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DESCRIPTION
MOBILE COMMUNICATION SYSTEM, HOME BASE STATION, AND MOBILE

STATION

TECHNICAL FIELD
[0001]
The present invention relates to a mobile communication

system, a home base station, and a mobile station.

BACKGROUND ART
[0002]

Discussions have been in progress on a home base station
Home—eNB in RAN-WG of the “LTE (Long Term Evolution)” in the
3GPP (3rd Generation Partnership Project).

[0003]

Specifically, according to the current 3GPP
specifications, a mobile communication system is configured to
manage a specific mobile station (a specific mobile station
which is allowed to communicating through a specific cell)
belonging to a CSG (Closed Subscriber Group) under the control
of a home base station Home-eNB or a macro base station eNB.
[0004]

In other words, according to the current 3GPP
specifications, only a specific mobile station belonging to a
CSG is configured to be capable of communicating through the
CSG cell (the specific cell) under the control of the home base
station Home-eNB or the macro base station eNB.

[0005]
However, in the current 3GPP specifications, even when

a general mobile station other than the specific mobile station



Specifically,accordingtothecurrent3GPP specifications, a mobile communication system is configured
to manage a specific mobile station (a specific mobile station which is allowed to communicating
through a specific cell) belonging to a CSG (Closed Subscriber Group) under the control of a home
base station Home-eNB or a macro base station eNB. [0004] In other words, according to the
current 3GPP specifications, only a specific mobile station belonging to a CSG is configured to be

capable of commupigating.through the (SG Cel r(@[% ggzg?cg&%eﬂ%%ggré%58%%09185&90%0% base

station Home-eNB or the macro base station eNB: [0 However, in the current 3GPP

specificatiors,@en wWiven algen€idt mobilé stdtion athercthah thespeéeific mobilerstatiom cannot detect
acell fquiIIing a Qredetermined radio cgnditiog exc%ﬁlft r the GSG cﬂ, the general mobile station
cannot perfoi 2oGomMURTEAIoR thioughthe CER e I.Otb%O%? ““In"general, the home base station
Home-eNB |9 supposed to be installed inside a building and is also supposed to be installed in a place
where radio waves from the macro base station eNB installed outside buildings in the public wireless

network are not deteBtedr AREBrdingl) Cad BBScrePabove, iCR BENBGe that'the ' BREP BECuUrs a
situation in whigh.a general raopilestatien other;than the spacific mahile station capneidefect a cell
fulfilling a predetermined radio condition except for the CSG cell under the control of the home base
gaﬁquonﬁpémglem7}n a place where radio waves from the macro base
station eNB installed outside buildings in the public wireless
network are not detected. Accordingly, as described above, it
is believed that there often occurs a situation in which a
general mobile station other than the specific mobile station
cannot detect a cell fulfilling a predetermined radio condition
except for the CSG cell under the control of the home base station
Home-eNB.
[0007]

In such a case, even when there are available radio
resources left in the CSG cell, the general mobile station
cannot use the CSG cell as a camped cell and becomes out of
service.

[0008]

Meanwhile, when many CSG cells are operated at the same
frequency band as that of the public wireless network (a macro
cell), there arises a problem of mutual interference.

[0009]

For example, when amobile station without an access right
to the CSG cell performs a communication with a macro cell in
a place close to the CSG cell having a less transmission loss,
an uplink interference with the CSG cell 1is considerably
increased.

[0010]

In contrast, in a downlink communication of the mobile



In such a case, even when there are available radio resources left in the CSG cell, the general mobile
station cannot use the CSG cell as a camped cell and becomes out of service. [0008] Meanwhile,
when many CSG cells are operated at the same frequency band as that of the public wireless network
(a macro cell), there arises a problem of mutual interference. [0009] For example, when a mobile
station without an access right to the CSG cell performs a communication with a macro cell in a place
close to the CSG cell having a less transmission loss, an uplink interference with the CSG cell is
considerably increased. [0010] In contrast, in a downlink communication of the mobile station, an
interferencesfremitbe ramio wanvasfrorarihe C3Grcehoccars andithes & commuaiCatibreguality is
considerably deteriorated. [0011
churs, and[tads a communication quality 1s considerably

deteriorated.
[0011]

Meanwhile, when many CSG cells are operated at a frequency
band different from that of the macro cell, there arises a
problem of interference between the different CSG cells.
[0012]

In particular, the home base station is supposed to be
installed by an end user, and therefore a cell designing is

supposed not to be sufficiently made. Accordingly, the mutual

interference between the CSG cells can be a serious problem.

DISCLOSURE OF THE INVENTION
[0013]

The present invention has been made in light of the
above-described problem. An object of the invention is to
provide a mobile communication system, a base station, and a
mobile station with which a general mobile station other than
a specific mobile station can be allowed to communicating
through a specific cell (a CSG cell) by transmitting broadcast
information.

[0014]

A first aspect of the present invention is summarized as
amobile communication system, wherein the mobile communication
system is configured to manage a specific mobile station which
is allowed to communicate through a specific cell; and a general
mobile station other than the specific mobile station 1is
configured to be capable of using the specific cell as a camped

cell, only when broadcast information indicating an allowance



Meanwhile, when many CSG cells are operated at a frequency band different from that of the macro
cell, there arises a problem of interference between the different CSG cells. [0012] In particular,
the home base station is supposed to be installed by an end user, and therefore a cell designing is
supposed not to be sufficiently made. Accordingly, the mutual interference between the CSG cells can
be a serious problem. DISCLOSURE OF THE INVENTION [0013] The present invention has been

made in light,of the. ahove-descriged prablem -An objsct of the inventjan;is to provide a mobile

communication system, a base station, and a mobile station with which a general mobile station other
than a specificombbile station can be allowed to communicating through a specific cell (a CSG cell) by
transmitting broadc%st in{lorm tion.t[0014i . A% irst asgect %f theg)rtisent in\1/:e.ntion is s#nmarized as
a mobile communication §ystehd, Whér&ht fie mobfie Lommanicafion systdhtis configiifed’fo manage a
specific mobile stationavhiebh isallowedto-communicate ihroyghaa speciis Icell and esgenesal mobile
station other than thﬁ;ﬁecific mobile station is configured to be capable of using the specific cell as a

camped celf Ohly wiEhtBrodtteit infofmationdrdic ating dhf QIGIFANCR" of L EMRBingIA thetspecific cell

is received.J9013)ance of a camping in the specific cell is received, and
when a cell fulfilling a predetermined radio condition is not
detected except for the specific cell.
[0016]

In the first aspect, the general mobile station using the
specific cell as a camped cell can be configured to be capable
of communicating through the specificcell, as long as broadcast
information indicating a prohibition of a communication through
the specific cell is not received.

[0017]

In the first aspect, a reception control method for a
mobile originating call request transmitted by the specific
mobile station to the specific cell can be configured to be
differentiated from a reception control method for a mobile
originating call request transmitted by the general mobile
station to the specific cell.

