fal ﬁﬁ)i)ﬁé’ %ESH(; (referred to as the
number of thitdhadisiletdtatianse herethaftevie Nt ig foundscaisgatiopygetadmed
that caiquintesdiFe pERBET €6 nghile siatonsihaiees fregHenbueaim 3@ ok e

communicationsI tﬂr(au h takllgshared hannel amor}g the rplural Hllort])ile

S 8tionn§e(FeefeXed t0 42 the nimber of foulth mobile 'Statd ,%rereln%{té{r);sgl I

fifth caléulaffdteseétich thal ddiculdieematanfbey artheYiurad kfsprations,
stationsdcaf€red ta as e nsnizee piifthi oobije stefidnse baeaitaitegnd tae

sixth cplgplation aepyan fal salcalRg of 8ash 70 81 IR WA BLiPained

mobile stations having a transmission rate less than a predetermine

threshBM WRIEmBRE BFJiGraY AlobRS stioRE ARy tHePndiRsd IdrtRde the
logicaluwrhdensitani danignolfiletstatipme asiong e/ Bagiceb ohartieds ef thal ues

mobile,$gliofNis (Eafrred it B8 NamPel A ¥ MeRipRIAlIORSy be used

haem&ﬁ?gés otherwise noted. While the apparatuses
according to the examples of the present invention are
explained in the form of the operational block diagrams

20 Ffor 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

25 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

30 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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10 a seventh calculation section that calculates at least one of the number of
the mobile stations having a data buffered time longer than a predetermined
threshold value among the plural mobile stations and the number of the

logical channels of said mobile 15 stations among the logic-al channel of the
mobile stations (referred to as the number of seventh mobile stations,
hereinafter); an eight calculation section that calculates at - least one of
the nuAfHef ol #eYR4bifd d@foRs hdving £0 ddRdiscdrbiedMnE s elefgntent
amongthe muiailMoI@iWaMMd thersumbercofitpe tagtead chaerels of by
said § 8@5 among the logical channels of the mobile stations

(referred to as the number of eight mobile stations,_hereinafter); and 25a call
admission corltfh ScibR ERAELARBIL aaRLLRAtRRAARIMSALER PeRaT i t
new mobilehstation aradoprdiatiecoitll ap Eeassenk at dretndipibkil oathiedimsio -
mobilepefg o Ssaumiey i s seepicpplle skatioppdhe mfneeré%mere

third mobile station tb numb of the fourth mobile stations, the numb
of the S ﬁm%né’fta“t’ ASthamR %?Bfﬁf% A RnINFOBROLAESSS, %%Be in

the numbereferesight-mobile stations. 5. A base station apparatus of

claims 4, whetaif the el aﬂa&samraqoagglﬁasg@ri HREIYERs asaissieal ¢

commu ication fram a_q:ewc[n%blle%t%tlon in accoll_;de{nce WAtht e.nu ber OKI

tﬁeflftﬁm Iﬁ,-eprlorl ate o apaneseé ent |ca 10n No.
2007-329026 Tiled on December 20, 2007, the entire
content of which application are incorporated herein

by reference.

15
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5 stations and 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 sixth
mobile stations, the number of the seventh mobile 10 stations, and the
number of the eighth mobile stations. 6. A base station apparatus that
carries out communications with plural mobile stations using a 15 shared
chafinélIthhé base station apparatus comprising: 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 20 stations and the number of
logical chanhels ¢t sdid mobiketstdtions amengpthe logicalidhafinefsof fiees out

5 mobilestations frefesgd ta;asthe pumban offisy mabile statiansns, the base
hergiggf%elr)j'% sgconag Cal:CHgﬂ.ti%%SGC}:iOlr]S thgt calculates at 25 least one of
the number of thé Mobile stations ﬁgvmg datd fo be transmitted through Lhe

~ shared chafné&lan & bpiink fransmissibA Bufferdmerg the phirdl ndtiile number
statiohstand thesbumber of the {egical ehannels ofisaid logicabehanpela smitted

among the lggigalchannels,of the 304mqhile siations(referied g asthe piurat

- number of second mobile stations, hereinafter); a third calculation
10 sedliBi that caihildtés the ntimb8r SiHTHAE StatinShat higHiy féqulity +2=° -

carry tut communications through the shared channel among the plural
mobile stations (referred to as the number of third mobile stations,
hereinafter); a fourth C%Icuelatisog s%citié)pl thazlat C%I%ué!actgssth ggumg%rrofie s but
mobile stations that Iesssfrequen'?ly carry OUt Communications 'Eﬁrough fhie o
shated8REnhEIEMonE thevpiural niobil sthtiohs refefred focdsithé fumbel 19 2

15 of fewdrmabde statiens, hereiafter): station apparatus comprising:

acalculation section that calculateées at least one

of the number of the mobile staticns that highly
fregquently carries out the communications through the
shared channel and the number of the mobile stationsn

20 that less_frequently car;ies out the communications
' ﬁhrough the Shared channel among the plural mobile

Stations; with respect to each priority class.