[0018]

In the first aspect, a transmission probability or a
restriction probability of a mobile originating call request
for the specific cell by the specific mobile station can be
configured tobe differentiated froma transmission probability
or a restriction probability of a mobile originating call
request for the specific cell by the general mobile station.
[0019]

In the first aspect, a charge of a communication performed



In the first aspect, the general mobile station can be configured to be capable of using the specific cell
as a camped cell, only when the broadcast information indicating an allowance of a camping in the
specific cell is received, and when a cell fulfilling a predetermined radio condition is not detected
except for the specific cell. [0016] In the first aspect, the general mobile station using the specific
cell as a camped cell can be configured to be capable of communicating through the specific cell,

aslongas brgadcast informafion indicating arohibitiqn of & communication thyough the specific cell is

not received.”[0017] In the first aspect, a reception control method for a mobile originating call
request trarsmittecnyi therspecifio matkile stafibartethe specific telicarebedonfigared fo be

differentiated from a reception con#rol meé[hﬁlig])ka mobile oi:glnag:rgg call request trggsmlt ed by the

general mobitd SANSH 16 HiE' sPatifid cafi: S IGRAE irdALpect, 5 fansShidsid Brobability or a

restriction prokability ©f airpobita originating call request for the specific cell by the specific mobile
station can be configured to be differentiated from a transmission probability or a restriction probability
of a mobile b?i@?n%ling call request for the specific cell by the general mobile station. [0019] In the first

aspect, a charge of g.communication petfarmed By spegific mohile.station through the-specific cell
can be configured to be differentiated from a charge of a communication performed by the general

mobile statioh throdigh thetspadific gefic[pbR0]mobile station through the specific

cell can be configured to be differentiated from a type of
communication service providable to the general mobile station
through the specific cell.

[0021]

In the first aspect, a data transmission rate in an uplink
communication performed by the specific mobile station through
the specific cell can be configured to be differentiated from
a data transmission rate in an uplink communication performed
by the general mobile station through the specific cell.
[0022]

In the first aspect, a service quality of a communication
performed by the specific mobile station through the specific
cell can be configured to be differentiated from a service
quality of a communication performed by the general mobile
station through the specific cell.

[0023]

A second aspect of the present invention is summarized as a
base station which is provided in a mobile communication system
configured to manage a specific mobile stationwhich is allowed
to communicating through a specific cell, the base station
including: a broadcast information transmitter section configured
to transmit broadcast information to a general mobile station

other than the specific mobile station, the Dbroadcast



In the first aspect, a type of communication service providable to the specific mobile station through
the specific cell can be configured to be differentiated from a type of communication service providable
to the general mobile station through the specific cell. [0021] In the first aspect, a data
transmission rate in an uplink communication performed by the specific mobile station through the
specific cell can be configured to be differentiated from a data transmission rate in an uplink

Comm“”icaﬁﬂ@é?%gﬁ%ﬁ_bliF}UﬁQQQ%r%r_n%iLecﬁté{iono@rng@ the,spegiligell (0023 1 o I the

first aspect, a service quality of a communication performed by the specific mobile station through the
specific cellsdantbevonfiguréd obe differantiated fiom @hservicequality afed communication performed
by the general mobile stati}g)n through the specific cell. [9023] A second asgfct of theé)resent

invention is summarized a8 base station WHICH is provided in & MabiE"Commitinicaliahn sy8tem

configured tormapage acsspecHiconohbile-statipa whielt isgallovwed to earnmemicating shrougb@ specific
cell, the base station including: a broadcast information transmitter section configured to transmit
broadcast iffoHaNGH {8 generaf mobilestatiorPstheFthan thé 3Pedife mbbileSstitioh, the"broadcast

information indigating yhether grpet the %B%@iém?ﬂ%@&aél‘?? i%gliwmga%@gg&%g&specific
cell. In the second aspect, the broadcast information transmitter section can be configured to
transmit broagcastiaforamationl incidating an alldwarcecef afcampingin therspécificcsath fa- the general

mobile statign (inl¥ when gr.oad ast incfiormation indicia ing an aliolwance of a cam i%in thg specific
. . .y h .
cell is receiver , and when a ce ﬁulfﬁﬁ]ng a per(gd(f:-ate?r%lned9 radio condition is not get%cte%jneexcept for the

specific cellr f0024]cond i thensecomd aspecte the-breadceastinformatien thansmitier section can be
configured to separately transmit broadcast information to each of the specific mobile station and the
general mobite’ t%](ion, the broadcast information indicating whether or not a communication through

the specific cell is prehibitedtaccrdingto aradio-eonditioR.  proadcast information
transmitter section can be configured to separately transmit
broadcast information to each of the specific mobile station
and the general mobile station, the broadcast information
indicating whether or not a communication through the specific
cell is prohibited according to a radio condition.
[0025]

In the second aspect, the Dbroadcast information
transmitter section can be configured to separately transmit
broadcast information to each of the specific mobile station
and the general mobile station, the broadcast information
indicating a transmission probability or a restriction
probability of a mobile originating call request for the
specific cell.

[0026]

In the second aspect, the Dbroadcast information
transmitter section can be configured to separately transmit
broadcast information to each of the specific mobile station
and the general mobile station, the broadcast information

indicating a type of communication service providable through



[0025] In the second aspect, the broadcast information transmitter section can be configured to
separately transmit broadcast information to each of the specific mobile station and the general mobile
station, the broadcast information indicating a transmission probability or a restriction probability of a
mobile originating call request for the specific cell. [0026] In the second aspect, the broadcast
information transmitter section can be configured to separately transmit broadcast information to each
of the specific mobile station and the general mobile station, the broadcast information indicating a
type of communication service providable through the specific cell. [0027] In the second aspect,
the base statidre cap #clfde-a sehéduler section configured to separately notify, to each of the specific
mobile statﬁ@g the general mobile station, a data transmission rate in an uplink communication to
be perform I‘OL]Jgh the specific cell. [0028] A third aspect of the present invention is
summarized as a mpbile statioa vdiieh issyseskin acmebile semptication systenheanfigured to
manage a specific mobile station which is allowed to communicating through a specific cell, the mobile
station inclutfim Héamhpea el Ueteffinatibh SectisnTonfigaietd BE tapdbletot GSiRG thé specific

cell as a campedegll, oply-whep the raehile; siatign is NOL managedhas, the; specific mebile station, and
when broadcast information indicating an allowance of a camping in the specific cell is received.
data transmission rate in an uplink communication to be
performed through the specific cell.
[0028]

A third aspect of the present invention is summarized as
a mobile station which is used in a mobile communication system
configured to manage a specific mobile station which is allowed
to communicating through a specific cell, the mobile station
including: a camped cell determination section configured to
be capable of using the specific cell as a camped cell, only
when the mobile station is not managed as the specific mobile
station, and when broadcast information indicating an allowance
of a camping in the specific cell is received.

[0029]

In the third aspect, the camped cell determination
section can be configured to be capable of using the specific
cell as acampedcell, only when themobile station is not managed
as the specific mobile station, when a cell fulfilling a
predetermined radio condition is not detected except for the
specific cell, and when the broadcast information indicating
an allowance of a camping in the specific cell is received.
[0030]

In the third aspect, the mobile station can include a
mobile originating call processor section configured to be
capable of transmitting a mobile originating call request to

the specific cell, when the specific cell is used as a camped



[0029] In the third aspect, the camped cell determination section can be configured to be capable
of using the specific cell as a camped cell, only when the mobile station is not managed as the specific
mobile station, when a cell fulfilling a predetermined radio condition is not detected except for the
specific cell, and when the broadcast information indicating an allowance of a camping in the specific
cell is received. [0030] In the third aspect, the mobile station can include a mobile originating call

processor sectign configured,ig B? 838%B'§t°§¥@8§'fﬁﬁt&'l%ﬁ mebile grigipating, calleauest fo the

specific cell, when the specific cell is used as a camped cell, unless the broadcast information
indicating aqarohibitionmofral cernimumicationubroughetherspecificcellas teceivet: BRIEFADESCRIPTION
OF THE DRAWINGS [0031] [Fig. 1] Fig. 1 is an overall configuration diagram of a mobile
communication system according to a first embodiment of the present invention. [Fig. 2] Fig. 2 is

a functionalBRegsr dpgsaR 18 ERORage eppaptasvaceeding to the first embodiment of the present
invention. Fig. 3] Fig. 3 is a functional block diagram of a home base station according to the first
embodiment &f present invention.