25 3. A base station apparatus that carries out
communications with plural mobile stations using a
shared channel, the base station.épparatus comprising:

acalculationsectiontﬂmﬂ:calcﬁlatesat.leastbné
of the. number of the mobile stations having a |

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

logical channels of the plural mobile'stations,_with'
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a fifth calculation section that calculates the 10 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 15 value among the plural mobile stations and the number of the

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

mobile statiens @eferrédtocasthe numlser of sixth haobile stations,

hereinafter) ; a seventh calculation section that calculates at 20 least one of

the number of the mobile stations having a data buffered time longer than a

predetermined threshold value among the plural mobile stations and the

number of tHe lodicaPérafineld éfishrmobile stafidnidambhg the foyicar-€s vt
schanpeisnafrihe mobiden25 stations @afarred tomas theirumberafiseventhising a

mohile statigns . hereipafter);, . an.eighth calcylation sectiop that.caloulates; ¢ .
at least one of the number of the mobile stations having data discarded due

to delay and'thé hifber=6t e 1b6ita 3D chgmeisbt saill Trobifé dtatongt = at
amarerthé Iegical chiaritels ofithe eobilé statibns amehg thegplurahmuobiles data

statiops (seferred:to as thecnumben,of gighth mabile stations sherainalied: in a
1 O’a prgcess'in? I?{adt'measure,ment section { tat measures a 1plrjoc_essli ng. Ig d mobile
with r%gﬁlec {6 each %?fgrénqluséﬁéyokl)’landg; anda f?e%%%ﬁcy sefection séction
thatsSefeefisa's fredu@éndy isand wiith svhich fa mebile staltioséa@rfiésdut ot said
conMRWNcatians anew 18 aceardance with-at:least one of the numbet afdhecbile

first Srrgobglel stationcsrtehgenugng r of the secgndemgt&i!gbséartiogsf tnje.lr}ugy)eﬁgﬁo ile

[=a 15 C 3 X
-the third _moobl?le stations, the number of the fourth mobile 10 stations, the -
nunitet bi-thE Sixth Hidisie statio ks, the number of the seventh mobile

~ 15stations, and thesrumbier of the eighthimebileestations, anddhe protessingtes at
l0ad 55+ one of the number of the mobile etatioﬁs.having
- data to be transmitted through the shared channel in
an uplink transmission buffer among the plural mobile
stations and the number of the logical Chanﬁels of said
20 1Qgieal ChannelS'among the logical channels of the
mobile stations (referred to as the'nﬁmber'ef.second
.ﬁobile stations; hereinafter); ' ‘ |
| a third calculation section that calculates the
numbex'pf mobile stations that highly frequently carry
25 outcommunicationethroughthesharedchannelamongthe
plural mobile stations (referred to as the number of
thiid'mebile stations,'hereinafter)} o
a fourth calculation section that calculates the -
number.of mobile statiens that less frequently carry
30 cut communications through the shared channel among the
..pluralemobile Stations.(referred to.es the.number_of
fourth mobile stations, hereinafter);

ajfifth-ealculation section that calculates the
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10

with respect to each frequency band. 7. A base station apparatus of claims 6,
wherein the frequency selection that selects a frequency band with which a
mobile station that carries out communications anew in accordance with the-
nuMber of 20 the fifth mobile stations and 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 :
numbar ofthe sixth mobilelstatiohs rthé humbertof thecseverith 25 aiobiiel to as.
stations, anddhe pumberof thereight mpbile sfations 8, Jhebase:stationter) ;
apparatus that ScailrrieEL Olétéci(')én uan{C{ig%nssvgight%rg' VQ?PE,{'E sg:aéi%rcl:sulisailr{q?% At
30 shared c“ﬁanne}fﬁ e base station apparatus comprising: a first .
calcufdtivi seetorithatt.edlciaes atleast drieofflruntbet of the tiobilea v+ g
5 statiprs-Bavingidata torbe- trarsmitted throughdhershared<Channelintdreshold

downlink, ransmisgion R‘é{f‘i{ffumj%ﬂ the plyral mobile stations.and he, . numper

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

chanhels'sf thetHolsile stations! (tefeited to &8 thé Atfmiber 6f fisthhdpie > =mond

statidns, hergihafter);ch a na second Calcukation sectien that caloulatesat ferred
least one.of the number offhedmahile siglions havingdata 1o be trapsmitied e r ) ;

through the shared chthneI iq an Tplink transmisEion buff%r qcmongltgg fgqgael & ar
’ mobile 10 stations aRd the humber 8f th TogicaT EHannels of saftlogical® = e

chahnéls among tieClogical chamnels obthe tMobile statioss (éfefrédivtadiaving

the nuraber of speandanehile statipas, herematter)ra third ealcylationesestiait ne o

tha Galculgtes,the 45 nymberof mobjle stafigns that highly frequently. Ay, . na
out communications through the's are chinnel among the plural mobile =
stafidi (rBféfted to as thenufberad ifird mobile*$tatiohs, hefeindfierft a@ b1 1

‘15 fourth ealewlation sectionsthaticalculatesithe 1 channel of the mobile

stations (referred to as the number of seventh mobile
stations, hereinafter); - _
an eight calculation section that calculates at