[Fig. 1] Fig. 1 is an overall configuration diagram of
a mobile communication system according to a first embodiment
of the present invention.

[Fig. 2] Fig. 2 is a functional block diagram of exchange
apparatus according to the first embodiment of the present
invention.

[Fig. 3] Fig. 3 is a functional block diagram of a home
base station according to the first embodiment of the present
invention.

[Fig. 4] Fig. 4 is a functional block diagram of a mobile
station according to the first embodiment of the present
invention.

[Fig. 5] Fig. 5 is a flowchart showing an operation of
determining a camped cell of the mobile station according to
the first embodiment of the present invention.

[Fig. 6] Fig. 6 is a sequential diagram showing mobile
originating call processing in the mobile communication system
according to the first embodiment of the present invention.

[Fig. 7] Fig. 7 is a sequential diagram showing the mobile
originating call processing in the mobile communication system
according to the first embodiment of the present invention.

[Fig. 8] Fig. 8 is a sequential diagram showing the mobile
originating call processing in the mobile communication system
according to the first embodiment of the present invention.

[Fig. 9] Fig. 9 is a sequential diagram showing incoming



[Fig. 4] Fig. 4 is a functional block diagram of a mobile station according to the first embodiment of the
present invention. [Fig. 5] Fig. 5 is a flowchart showing an operation of determining a camped cell

of the mobile station according to the first embodiment of the present invention.

[Fig. 6] Fig. 6is a

sequential diagram showing mobile originating call processing in the mobile communication system
according to the first embodiment of the present invention. [Fig. 7] Fig. 7 is a sequential diagram
showing the.qpbile, originating.call progessing.in the mehile communication system acgording to the
first embodiment of the present invention. [Fig. 8] Fig. 8 Is a sequential diagram showing the
mobile originatindg ealf progessimgadd themobileé commpnieation systeanadcording to the first

embodiment of the ;f)re_sent T\rﬁ

processing in the mobitd communication systém actsriing o the first

ntion. [Fi 9}{ Fig. 9 is a sequential diagram showin,
eon b fise S BbamH

inc% ing call
Fhe p?esent

invention.  incrg.ntP]d=g.110isca-seguential diagramrshiowirg thenhecaming eathpgessiag in the
mobile communication system according to the first embodiment of the present invention. BEST
MODE FO@@%@YW%%?W@N@%W@WlmW of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
[0032]

(Configuration of a Mobile Communication System according to

First Embodiment of the Invention)

Referring to Figs. 1 to 4, a configuration of a mobile

communication system according to a first embodiment of the

invention is described.
[0033]

As shown in Fig. 1, a mobile communication

S

ystem

according to this embodiment includes a gateway device S-GW
(Serving Gateway), an exchange apparatus MME (Mobility
Management Entity), a home base station Home—-eNB managing a CSG
cell (a specific cell), a macro base station managing a general
cell, and a mobile station UE.

[0034]

Here, the CSG cell is a cell in which a CSG is set and
the general cell is a cell in which a CSG is not set, the CSG
being a group having an access right.

[0035]

In addition, the mobile station UE serves as a “general
mobile station” when the mobile station UE does not belong to
a CSG and serves as a “specific mobile station” when the mobile
station UE belongs to a CSG (i.e., in a case where the mobile

station UE is managed as a mobile station which is allowed to



[0032] (Configuration of a Mobile Communication System according to First Embodiment of the
Invention) Referring to Figs. 1 to 4, a configuration of a mobile communication system according
to a first embodiment of the invention is described. [0033] As shown in Fig. 1, a mobile
communication system according to this embodiment includes a gateway device S-GW (Serving
Gateway), an exchange apparatus MME (Mobility Management Entity), a home base station

Home-eNB managing. gt%sghcregu(gﬁpgcgi&cegg @ macro base station managing a general cell, and a

mobile station UE. [0034] Here, the CSG cell is a cell in which a CSG is set and the general cell is
a cell in which@E€SEG is not set, the CSG being a group having an access right. [0035] In

addition, the mobile_station U s%rves ats aé %neral [pob%%ﬁtation" when theﬁnobile station UE does
Bivés B8 a“3padific obile'Statioh” Whan'the Fobife

not belong to a CSG and $8ivés staﬁoﬁ?flfBelongs to a
CSG (i.e., imaLaserwherethenmobile station Uksisanasaged asa srabilesstation wdietristgllowed to

communicate through a CSG cell).
a coffee shop, or a school, in addition to the home base station
Home-eNB which is installed in a so-called home.
[0037]

For example, supposed is a case where an access right is
given only to office employees or an access right is temporarily
given to employees and customers of a coffee shop.

[0038]

In this case, there is also a case where one CSG is set
across multiple cells or multiple base stations. A variety of
mobile stations from a small and low consumption powered mobile
station to a large and high consumption powered base station
are included.

[0039]

Accordingly, hereinafter in the description, these
scenarios are contained, and, for convenience, it is assumed
that a home base station Home-eNB and a macro base station eNB
which manage a cell set to be a CSG are collectively referred
to as a “home base station Home-eNB”.

[0040]

In the mobile communication system according to this
embodiment, the general mobile station is configured to be
capable of using the CSG cell as a camped cell, only when
broadcast information indicating an allowance of a camping in
the CSG cell is received.

[0041]

In particular, in the mobile communication system

10



[0036] It should be noted that the CSG can be set for a macro base station eNB which is installed
in an office environment, a coffee shop, or a school, in addition to the home base station Home-eNB
which is installed in a so-called home. [0037] For example, supposed is a case where an access
right is given only to office employees or an access right is temporarily given to employees and
customers of a coffee shop. [0038] In this case, there is also a case where one CSG is set across

multiple cells or mpyltiple base stations, 4 YafiEty. of mobile stations from & small apd law cghsumption

powered mobile station to a large and high consumption powered base station are included. [0039]
Accordinglybhereinafteruindte tdeseeptiepathesestenatioy are €ontdined,land,for coaverience, it is

assumed that ? home bf\se st%tion Home-eﬂB and a macro bf\se stﬁ%n egll?l[\ggfglirggnage a cell set
]

to be a CSGare toll8&tively FetsHedto 454 *horrie baSe' Stafion 156meleN Ifi the mobile

communicapien systermaseerding 1o thisrembadimeat, the: generat mwbie statiep ts £onfigused to be
capable of using the CSG cell as a camped cell, only when broadcast information indicating an
allowance df ZcafpingiRThEPESE dl 8 feckivedd when the broadcast information

indicating an allowance of a camping in the CSG is received.
[0042]

For example, in the mobile communication system according
to this embodiment, the general mobile station can be configured
to be capable of using the CSG cell as a camped cell, only when
a cell (a general cell) fulfilling a predetermined radio
condition cannot be detected at a frequency different from a
frequency which is utilized in the CSG cell, and when the
broadcast information indicating an allowance of a camping in
the CSG is received.