Ieast one of the number of fhé mobile stations having

20 data discarded'due to delay among the plural mobilé\

'.stations'and the number. of the logical channels Qf said
mobilesﬁationsamongthelogiCalchannelsoftheﬂwbilef
stations (referred to as the number of elght mobi;e

staticons, heréinafter):; and

25 : a call admission control section_that controls-

admission of communication from a new mobile station
in accordance with at least one of the number of ‘the.
first mobile stations, the number of the second mocbile

stations; the number of the third mobile staticns, the

30 numbei‘bf the fourth mobile stations, the number of the

sixth mobile stations, the number of the seventhfmobile

stations, and the number of the eight mobile stations.
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20 number of mobile stations that less frequently carry out communications
through the shared channel among the plural mobile station (referred to as

the number of fourth mobile stations, hereinafter); a fifth calculation section

that calculates the 25 number of the plural mobile stations (referred to as the
number of fifth mobile stations, hereinafter); a sixth calculation section

that calculates at least one of the number of the mobile stations having a
transmissioh rafe lesssthan ‘agredeteratred:threshold B0valueratnohg theerein

plurahmobile stations andsthe aumber, afthe logical shannels efrsaid mobite: ro1 s
stations among {he logical channels of the mobile, stations (referred fo.ag e ; o
number of Sixth mobile s?aTﬂlons, hereinafter), a'seventh calculation ‘
sectitin tharcalkciiatesat [sastone sfehemitiiber of tHe ridbile stafidns moPLle
5 having-a-data bufierad ime longerthama predetetmineddiresholdtvadue: first

ampng the plural mobile stations,and 3 thenumber of the, logical changels,afy, ;1 ¢

" said mobile stations among the logical channels of the mobile stations

(refdiréd todbthe niifber B sevefith mobileStatiohs Réremaften “dméigtn =<
calculation section that Calculatesatidd least obae dfthe nuntberof thegnobile the

Sta@%@ﬁ‘ﬁmﬁed'&s@%@%@ fue ta delay 1%18@9_'[8% p&‘H@' mobilestations; 1 1 «
10 and the number of the I% ical channels of Salltlil mobile stt%tmns on t@gt ions
nunibet of fhi Jagidal thanfels B e mobils Sations (referstid &S the .
number of 15 eighth mobile stations, hereinafter); a processing load '
measurement section that measures a processing load with respect to each
of frequency bangds;.and a fre%uency selection secgon thact selects
5¢ . Statlo raLrus

: . a . 3) aﬁga fo=gu cgggies out
. frequency band that a mobile station remains in an area o .
‘communications with plural mobile stalions using &

15 shared,channel,'the_base station apparatus comprisiﬁgf
a first calculation section that.calculates_at
least one of the number of the mobile stations havirg
data to be transmitted thfough the shared channel in
a downlink transmission bﬁffer among the plural mobile
20 -stations and the number of logical channels of said
mobilestationsamongthelogicalchannelsthhenmbile_
stations (referred to as the number of.first mobile
Stations,'hereinafter); | | . _
a.-second calculation section that'calculates at
25 least one of the number of the mobile stations having.
data to be transmitted through the shared channel in
an uplink transmission.buffer,among'the plural mobile:
stations and the number of the logical channels of said
logical channels among Lhe logical channels of the
.30 mobile stations (referred to as the number of second
mobile stations, hereinafter):; _
a third calculatidn.Seétion that calculates the

number of mobile stations that highly frequéntly carry
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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 mobilestations, the number of the 25 fifth mobile
stations, the number of the sixth mobile stations, the number of the seventh
mobile stations, the number of the eighth mobile stations, and the processing

_load with respect to each frequency band. 30 9. The base statioh

appatsdtus eFeldimie: wherdirbthid fsguehcy Belection settionahatselédtieas the
frequenay=ank éwat asnaobile station remains-n ap arego okafter cempletiare r of

 of communicatigns, in aceardance with,the numbe of the fifth mobile

5

10

15

90

25

30

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

mobile stat|8n§ e i bér'dt tePbarti mobite-5 %fétlBﬁé?‘ thé Admberiot the “7e
sixth mobie stationsy the Inember ofithe: seventhtmabkile statiops) tkenumberar ry

of t%%%lgbmnmem@c%a@%% and.the pracesginglnad withrespectto @achng rhe
ﬂa%f”?@%? o%rle stations (referréed to as the number of
fourth mobile stations, hereinafter);

a fifth calculation section thet calculates the
number of the plural mobile stations {referred to as
the number of fifth mobile stations, hereinaffer);

_ a sixth calculation section that calculates at
least one of the number of the mobile stations having
atranSmission_rateless*thaharpredeterminedthreshdld
value amohyg The plﬁral mobile”stations and the number

"of the loglcal channels of said mobile statlons amond
the logical channels of the mobile statlons (referred
_toeﬂsthenumberofsrxthmobllestatlons,hereinafter);
.'a seventh calculation section thaf calculates at
least one of fhe number'of the mobile stations having
a data buffered time longer “than an'predetermined.
threshold value among the plural mobile statlons and
fhe number of the logical channels of sald mobile
statiens among the logical ehannelsfef the mobile
statrions (referred to as the number of Seventh mobile

statlons, hereinafter); . .

an elghth calculatlon section that calculates at
'least_one_of.the number of'the,moblle stations havrng
datadiscardedchmatodeiayzﬂmithenumbercﬁfthelogical“
channels of said moblile stations among.the lbgical'
chahnels of-theqnobile stations amongfthe'plural,mebile
‘stations (referred to as the'number'of eighth mebile

stations, hereinafter); -
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10. The base station apparatus claimed in any one of claims 4 through 9,
wherein.the downlink transmission buffer is one of a MAC layer buffer, a RLC
layer buffer, and a PDCP layer buffer in the base station apparatus. 11.
The base station apparatus claimed in any one of claims 4 through 9,
. wherein the calculation selection calculated at least one of the number of the
- mobile 20 stations having data to be transmitted through the shared channel
and the numbertof thedegical ehankelsf saflawobile BRitidns, iradeéfdancéhat -

withna huffer statesreported dromnithe plueah mobilerstatieass @5+ d2. Bech of
basg station N appargtus 8Ialmed |rcliany one of claims 2 and 4 through 9,
wherein the moBile stations that hl% ly frequently carry out communications

through theshar&d BREFREIAreR A%tdd Wheré 36 Eérectioh With the base s 2
5 statfoneapparatus is £stablished andicanry=outdNonilBRXcommunications,es out .

and.thatfhe, ET‘QQHL,%%%@@ iha less frequently gGareyout communieations s« one

thl’Olé%h the shared channel are in a state where connection with the base

staffon &pparatil Roestaiish8F ahd Earty BADRX communicationst "¢ 13MPe*
TheoBase station-apparatos dlaimesltin anyonre of-claims2nard4 thfotigreorhird

whersin the. eighth,galculation segtion g@'ﬁlﬂ@@és at jeastippe of the-runbercbile

ofth moblle statl sm Wh| h data |sc rdin to delay.in uplink takes
h
plac:e%andltﬁe nam ero qﬁefoglcgal %aan]gﬁ Lirie}hsal ebjy ”?e gt%?gnsofﬁs’ the

accordaRes with diseéntirity oftd ségueAdesninhiser bf fh% rpﬁ@lﬁ ldyef numoer
1514r The base gtation apparates ctaimadinanyone of claims 3dkreugh®; Toad

Whg@l@ﬁh%g%rbs@éstsm@ Jate g‘s %t@ns&ﬁs&qp r§1teblg Q&lme period durlng

-.which data to be transmitted through the shared channel exist in the
transmission buffer. 20 . 15. The base station apparatus claimed in clalm
15 4, further comprising a processing load measurement section that measures

processmgboadAV\@Q@Q @@&@ILQH apparatus of claims 6, wherein
' the freguenay seléctign_that selects a freguency band
.with which a mobile.:station that carries out
communications anew iﬁ accordance with the number of
-20-  the flfthxnoblle statlons and.at.least,one of the:number
of the_flrst melle.statlons, the number of the second _
mobileSfations,thénumberofthethlrdnmbllestations,'
the humber'of7fhe'fourth mobile stationsg, the number
of ﬁhe sixth mobile stations,_the'number of the seventh-
25 mobile stations,”and‘thé'number df'the eighﬁ_mobile

stations.

8. The base station appafatué.that carries out
communicaticns with~plural mobile stations using a
30 shared_channel, the base station apparatus COmleSlng

a first calculatlon sectlon that'calculates at
ieast one of the number_of the.moblle Statlons haVLng

data to be'transmitted through the shared channel in’
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25 admission control section controls admission of a new mobile station 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 fourth mobile stations, the 30 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 precessing foladt ran=16. The basé sthficrrapparatasidaimed i gy sPhile
claims 6-throtgh 9 and 15, whereinthe processingiload is akleastcone ob@ said
CPY ysage o, 3 metmory usage alio and a bufierusage 180, - . Liafo 1
communications contrcﬂ method i a base station apparatus that carries out

conirhdricafiBris WittFplGral mebilestatiéns-isinga'EHafed chanrel [tié 16021 1€

5method being sharacterized by ¢ r )a;first step, in which at least one of the

10

20

25

30

number of the mobile. sfations haying data tq be frapsmitted throughtNe . ces at

shared ‘channel in a downlink transmission buffer among the plural mobile

stationd Sihd TEnGHibdr 1S St idYicar ciannbioraaia ndhild stationd'dmbhg * ™9
the dogical ¢thannels 'of the snobile staticisr(referredttb @s shexmeamberlobfirge 1 in

mohile statiopg.hereinafter) is salswatedra é%%@i&%ﬁ@ inwhigh atlgastnonile
onhe cgt e.number 2 gfhtge r[JlobJ[i)IEz3 statigngﬁgv&ng data t b%tgannnsgai:]tsed

, £ id
throsugﬁ1 ie sharéd' channel in‘an upﬁln?( ransmission” Buffer among the of =at

plurbPradbife statioRsiardlihe AURBEY ofthe logiedl icharnels ot said Iogical “he
chanpels among theilegical channels.of thetmobile statiens (referred 35 tasas-ond

the number_of secand Orglosb’ile statians, Qe%rgi(ggf}e{_r)_ is calculated;

| ‘a third calculation section that calculates the
number of mobile stations that highly frequently carry =~
cut communications through the shared channel among the
plural mobile stations (referred to as the number of
third mckile statiohs,'hereinaftér); :

' -a fourth caiculatien section that calculates the
number of mébile stations that less freqﬁently carry
_onbommunicatiohsthroughthéshéredchannélamongthe
plural mobile station (referréd to as the number of
_fourthrmobile stations, hereinafter); -