[0043]

In addition, in the mobile communication system according
to this embodiment, the general mobile station using the CSG
cell as the camped cell is configured to be capable of
communicating through the CSG cell, as long as Dbroadcast
information indicating an allowance of a communication through
the CSG cell is not received.

[0044]

In addition, in the mobile communication system according
to this embodiment, a reception control method for a mobile
originating call request which is transmitted by the specific
mobile station to the CSG cell can be configured to be
differentiated from a reception control method for a mobile
originating call request which is transmitted by the general

mobile station to the CSG cell.

11



[0041] In particular, in the mobile communication system according to this embodiment, the general
mobile station can be configured to be capable of using the CSG cell as a camped cell, only when a
cell (a general cell) fulfilling a predetermined radio condition cannot be detected except for the CSG
cell (the specific cell) , and when the broadcast information indicating an allowance of a camping in the
CSG is received. [0042] For example, in the mobile communication system according to this
embodimenlf,ot@g neral mobile station can be configured to be capable of using the CSG cell as a
camped cell, only when a cell (a general cell) fulfilling a predetermined radio condition cannot be
detected at a frequéncy differentfrom & frequeincy evhichnis niiizedi irthey ESGncelicand wihen the

broadcast inforrgl?tioneirrggic%in an allowance of a camIEJin%iﬂri)gl%ei SG is received. 1004.34rl In

addition, in tfe MobilEEommuRicationsystehiAddording RRICEmbodi&nt, the gensral Mbbile

station usingtbe £5SG cell asthe eamped eell is ganrfigtned tedelcapable af eomawmicatiag through
the CSG cell, as long as broadcast information indicating an allowance of a communication through

the CSG cel¥stivt reegfret! ppdehl Lo sinaddditon Sirt tie Mvbite convRlMEaficH §ySiBhtEccording to

this embomﬁ_@ﬁ‘“%@_@PPEQ@&HBE*QU@@V‘@Q$% aa{“opil%_ﬁéﬁgﬁ‘@éiﬂgﬁaﬁ @%&E&WB@ isotgansmi_tted
by the specific mobile station to the CSG cell can be configured to be differentiated from a reception
control methed fariembbilecaridindting. call eéqhibst Whichlis pansmitedinotive déneealureolile station

to the CSG cell [00451 o4 Jp acftion, [ihe mabile eammunigafion sysiam aecarding fo this
embodiment, a transmission probability or restriction probability of the mobile originating call request
transmitted bytheé specific mobile station to the CSG cell can be configured to be differentiated from a

transmission probabhility or restriction probability of the mobile ori%i_nating call re%uest trapnsmitted by

the general mobile St thee &Lﬁl.e[@@ ]:Le communication systemaccording

to this embodiment, a charge of the communication performed by
the specific mobile station through the CSG cell can be
configured to Dbe differentiated from a charge of the
communication performed by the general mobile station through
the CSG cell.

[0047]

In addition, in the mobile communication system according
to this embodiment, a type of communication service which can
be provided to the specific mobile station through the CSG cell
can be configured to be differentiated from a type of
communication service which can be provided to the general
mobile station through the CSG cell.

[0048]

In addition, in the mobile communication system according
to this embodiment, a data transmission rate in an uplink
communication performed by the specific mobile station through
the CSG cell can be configured to be differentiated from a data
transmission rate in an uplink communication performed by the
general mobile station through the CSG cell.

[0049]
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In addition, in the mobile communication system according to this embodiment, a charge of the
communication performed by the specific mobile station through the CSG cell can be configured to be
differentiated from a charge of the communication performed by the general mobile station through the
CSG cell. [0047] In addition, in the mobile communication system according to this embodiment,
a type of communication service which can be provided to the specific mobile station through the CSG

cell can be configured to.be differentiated from a type of .communication ggre/'lco%whigggggnpe provided
to the general mobile station through the CSG cell. [0048] In addition, in the mobile

communicationsystenyaccording e thisrérmbodiement, acdatactransmissiorerdate in amfuplirile

communicationIQel[lformed b1¥ the specific mobil%gtation tﬁg#{gh the ?SG cell can be configured to be

differentiated oM - Gata tranSitssion fate I an Gpink communication gerforhvad byths General

mobile stationdhroggh taa CS&x 6elbd0Q49] £ 1 gurwthermors, in thiermebile conwaumieationssystem
according to this embodiment, a service quality of the communication performed by the specific mobile
station throG§h tHe"€ St @& 6¥nYe EBRAIGOREUID e differemiié® FroRtaServicd GFalRy fthe

communicatign perforngd by thegengral mekile-station through the CSG cell. [0050] As shown in
Fig. 2, the exchange apparatus MME includes an access right manager section 31, an incoming call

processor seefigf 82, a mobile originating call processor section 33, and an accounting processor

section 34. [0051] As shown in Fig. 2, the exchange apparatus MME includes

an access right manager section 31, an incoming call processor
section 32, a mobile originating call processor section 33, and
an accounting processor section 34.

[0051]

The access right manager section 31 is configured to
manage specific mobile stations (mobile stations permitted a
communication through CSG cells) in CSG cells under control of
home base stations Home—-eNB connected to the exchange apparatus
MME: .

[0052]

In addition, the access right manager section 31 1is
configured to manage, with respect to each cell, on whether or
not to allow a camping of a general mobile station in the CSG
cell.

[0053]

Specifically, the access right manager section 31 may
manage, with respect to each cell, so as to allow a camping of
a general mobile station in the CSG cell, only when a general
cell fulfilling a predetermined radio condition cannot be
detected except for the CSG cell.

[0054]

Alternatively, the access right manager section 31 may
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The access right manager section 31 is configured to manage specific mobile stations (mobile stations
permitted a communication through CSG cells) in CSG cells under control of home base stations
Home-eNB connected to the exchange apparatus MME. [0052] In addition, the access right
manager section 31 is configured to manage, with respect to each cell, on whether or not to allow a
camping of a general mobile station in the CSG cell. [0053] Specifically, the access right manager

section 31 may manage, with tespect te sach gell, 59 as o allaw,a,camping of 2. general mpbile station

in the CSG cell, only when a general cell fulfilling a predetermined radio condition cannot be detected
except for thé € SG:oell. §0054] Alteenatively] thre dctess dglitIfianager sectirr3d hreysmariage, with
respect to ea}g:h chell, S0 as totallow aca in%dﬁ[ t?e 9§nﬂaj mobile stzgiotn in the CSG cell, regardless
of whether 8PROT R geReraCelf idififiig A predeterminet radib contition CanBe d&fectd eRcept for the
CSG cell. [Q055] 1 t 1 chhe-ingomingiealbprosessarcsastions? isrconfigareskto perform incoming call
processing for mobile stations UE which are performing a camping in the CSG cells under control of
the respecti{/g%?ﬁe base stations Home-eNB and general cells under control of radio base stations

eNB, the home basestations, Home-eNBiapd the radio haseistations eNB bgingicannegted to the
exchange apparatus MME.
perform incoming call processing for mobile stations UE which

are performing a camping in the CSG cells under control of the
respective home base stations Home—-eNB and general cells under
control of radio base stations eNB, the home base stations
Home—-eNB and the radio base stations eNB being connected to the
exchange apparatus MME.