. a fifth.Calculation Section’that calculatés.the_.
number of the plural mobile_StatiQns (referréd to as
~the number of fifth mobile stations,.hereinafter);
a sixth calculation secticn that calculatesjat
least one of the number of the mobile staticns having
atransmissioﬁrateless1ij1apredeterminedthreshcld
value among the plural mobile stations. and the number
-of the logical channels of séid mobile stations aﬁong
~the logical channels of the mobile stations (referred

to as the number of sixthmobile stations, hereinafter);
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a third step, in which the number of mobile stations that highly frequently
carry out communications through the shared channel among the 30 plural
. mobile stations (referred .to as the number of third mobile stations,
hereinafter) is calculated; a fourth step, in which the number of mobile
stations that less frequently carry out communications through the shared
‘channel among the plural mobile stations (referred to as the number of fourth
mobile stations,cheteindfter)is caleulatedra fiftle Steprin Which the hambéfcsfs at
the phuzal & meokilesstations (referred.to as the,rumbey of fifth, mebile-stationsy i ng
hereinaf ertz (jﬂs c-glc%gtgg;e a firé%h S 8hin E\E/vrh_icq: gtEJ%astaone gfetg
nuniber 6t the mobilé Stations having a rangdrission rate less than a
prediétémiifsdltAreshdld Yafs amdng fife pléraF FOtmBkileistations and fres and
5nuntbes ofthenlogical €liannels ofisaigirahile stations<among the dogical mobile

chanpels ot the mQQJ!{?nSc}al“‘B@lse(reie&?Q 49, as the pumber of sixth mobile o 51 ¢

%termined

stations, hereinafter) is calculated; a seventh step, in which at least one of 1
the PbMbérTsof thé dbifEdatidhsaravinga Batd Bafferdd tifie iGhger tian° 1 ©
a predeteimined thresheldvalfie ambong the plural mobile stations and the

number of the logical ehannets of said mobile stations.amgng thedogical  tes at
channels of the mo %'Ie stations (referred to as the 20 nL{nber of seventh
lomoag: . the

( h .
Feas?gtio%rsl,ehec?elngll?eer) i ChieGrate ; an%?g%ilh sefef)s,tlr‘?1 which 2t ha?’*?“g
leastne ofithe aamberof theemabile dtations Favirg dataltiscarded dhe i ie
delay-amangtbeplurat mebile stationsand the nwuher 25 ofthanlpgical of said
chann%ls f.said mabile stations among the number.of the logical chanpels of .. ;
the@r%oﬁilgestséﬁgntsl feferred fo as Tf'he nﬁ%rggre 0 eighth r%o%%g ét%ﬁons, © _ °
' ha@ﬁaﬁﬁfB%ﬁEm %d?&ﬂFionS (referre to_as_the_number of

15 eighth mobile stations, hereinafter);.

a prodessing load measurement section that
measures a processing load with respect to each of
frequency bands; and

a fréquency selection section'that selects a .

 20 . frequency band thatzambbile station remains:ﬁ1an'a3ea
of after completion'of comhunicatibhs, in accordance
with at-least one of the number of the first mobile
statioﬁs,‘the;number of the secondznobile;stations} the
number of the third'mobiie-étations; the number of the
.25 fifth mobile stations, the nUmber'of the sixth mbbile
.Stations, ﬁhe number of the-Seven£h mbbile_StatiOns,_
~ the number of the - eighth mqbile Stations,.ahd the

-prdceSsing.load with respect to each freguency band.

- 30
9. The base station apparatus of claim 8, wherein
the freguency selection section that selects a

freguency bank that a mobile station remains in an area

87



a ninth step, in which admission of a new mobile 30 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 mobile

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

mobile stations, the number of the seventh mobile stations, and the number

of the eighth mobile stations. 18. The communications control method of
claimfl 7 fvhereirrthieradmission of & newmobile statidriscontislled®F o T dance
accordance math themumber afthe fiftlr mobile statiens and atleast ene=ofumver
the pymk bthr of the 1OGfl|rst ma bile st tlons the nur%%er of the)secog% rg%bél - hird
statlons e number of the thlrd mo ffe statlons the numuber ofrthe ourth
moBifébstatt%nss fhenbifiber of the ixth ‘Aibbie stétlﬁnst fhe ndrfiber ohthgobile

5 seventhnichile stations pandidhe numben of theseighth mobilesstatiens; &5, the

10
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the ningh.step., 19.44, mobile communications.sysiem Gampyising,,a basgnpe v o

station- apparatus that carries out 20 communications with pIuraI mobile

Stations Gsifiga SHARd ch&nhEr =1 °3 aatféjét\}epﬁtét%?o??ssﬁdtél?b]o@ad with
transerwtte@dmntmeebasélstéuofmptpalcat/usb amdi .

10. The base station apparatus claimed in any one
ofclaimsélthroughEL wherein the downlink transmission
buffer is cne of a MAC layer buffer, a RLC layer buffer,

and a PDCP laver buffer in the base station apparatus.

11. The bése stationhapparatus claimed in any one
ofc:laims4lthroughfh wherein the calculation,seleétien
calculated at least one.Qf the number cf the mobile
stations having data to be transmitted thﬁough the
shared channel and the:numbéf of the logical channeis
ef Said mobile:stations,:in accordance.With a[buffer-

‘state repofted from the plural mobile stations.

_ 1z, The base station apparatus claimed in any one
of claims 2 and 4 through 9, whereiﬁ,thelﬁobile'statioﬁs_
that:'highly ~frequently cafry 'out'”eommuniéatiohs
thrqugh the shared channel are ih_ e state where
connection -with the base  station apparatus"ie
‘established and carry out Non-DRX communicétiéns; and

- that the mobile statlions that_léss frequently’carry.out,”

communicationsthreughtheshafedchannelarejj1astate
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a monitor terminal device that outputs the data 25 within the data server,

wherein the base station apparatus comprises a first calculation section

that calculates at least one of the number of the mobile stations having data

to be transmitted through the shared channel in 30 a downlink transmission

buffer among the plural mobile stations and the number of logical channels of

said mobile stations among the logical channels of the mobile stations

(refetred o asthemumntber of firsttmobile estdtions, hekeirdafter); appgratus 1is
secerd ealeulation section that salculates atigast epa afthe numbernof the

mobile stations having data to be transmitted through the shared channel in 5

~an uplink transmission buffer among the plural mobile stations and the

number of the logical channels of said logical channels among the logical

5channels ofibe mabielstations (refetred ta @s thesnuumber b secondimobitey one

10 i

15

stations, hereinafter); 10a.third galquiafion sectiog thaf,calculates the,pumbery ¢ 1y

of mobile stations that highly frequently carfy out communications through the

sharét chHahAd! hffong e phital nobité Stations frefefred foPas the Afmber  ©1©
of thirdwinehile-dtations, hekeinafter)t 54 fourth talculatiomseetion tHatscarding
calculates the pumper af;mobile stafions thatJessifteguently capy Oub umber of
comrﬂunic:?tions thr?ugh}t]he shaﬁ_ed che}:rmel among th%glﬂral rg@cbeitlﬁi in
‘stations (ref@ﬁeld: fo as the humber of fourth mobile s%gtlons,eherelna er?;nﬁ)é _
fifthecaftalation section tat ¢aleglates thenumbe? bf thespiGrapmelilerumber of
stations aneng thespharal.mobile stations (referred to as the number of fifth '
mobile stations, hereinafter); '

14. The baseﬁstation-apparatﬁs claimed in any Qﬁe
of ¢laims 3 through 9, wherein the transmission rate
is a ﬁransmission rate in a Lime period during which
data -to be transmitted through the Shared.chénnel exist

in the transmission buffer.

20

25

30

15. The base Stétion_apparatué claimed'in.claim
4;_further comprising a'procéssing load measurement
Séction'thatJneasures[processing'load,_whe;ein.the.call
admission control section controls admission of a new
mobile station in accordance with at least one of the

number of the first mobile stations, the number'of The -
secbnd mobile Sﬁatiahs, the number'bf the third:mobile
stations, thé number of the foﬁrthlnbbile stations, the.
humber.of the fifth mobile stations, the number of the .
sixth mobile statlions, the number of the Seﬁenthlnobile
statiocns, aﬁd,the number of the éighth.mobile stations,

and the processing load.
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_ a sixth calculation section that calculates at 25 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 of the
logical channels of said mobile stations among the logical channels of the
mobile stations (referred 30 to as the number of sixthmobile stations,

~ hereinafter); a seventh calculation section that calculates at least one of the
“number of theé mobile statiers havingia dataiboffered timedérgentianiar any of

5

10
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predetermined: threshold yakie.among:the, pluralmebilerstations @ad then ¢ 10ad
number of the logical channelg of sald moblle statlons .among the logical

chahfiel§ bf the Tobile Satidhs (Feferred (o8 e Admber of seven{% mdbile
stations isereinaftérya  buapeighteeatculation 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 10 mobile stations among the logical channels of the mobile
stations (refefred f a8 B kSR bf SiGHth Aobile statiols Heféinaftar);2 Pase

'station apparatus that carries out communications with

sage

plural mobile stations using.a Sharéd'channel, the
method being characterized by:

a first step,'ln which at ieast one of the number
of the mobile stations haVlng data to be transmitted
through the shared‘channel in a downlink transm1351on
.buffer among the plural mobile stations and the number
'of loglcal channels of said mobLle stations among the.
loglcal channels of the mcbile stations (referred to -
as the number of first mobile statidns, hereinaftér)
is célculéted; | '

a second step, in which at least one of the number
of the mobile stations having_data.to-be-traﬁsmitted
through the shared channel in an'uplink transmiséion: 
"~ buffer among the plural moblle stations and the number

of the logical channels of sald Jlogical channels among
 the loglcal_channels of the mobile statlons-(referredw
,toastﬁu;numbe:ofsecondmobilestations,hereinaftér)

is calculated; ' _ _ _
e a third step, in which the number of mobile
stations  that highly frequently carry ~  out
communications'through the shared chahnel_among the.
plural mobile étations (referred to as the nunbeér of

.third mobiLé stations, hereinafter) is calculated;
a fourth step, in which the.nqmber_of mobile

stations that less frequently carry out communications
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a processing load measurement section that - measures processing load;
15acalculationsectionthatcalculatesa transmission rate regarding at least one

of the plural mobile stations and the logical channel of the mobile station;

another calculation section that calculations one 20 of a buffered data

amount and a data buffered time regarding the plural mcbile stations and the
logical channel of the mobile stations; and a reporting section that
reportsrtoulydidatdiserver atledst ohe ofithé number of thée firspmobile25mokbile
stations rthe AumMber.of éhferseegmdjmgailecs{@timnm% number ofthe thirgo i1 e
mobile stat|ons thehnumber of the f urth mob|I lbons H1e number of the

sixtR mobile Station s the numEer of the Sevent e stafions, the number

of the eight fnobilé §t1atuaﬁs<,efhe procesBihg B30 frdafa, thertransmission Fate Pthe £ 1