[0056]

For example, the incoming call processor section 32 is
configured to transfer a paging signal to a home base station
Home—-eNB or a radio base station eNB which manages the camped
cell of one of the mobile stations UE, the paging signal being
received from the gateway device S-GW and addressed to the
mobile station UE.

[0057]

However, the incoming call processor section 32 may be
configured not to transfer a paging signal addressed to a
general mobile station to a home base station Home-eNB managing
the camped cell (the CSG cell) of the general mobile station,
when the general mobile station is set to be prohibited in the
CSG cell from performing a communication through the CSG cell,
and even when the paging signal addressed to the general mobile
station is received from the gateway device S-GW.

[0058]

In addition, the incoming call processor section 32 may
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[0056] For example, the incoming call processor section 32 is configured to transfer a paging
signal to a home base station Home-eNB or a radio base station eNB which manages the camped cell
of one of the mobile stations UE, the paging signal being received from the gateway device S-GW and
addressed to the mobile station UE. [0057] However, the incoming call processor section 32 may
be configured not to transfer a paging signal addressed to a general mobile station to a home base

station HomeseNE managing ths.camped gell. @he CS& cell) of the generalmobile staton, ywhen the

general mobile station’is set to be prohibited in the CSG cell from performing a communication through
the CSG cefipand Evenwhen ¢hetpaging signalladuedssed totthe igenérahmoldile statieg isiceceived

from the gateway device S-G\W. [0058] In addition, the incoming call processar section.32 may be
onfguret R S B Ao G et o T BERE Hiobhd G008 18 Bl e
station HomareNE managing the-camped<celt@he &SGcell) of the specifie mabile statien, when the

specific mobile station is prohibited in the CSG cell from performing a communication through the CSG
cell, and evER WheR He pagiRg Signalaydresedd ftivé spadific mbite Statfontis eeivetffom the

gateway deM}?@rSt%wp@&?% singQ?_ H}ﬂ?@ﬂ% QéiQH‘%tH‘QI‘E@"sE{Q@?%%Qf %_%‘HPI‘e?@ﬂ%E%ﬁigure_d to
perform mobile originating call processing in response to a mobile originating call request (Service

Request) trassmittedfrisrd ofiecof thé enalsifesstatiorssWEaghieh ®'performing a camping in the CSG
cell under C%BH l9 f the respective home base stations Home-eNB and the general cells under control
of the radio base stations eNB, the home base stations Home-eNB and the radio base stations eNB
being connected to the exchiahge apparatusMME. call processor section 33 1is

configured to perform mobile originating call processing in
response to amobile originating call request (Service Request)
transmitted from one of the mobile stations UE which 1is
performing a camping in the CSG cell under control of the
respective home base stations Home—-eNB and the general cells
under control of the radio base stations eNB, the home base
stations Home-eNB and the radio base stations eNB being
connected to the exchange apparatus MME.

[0060]

For example, the mobile originating call processor
section 33 may be configured not to accept the mobile
originating call request (Service Request) from the general
mobile station, when the general mobile station is prohibited
in the camped cell (the CSG cell) of the general mobile station
from performing a communication through the CSG cell, and even
when the mobile originating call request (Service Request) is
received from the general mobile station.

[0061]

In addition, the mobile originating call processor section

33 may be configured not to accept the mobile originating call

request (Service Request) from the specific mobile station,

15



[0060] For example, the mobile originating call processor section 33 may be configured not to
accept the mobile originating call request (Service Request) from the general mobile station, when the
general mobile station is prohibited in the camped cell (the CSG cell) of the general mobile station
from performing a communication through the CSG cell, and even when the mobile originating call
request (Service Request) is received from the general mobile station. [0061] In addition, the

mobile originating Al pLacesspr seqtion 33 may, be configured Agtie acgept thg opile orginating call

request (Service Request) from the specific mobile station, ‘when the specific mobile station is
prohibited irc¢hel catyped cell{the €ISG cell) otthe speeific Mabilewstatioa fremaperdorminga

communication %hrough the CSG cell, and .even hen%lbe obges‘%)ricgig tin C%II re%uesLh%Service
Request) is7at&ivel ot the LPeditic Mobird station égie n-addition, the mobil& originating call
processor segtionmddisicontigurgdria deteyminela servigesprality of the eemmugication toike
performed by the mobile station UE through the CSG cell, and to give a natification of the determined
service qualifySRTE&ForiSe® the kiR arigifatittPédifretiu@st Bervice Request) transmitted from
the mobile statign YE. [0063] For example, the mobile originating call processor section 33 is
configured to determine a QoS (QualityofService) class in the communication, including a
"compensated transmissiolidte GBR (Geaarambed Bit Rate)! na trhagimamltranshrssion pate”, an

"allowable delay tme"; and an ‘allowable dafa lgss fagtan, as the setvice gyality, for gxample.
communication to be performed by the mobile station UE through
the CSG cell, and to give a notification of the determined
service quality in response to the mobile originating call
request (Service Request) transmitted from the mobile station
UE.

[0063]

For example, the mobile originating call processor
section 33 is configured to determine a QoS (Quality of Service)
class in the communication, including a “compensated
transmission rate GBR (Guaranteed Bit Rate)”, a *“maximum
transmission rate”, an “allowable delay time”, and an
“allowable data loss factor”, as the service quality, for
example.

[0064]

Here, the mobile originating call processor section 33
may determine the service quality (QoS <class) 1in the
communication which is performed by the specific mobile station
through the CSG cell and the service quality (QoS class) in the
communication which is performed by the general mobile station
through the CSG cell so as to be different from each other.
[0065]

The accounting processor section 34 is configured to

generate accounting data for calculating charges of the
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[0064] Here, the mobile originating call processor section 33 may determine the service quality
(QoS class) in the communication which is performed by the specific mobile station through the CSG
cell and the service quality (QoS class) in the communication which is performed by the general
mobile station through the CSG cell so as to be different from each other. [0065] The accounting
processor section 34 is configured to generate accounting data for calculating charges of the

Communicay'8%%10&%%@%&%%t%fpggpet@%&%%&%%q%ﬁ%@'@é@%é%ap%%{sﬁwme base

stations Home-eNB and the general cells under control of the radio base stations eNB, the home base
stations HomenéeNB land: thé radio drase tstatioizeN Bobeingtomnectesl ticthe-exéhange apparatus
MME. [0066 . Faqr e&rpgllel,n tgera%%onutnging p@(:teia\sesorr sgfgolg 34 m?/ gein%rate I\{flccou}rgteing data so
as to identify that the gccountlng Jata 13 acc%un?ing ata for calcﬁlﬁﬁn@ A cﬂaFgg of thé
communicatiendperorned hytthe speaifigenelite station hrough the 6854z celt ek iscaceosnting data for
calculating the charge of the communication performed by the general mobile station. [0067] As
shown in FigS3 theHUME BasE station G0t ENB HirclGiesan aeteséfight manager section 21, a
broadcast infggpation transmitter section 22, a mobile originating call processor section 23, an
incoming call processor section 24, and a scheduler section 25. [0068] The access right manager
section 21 is configtired tepurfol®ra Namagementofithe speeifie snobilestatiorns(tigtmobile stations
which is alued o communigating fhreuglh s GSG seflshinche C5;cells under sgntal g the home
base stations Home-eNB.

data 1s accounting data for calculating the charge of the

communication performed by the specific mobile station through

the CSG cell or is accounting data for calculating the charge

of the communication performed by the general mobile station.

[0067]

As shown inFig. 3, the home base station Home—-eNB includes
an access right manager section 21, a broadcast information
transmitter section 22, a mobile originating call processor
section 23, an incoming call processor section 24, and a
scheduler section 25.

[0068]

The access right manager section 21 is configured to
perform a management of the specificmobile stations (the mobile
stations which is allowed to communicating through the CSG
cells) in the CSG cells under control of the home base stations
Home—-eNB.

[0069]

In addition, the access right manager section 21 is
configured to manage, with respect to each cell, on whether or
not to allow a camping of the general mobile station in the CSG
cell.

[0070]

Specifically, the access right manager section 21 may
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[0069] In addition, the access right manager section 21 is configured to manage, with respect to
each cell, on whether or not to allow a camping of the general mobile station in the CSG cell. [0070]
Specifically, the access right manager section 21 may manage, with respect to each cell, so as to
allow a camping of the general mobile station in the CSG cell, only when a general cell fulfilling a
predetermined radio condition cannot be detected except for the CSG cell. [0071] Specifically, the

access righﬁuﬁl@&?@?r&%‘?‘iﬂo% ay manage,with 1espect to.eqeh cell, 50 as o allow a samping of

the general mobife station in the TSG cell, only when a general cell fulfilling a predetermined radio
condition canmotdedetetted inid freguency differemtfrogGthesfréquendy wiiieh is. Witized &l the CSG

cell. [0072] lternatively, the access right manager section 21 may. manage, with respect to each
coll 50,05 (6 3w SECAAETEY 10 G eV A TON CaieF e 8 Loh ey SAER of Hhether o
not a generakeefulilinga predetermined radio cendition can be detected except for the CSG cell.

[0073]
[0071]

Specifically, the access right manager section 21 may
manage, with respect to each cell, so as to allow a camping of
the general mobile station in the CSG cell, only when a general
cell fulfilling a predetermined radio condition cannot be
detected in a frequency different from the frequency which is
utilized in the CSG cell.

[0072]

Alternatively, the access right manager section 21 may
manage, with respect to each cell, so as to allow a camping of
the general mobile station in the CSG cell, regardless of
whether or not a general cell fulfilling a predetermined radio
condition can be detected except for the CSG cell.

[0073]

It should be noted that the home base station Home-eNB
may be configured not to include the access right manager
section 21 in consideration of security and the like, because
the home base station Home-eNB could be installed within a reach
of the user.

[0074]

The broadcast information transmitter section 22 1is
configured to transmit various pieces of broadcast information
to the mobile stations UE (the specific mobile station and the
general mobile station) which are performing the camping in the
CSG cell under control of the home base station Home-eNB.
[0075]

Specifically, the broadcast information transmitter
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It should be noted that the home base station Home-eNB may be configured not to include the access
right manager section 21 in consideration of security and the like, because the home base station
Home-eNB could be installed within a reach of the user. [0074] The broadcast information
transmitter section 22 is configured to transmit various pieces of broadcast information to the mobile
stations UE (the specific mobile station and the general mobile station) which are performing the

camping in the €3G, cel inder control of the: home base statqn, Home-eNB, [09¢5] Specifically, the

broadcast information transmitter section 22 may be configured to transmit the broadcast information
by mappingithédroadcast infernmetiop to@ BCH (BroasdastsChanmedroreer Soh(ScheduliagfUnit), for
example. [Og)gG For exgmljgl)le, the broadcast in orlrln%ioptransmittgr section 22 maybe configured
to transmit Broadeastinformation (“CSGFIag™ for inditating Wiether'sr ot the c&ff 'R T5G cell (i.e.,
whether or nota £5G is set for the cell) by mapping the broadcast information to a BCH. [0077]

In addition, the broadcast information transmitter section 22 may be configured to transmit information
relating to the CSGCell ("X EFtRERINg Ared)-IBF e TEN- 1D By Rapping thetirformation fo a SU-1.

[0078] section 22 may be configured to transmit broadcast information
(“CSG Flag”) for indicating whether or not the cell is a CSG
cell (i.e., whether or not a CSG is set for the cell) by mapping
the broadcast information to a BCH.

[0077]

In addition, the broadcast information transmitter
section 22 may be configured to transmit information relating
to the CSG cell (“TA (Tracking Area)-ID” and “Cell-ID") by
mapping the information to a SU-1.

[0078]

In addition, the broadcast information transmitter
section 22 may be configured to transmit broadcast information
(e.g., a 1-bit flag) to the general mobile station, by mapping
the broadcast information to the SU-1 (SIB-1), the broadcast
information indicating whether or not a camping in the CSG cell
is allowed when a cell fulfilling a predetermined radio
condition cannot be detected except for the CSG cell.

[0079]

In addition, the broadcast information transmitter
section 22 may be configured to transmit broadcast information
of any one of the following to the general mobile station, with,
for example, a 2-bit flag, by mapping the broadcast information
to the SU-1 (SIB-1). The broadcast information notifies that
“a camping in the CSG cell is allowed only when a cell fulfilling
a predetermined radio condition cannot be detected except for

the CSG cell”, “a camping in the CSG cell is allowed regardless
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In addition, the broadcast information transmitter section 22 maybe configured to transmit broadcast
information (e.g., a 1-bit flag) to the general mobile station, by mapping the broadcast information to
the SU-1 (SIB-1), the broadcast information indicating whether or not a camping in the CSG cell is
allowed when a cell fulfilling a predetermined radio condition cannot be detected except for the CSG
cell. [0079] In addition, the broadcast information transmitter section 22 maybe configured to

transmit broagcas information gf anyone.of the fllgwing 49 the general mobile station, with, for

example, a 2-bit flag, by mapping the broadcast informationto the SU-1 (SIB-1). The broadcast
information swtifies that "a eampingliatthe CSG erltépalloived anly wiheh aedllfuffillingla “a
predetermined radio conditti?tn c%nlaot bel(ietected etxceﬂ for tgg CSG cell”, "a camping in the CSG cell
is allowed régaRitdss ofwhidther 5-nta celf fulfilfily & preéd&Emined radio condition can be detected
except for the &SG cell,” and "a camping in the CSG cell is not allowed". [0080] In addition, the

broadcast information transmitter section 22 may be configured to separately transmit broadcast
information (e.g., a 1t fidg)-fol€ach of fife sPEEIfiE AicHile StAtiBR™AMEAB gerctarmobité Station, by

mapping the breadsast infermationtg the 513:1 (SIB-1),a¢cqrding,t a1adig;congdition;(e,g, a

congestion degree), the broadcast information indicating whether or not a communication through the
CSG cell under contrblioftheehame baselstatidn HomeeRBAS roHibited @081 ¢ momidddition, the

broadcast information_tra. ﬁﬂttergecti n2 ma be c nfi%ur d to separately transmit,broadcast
information ?(? aergéﬁ%fa tﬁggpgcﬁiec mo %Lené?zgtfongasn%at éoge’n%r%Prﬁggfeng%%{Foen%gf ?nda%%%g the
broadcast infoflnatian iethe 513xE (SIB-1) ( herbropdeasbinddrmatian éndiedting @otranismission

probability (e.g., a % value[‘g or a restriction probability of the mobile ori%inating call re%ue,st for the CSG
cell. [0082] '€ Here, the ARSI probablifty or redtfiStior? prstsability of e MoBi& bRGinating call

request means adyebabijlit, thak fransmission: of thengeneratedmahileariginating cad reguest is
permitted or restricted. [0083]
under control of the home base station Home—-eNB is prohibited.
[0081]

In addition, the Dbroadcast information transmitter
section 22 may be configured to separately transmit broadcast
information to each of the specific mobile station and the
general mobile station, by mapping the broadcast information
to the SU-1 (SIB-1), the broadcast information indicating a
transmission probability (e.g., a % value) or a restriction
probability of the mobile originating call request for the CSG
cell.