5 buffes bufferedsamaunt, and theshuffereddimes ancswherein therdatarsesyercicth -

- .15

20

25

30.

co iS€E | ection t tore valye at | the
nurrﬁg(ge!t?%sftt %)fgs%%n%blgg ta}l‘l%%r%gt § %ﬁrﬁbe@of ?hge s%%c?r%d% rr?ogt%%jstatlons

the number?of te‘thitd fridbile stafioh&, td namber 6ftfe fotfttmobiles 7umPeT
statiohst. the numbier of thessixtte mebile stations; the number of therseventh less

mobile_stations,-thg opmber; of the eightropile stafions, éh%ﬂ@ﬁ%s%ﬂﬂebﬁﬁiu ral

the transmission rate, the buffered data amount, and the data buf

dti
10 and aH Ut SeEon At GLtgus B Mty S T Lo Logieal chahnels

of said mobile stations among the logical channels of
the mobile statieons {(referred to as the number of 51xth
mobile'statiehs, hereinafter) ls ealculated}' '
a sevénth_step,‘in_which_at least one of the number
cf the mobile stations having a data-buffered tlmeﬂ
longer than a predetermlhed threshold value among the
plural mobile stations and the number of the legical
‘channels of said mobile stations ameng the legical
‘channels of_the mobile stations (referred to as the
number of seventh mobile atations, hereinafter) is
calculated; N | | _ B . f-
' -ah,eighth,step}jilwhichgﬂzleastdoneélfthesnumber
of'the mobile stations having data_discarded due to
delay among the plural meblle stations and the number_
of the logical,channels_of'aaid.mobile stations among
the number of the logical <channels of :the'dnobile=
tstatldns (referred to as the number of elghth moblle
stations, herelnafter)'ls calculated and _

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

0of the aecond,mobile_stations, the number of the thlrd-

mobile stations, .the number of ‘the fourth moblle_
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10 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 sixth

mobile stations, the number of the seventh mobile 15 stations, the number of

the eight mobile stations, the processing load, the transmission rate, the

buffered data amount, and the data buffered time as a statistical value. 20

20. The obites corhmanicatidrssystert bEckig 19 wisdréih ¢hé fepbitings , Lhe

sectianuieparts thecnumnber pkthe fifth mobile stationsiand af leastione.ef thembe r

nurrg)bgr thge (feirlst mo ilemsg%ti%fg, thecgl,érri]%enrsof the second 25 mobile

stations, the number of the thirdmobile stations, the number of the fourth

mobile stations, the number of the sixth mobile stations, the number of the
sseventh mobile stations, the number of the eighth mobile stations, the

processing load, the transmission rate; 30 the buffer buffered.amount. and i v, 1 7,

the buffer buffered time, ‘Wherein the storing section stores as a

statf6tiéal Valle thé funtstF ofifie fifth mMobile® stitiohs JHeFat idastnd of the  *°
- numaer ofthé first miobile statiorsa thesmumiben of the secortdamobile statfonsifth

the numberof thesthird mobile, stations, thenumber ofthedpurthmehile- or the
10s.tat'%ons, the nu b]e_r of the gixth mobileiﬁtationsbthe nugl%ci.{gf éheecsgggnQ
mobile stations, the Rumber c])chﬁleSéigF] “mobile stations, the processing
load e traristissidrerate itheebufidred latd arhountnandithe dateBuffered, - the
time, and Wherein the quiput sectionoutputs ¢athe monitor 2@ terminad r of the
deviee fhe,nympenal the fiih motile staions And ot least ne oLbe umMBEL 5 e
~ of the first.mo%i e stations, the number of the second mobile stations, the _ -
nuniet bf thB hird* MobiE %téti‘_éﬁéﬁﬁe?]ﬁrﬁﬁé?(ﬁﬂ%hf&ﬁ‘rtﬁl%bﬂ@sf‘attiﬁﬁsl,ons’ -
15the humbersof sikthcrhobile 5 stations, the number of the seventh mobile R
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. ABSTRACT ' ' ' '

19. A mobile communications system comprising:
a base station  apparatus that carries = out
20 communications with plural mobile stations using a
Shéred.channél; ' _ - _ '
" 4 data server that stores data to be transmitted
from,the.base station apparatus; and |
-a monitor termiﬁal_devi@e that outputs the data
25 within the data'server} 7 .
.wherein-the_basé statién_apparatus comprises
_ a first calculation secticn that calculates at
least one of the number of fhé mobile_statiohs having
data to be tfansmitted-through the shared charinel in
30 a downlink'tranémission buffer among the plural-mobiie
. stations and the number of logical channéls of said
mbbiléstationsambngthelégicalchanneléofthenmbile

stations (referred to as the_number Qf first'mobile.'