[0082]

Here, +the transmission probability or restriction
probability of the mobile originating call request means a
probability that transmission of the generated mobile
originating call request is permitted or restricted.

[0083]

It should be noted that the broadcast information

transmitter section 22 may be configured to transmit broadcast

information only to the general mobile station, the broadcast
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It should be noted that the broadcast information transmitter section 22 may be configured to transmit
broadcast information only to the general mobile station, the broadcast information indicating the
transmission probability (e.g., a % value) or the restriction probability of the mobile originating call
request for the CSG cell. [0084] Furthermore, the broadcast information transmitter section 22
may be configured to separately transmit broadcast information to each of the specific mobile station

and the gengral pabile station, by mapping the broadeastinformation (0, the §13:1 (SIB-1).,the

broadcast information indicating a type of communication service which can be providéd through the
CSG cell. [088Ble) oEdriexampler the broadoast afoimation frahsmitiérisection 22 madyibe configured

to transmit "Vé)' e service",t" OI]?f sgilveicecg@eé é n voice", and "burst-type service" to the specific
mobile statioh; and tottaismi only"voicé service" o the general mobile station, as the type of

communication senvice which can be provided through the CSG cell. [0086] In addition, the
broadcast information transmitter section 22 may give a notification of the type of communication

service which can Be“probRiedthfougH-tife CREPE&IFBY tising'd BitTR&D PattefT M EEHRG "1" to the
bt correspaneing g e,Communicalion senicanish cah bequovidech-I0RET) o o e mebie

originating call processor section 23 is configured to perform mobile originating call processing in
response tola hrgbiletorigindtingcadireqdest (€ onmertivhiRequasilirarshaitted froanthethebile station

UE which is performing 8.5amping.ip fhe CSG Gell ynaey control ot the horwe; 1 ¢ o rmat ion
to the SU-1 (SIB-1), the broadcast information indicating a type
of communication service which can be provided through the CSG
cell.

[0085]

For example, the broadcast information transmitter
section 22 may be configured to transmit “voice service”, “GBR
service other than voice”, and “burst-type service” to the
specific mobile station, and to transmit only “voice service”
to the general mobile station, as the type of communication
service which can be provided through the CSG cell.

[0086]

In addition, the broadcast information transmitter
section 22 may give a notification of the type of communication
service which can be provided through the CSG cell by using a
bit map pattern (e.g., setting “1” to the bit corresponding to
the communication service which can be provided).

[0087]

The mobile originating call processor section 23 is
configured to perform mobile originating call processing in
response to a mobile originating call request (Connection
Request) transmitted from the mobile station UE which is

performing a camping in the CSG cell under control of the home
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base station Home-eNB or the general cell under control of each radio base station eNB. [0088]
For example, the mobile originating call processor section 23 may be configured not to accept the
mobile originating call request (Service Request) from the general mobile station, when the general
mobile station is set to be prohibited in the camped cell (the CSG cell) of the general mobile station
from performing a communication through the CSG cell, and even when the mobile originating call

request (C%Q&f&“ggﬁ%%e%&?er—e&ﬁﬁf%dff%tE]DSQ&Pgia'c@i’?i'ﬁr%%@o%-o@t@?%h of 9 afdition, the

mobile originating call processor section 23 may be configured not to accept the mobile originating call
request (Serwide ®Reopest) from therspéific mobile station, when the specific mobile station is set to be
prohibited irlléfée ¢ mped cell (the CSG cell) of the specific mobile station from performing a
communicati ?h ugh the CSG cell, and even when the mobile originating call request (Connection
Request) is received dromethengpesific mobilenstptior. [QQ90] 1 nathhesinceming galbpiesessor section
24 is configured to perform incoming call processing for the mobile station UE which is performing a
camping in BfESE ceff Uindet orftfol of tRE heeHasé statidrPHOMEERB. [60§1] ML F6? example,

the incoming,call RIQeassor sgetion-24.is cenfigured 1o. rapsfer, afaging signahwhich.js regeived from
the exchange apparatus MME and is addressed to the mobile station
mobile station, when the general mobile station is set to be
prohibited in the camped cell (the CSG cell) of the general
mobile station from performing a communication through the CSG
cell, and even when the mobile originating call request
(Connection Request) is received from the general mobile
station.
[0089]

In addition, the mobile originating call processor
section 23 may be configured not to accept the mobile
originating call request (Service Request) from the specific
mobile station, when the specific mobile station is set to be
prohibited in the camped cell (the CSG cell) of the specific
mobile station from performing a communication through the CSG
cell, and even when the mobile originating call request
(Connection Request) is received from the specific mobile
station.

[0090]

The incoming call processor section 24 is configured to
perform incoming call processing for themobile station UE which
is performing a camping in the CSG cell under control of the
home base station Home-eNB.

[0091]

For example, the incoming call processor section 24 is

configured to transfer a paging signal which is received from

the exchange apparatus MME and is addressed to the mobile station
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UE, to the camped cell (the CSG cell) of the mobile station UE. [0092] However, the incoming call
processor section 24 may be configured not to transfer the paging signal addressed to the general
mobile station, when the general mobile station is set to be prohibited in the camped cell (the CSG
cell) of the general mobile station from performing a communication through the CSG cell, and even
when the paging signal addressed to the general mobile station is received from the exchange

apparatus MME. [00331 . \n.addition, the ineaming ¢all pracessor seetion 24 may hegenfigured not

to transfer the ‘paging signal addressed to the specific mobile station, when the specific mobile station
is set to be pegHibited in the camped cell (the CSG cell) of the specific mobile station from performing a

communication through the CSG_cell, and even Wheﬂthe ré%jr%g%nal addressg to the sgecific
4

mobile station is receVed from theexchalys Bpparattis™ 15 e seheddiér 8sction 25 is

configured tedranssoit acschedulipgsigngl frdicatiag pedatadransmissiondate by agsigning éhe data
transmission rate in an uplink communication to the mobile station UE which is performing a
communica%ﬁ%lﬁe‘@B%]c%llst}%ﬁ‘j%%%Bnt%mﬁptﬁ@ﬁoﬁ?élﬁééé%Wﬁo%EN‘Bﬁ[669§?t For

example, tr_‘@os% k'l%§B§T&%2§qrﬂ@é%ﬁ%@@@ﬁ%%@@@%‘%@@ﬁf}@é@ %%@&éﬁ%%%@edﬁc _
mobile station and the general mobile station, the data transmission rate in the uplink communication

to be perforngitheoagh the C G R$0096] s shawrrPintig 14 atheqnoblle statiort UE ficfudes a
camped cell errgirpgtion section 1%?1% broadcast informiltigg C{ggeiver sg%ti%% éLZ gn@?Qiie

originating cal prbcesso?gg(r:ltign ?[% anin g%}r?gchﬁ%rrlgcessor secs:tslgr?m, and a tcommunication
controller sectioh1E5.40697%on is received from the exchange apparatus MME.
[0093]

In addition, the incoming call processor section 24 may
be configured not to transfer the paging signal addressed to
the specific mobile station, when the specific mobile station
is set to be prohibited in the camped cell (the CSG cell) of
the specific mobile station from performing a communication
through the CSG cell, and even when the paging signal addressed
to the specific mobile station is received from the exchange
apparatus MME.