 -__9_2_:
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BASE STATION DEVICE AND COMMUNICATION CONTROL METHOD
The base station apparatus calculates the number of the mobile stations
associated with a consumption amount of radio resources, and carries out
call admission control in accordance with the number of the 10 mobile
station. The base station apparatus includes a calculation section that
calculates the number of the mobile stations having data to be transmitted in
a transmissionshuffer and aalt admission section that carries out new call

admission in ageordange with the: 15 number of the mohilg statiops. cu1ates at
least one of the number.ef the mobile stations having
data to be transmitted through the shared channel in
an uplink transmission buffer among the plural mobille
stations and the number of the logical channels of said
iogical channels among the logical channels of the
ﬁobile stations {(referred to as the number of second
moblle statlons, hereinafter);

._ a third calculation section that calculates the
number of moblle stations that highly frequently carxry
out communications through the shared channel among the
plural mobile staticons (referred to as the number of
'thlrd moblle stations, hereinafter);

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

a:fifth calculation sectien tnat calculates the
number_of_the plural mobile stations among the plural
mokbile etations (referred te as the number of fifth
'mobile stations, herelnafter);

a sixth celculatlon section that calculates at
least one of the number ¢f the mobile stations having
atransmissionratelessthaneapredeterminedthreshold

_value'among.the plural mebile stations and the number
of the logieal channels of said mobile StationS'ameng
the logical channels of the mobile stations (referred

-tx)asthenumberof51xthmobllestatlons,herelnafter);

a seventh calculatlon section that calculates at
least dne of the number of the meblle stations having

~a data buffered time longer than a predetermlned

93



10

15

20

25

30

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

'Stations, hereinafter):;

an eighth calculation section that calculates at
least one of the number ef the mobile stations having
data discarded due to delay among the pluralrmobile-
stations and the number of the logical channels of said
mobilestationsamongthelogicalchannels@fthenpbile
stations (referred to as the number of eighth mobile
stations, hereinafter); | |

a processing load measurement section . that.

- measures processing- load:;

2 calculation - section that calculates  a.

“transmission rate regarding at least one of the plural

mobile stations and the logical channel of the_mdbile

station:

anothercalculatiOHSectionthatcalculationsone.
of a buffered data amount and a data buffered tlme
regarding the plural moblle statlons and the loglcal
chapnel of the mob;fe stations; and '7 -

a reporfing_section that reports'to-tbe data
server at least one of the number of:the fifSt'mobile.

statidhs, the number‘of The second,moblle statlons, theb

'number of the third moblle stations, the number of the

fourth mebile stations, the number of the SlXth moblle

stations, the number of the seventh moblle statlons,

the numbex‘of the.eight mobile stations, the processing
“leoad, thetransmissionrate,thebufferbufferedamounf

Cand the buffered tlme,.and

whereln the data server comprlses

a Storlng sectlon that stores as -a statlstlcal_
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value at least one of the number of the first mobile
stations, the number of the second mobile stations, the
number of the third mobile stations, The number of the
fourth mobile stations, the number of the sixth mobile
stations, the number of the seventh mobile stations,
the number of the eight mobile stations, the processing
load, the transmission rate, the buffered data amount,
and the data buffered time} and :

_ an output Sectioﬁ that outputs- to the monitor
terminal device at least one of the number of the first
mobile stations, the nunmber of the 'second mobilé
stations, the number of the third mobile Stations, the
number of the fourth mobile Stations, the number of the
sixfhlnobilé stations, ﬁhe_ﬁumber‘of the.seventhlﬁobile'
staticons, the number of the éight mobile stations, the
proCessing load, the tﬁanémission rate, the buffered
dataamount,andtﬂmadatabufferedtimeensastatiStical

value.

20. The mobile communicatibns'éystenlof claim 19}
wherein the reporting section reports the number of the 
fifth mobile stations and at least one of the ﬂumber
of the first mobile Stations;.the number’of.the second
mobilestations,thenumbercﬂfthethirdn@bilestatidns
the number of the fourth mobile'stations, the number
cf the sixtb,mobile_stations, the number of the seventh
mokile statioﬁs, the number of The .eighth ‘mobile
statidns, the proceséing load, the transmission rate,
the buffer buffered amount, and the buffer buffered
time, ' ' - '

Wheréin the storing section stores . as a

statistical value the number of the fifth mobile
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"stations and at iesast one of the number Qf the first

mobile stations, tThe number of the second mobile
stations, the number of the third mebhile stations, the
number of the fourth mobile stations, the number of the
sixth mobile stations,'the number of the seventh mobile.
stations, the number cf Lhe eighth mobile stations, the
progessing load,_the_transmiésion rate, the buffered
data amount, and the data buffered fime, ~and

Wherein the output section outputs to the monitor

fterminaldevice1ﬂm:numbercﬁfthefifthn@bilestations

and at least one of the number of- the first mokile
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 sixth mobile

stations, the number of.the_seventh‘mobile stations,

thenumberoftheeighthnmbilestatibns,theprocéssinq

“load, the transmission rate, the buffered data amount,

and the data buffered time as a stratistical wvalue.

27, - The moblle communlcatlons system_of clalm l

'WhEIElD the calculation sectlon calculates ahn average

.value of the number of the mobile stations with respect

to each priority class.

.22 The mobile communlcatlons Systenlof clalm 21,

a_whereln the calculatlon section cutpuits the calculated

value. .

S 98



ot

10

15

ABSTRACT

BASE STATION DEVICE AND COMMUNICATION CONTROL
METHOD

The base station apparatus calculates the number

of the mobkile stations associated with a consumption

amount- of radio resources, -and carries -.out call
admission control in accordance with the numbeﬁ_of.the
mobile station; The base station apparatUs.includeS'
a calculation section that calculates the numbe;'of_thé
mobile stations having data to be_traﬁsmitted in a

transmission buffer, and a call admission_section-that

carries out new call admission in accordance with .the

nUmber-of the mobile stations.

FIG. 5
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