[0094]

The scheduler section 25 is configured to transmit a
scheduling signal indicating a data transmission rate by
assigning the data transmission rate in an uplink communication
to the mobile station UE which is performing a communication
in the CSG cell under control of the home base station Home-eNB.
[0095]

For example, the scheduler section 25 may be configured
to separately notify, to each of the specific mobile station
and the general mobile station, the data transmission rate in
the uplink communication to be performed through the CSG cell.
[0096]

As shown inFig. 4, themobile station UE includes a camped
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The camped cell determination section 11 is configured to determine a cell (a camped cell) which has
to perform a camping in the mobile station according to various pieces of broadcast information
received by the broadcast information receiver section 12. [0098] Specifically, the camped cell
determination section 11 may be configured to use the CSG cell as a camped cell, only when the cell
is not managed as a specific mobile station and broadcast information indicating an allowance of a

camping In [hey & aGiaells feaeiied OPPL, 11 INA0IOR. (e campaageel deterouaatag section 11

may be configured to use the CSG cell as a camped cell, only when the cell is not managed as a
specific mobitesstation] a,generab céh falfillmgres predetemihgol- racks somditionttannot be detected
except for the CSG cell, and when the broadcast informati% indicatjng_an allowance of a camping in
the CSG is réceived: ?0166]? P Broadtast fformtation réceﬁ%?lse%tio%ofﬁﬂ & configliral to receive
various piecesneflyoadeastdaformatiar transmitted from the base stations (the radio base station eNB
and the home base station Home-eNB) which manage the cells (the general cell and the CSG cell) in
the peripherﬁpgﬁtﬁé mobile station UE. [0101]

The camped cell determination section 11 is configured
todetermine acell (acampedcell) whichhas toperforma camping
in the mobile station according to various pieces of broadcast
information received by the broadcast information receiver
section 12.

[0098]

Specifically, the camped cell determination section 11
may be configured to use the CSG cell as a camped cell, only
when the cell is not managed as a specific mobile station and
broadcast information indicating an allowance of a camping in
the CSG cell is received.

[0099]

In addition, the camped cell determination section 11 may
be configured to use the CSG cell as a camped cell, only when
the cell is not managed as a specific mobile station, a general
cell fulfilling a predetermined radio condition cannot be
detected except for the CSG cell, and when the broadcast
information indicating an allowance of a camping in the CSG is
received.

[0100]

The Dbroadcast information receiver section 12 1is
configured to receive various pieces of broadcast information
transmitted from the base stations (the radio base station eNB
and the home base station Home—-eNB) which manage the cells (the

general cell and the CSG cell) in the periphery of the mobile
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The mobile originating call processor section 13 is configured to transmit the mobile originating call
requests (Connection Request and Service Request) to the exchange apparatus MME and the base
stations (the radio base station eNB and the home base station Home-eNB) which manage the
camped cell of the mobile station UE. [0102] Specifically, the mobile originating call processor
section 13 is configured to be capable of transmitting the mobile originating call request to the CSG
cell, as long.as the broadcast information indicating a prohibition of a communication through the CSG
cell is not received when the CSG cell is used as a camped cell. [0103] In other words, the mobile
originating ddlllprocessor section 13 is configured to be incapable of transmitting the mobile originating
call request to the C%G cell 'n,Te followin% case. The T?bile station is not m%nag{s:d as a,sspecific
mobile station, and tHE brdadcast intbrmation indicating a protibinoh of a 2ommuication through the

CSG cell by-thergenerakimebile station i$ receivetbevar-wben dhe &SG gelt isiused-gs acamped cell.
[0104] In addition, the mobile originating call processor section 13 is configured to be incapable of
transmitting the Hehile-Ofginstmg Sl réqiibstdttie €S deartthe fdtvwingcass Shid fobile station

is manageda%%a§Q@9i£i%m9bglﬁoﬁ@ﬁgnb§§g t@@aﬁf 9@@%@%@1@@%@&% M@Q%%@MH@N@OH of a
communication through the CSG cell by the specific mobile station is received even when the CSG cell

is set as a @?ﬁp@hq;@prﬁ@]}@g]se station Home-eNB) which manage the camped cell
of the mobile station UE.

[0102]

Specifically, the mobile originating call processor
section 13 is configured to be capable of transmitting the
mobile originating call request to the CSG cell, as long as the
broadcast information indicating a prohibition of a
communication through the CSG cell is not received when the CSG
cell is used as a camped cell.

[0103]

In other words, the mobile originating call processor
section 13 is configured to be incapable of transmitting the
mobile originating call request to the CSG cell in the following
case. The mobile station is not managed as a specific mobile
station, and the broadcast information indicating a prohibition
of a communication through the CSG cell by the general mobile
station is received even when the CSG cell is used as a camped
cell.

[0104]

In addition, the mobile originating call processor
section 13 is configured to be incapable of transmitting the
mobile originating call request to the CSG cell in the following
case. Themobile station ismanaged as a specificmobile station,

and the broadcast information indicating a prohibition of a
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The incoming call processor section 14 is configured to perform incoming call processing in response
to the paging signal received from the exchange apparatus MME and the base stations (the radio base
station eNB and the home base station Home-eNB) which manage the camped cell of the mobile
station UE. [0106] The communication controller section 15 is configured to transmit uplink user
data according to the data transmission rate notified by a scheduling signal transmitted from the base

statons (the 3 pass sialen.alyR apd i bome base iatigy Home-eNE) which manage the

camped cell of the mobile station UE. {0107] (Operation of Mobile Communication System according
to First Emisodiment of ther ventien) eveRefermgttod-igSG5de 110, the operatoraoftthreomdbile
communication system according to the first embodiment of the invention is described. [0108]
Firstly, refeﬁ%g 0 Fig. 5, a description is given of an operation how the mobile station UE according to
this embodipens sietermines a camped cell when the mobile station UE is not managed as a specific
mobile station (i.e., in a case of a general mobile station). [0109] As shown in Fig. 5, at step S101, the
mobile station UE The incoming call processor section 14 is configured to
perform incoming call processing in response to the paging
signal received from the exchange apparatus MME and the base
stations (the radio base station eNB and the home base station
Home—-eNB) which manage the camped cell of the mobile station
UE.
[0106]

The communication controller section 15 is configured to
transmit uplink user data according to the data transmission
rate notified by a scheduling signal transmitted from the base
stations (the radio base station eNB and the home base station
Home-eNB) which manage the camped cell of the mobile station
UE.

[0107]
(Operation of Mobile Communication System according to First
Embodiment of the Invention)

Referring to Figs. 5 to 10, the operation of the mobile
communication system according to the first embodiment of the
invention is described.

[0108]

Firstly, referring to Fig. 5, a description is given of
an operation how the mobile station UE according to this
embodiment determines a camped cell when the mobile station UE
is not managed as a specific mobile station (i.e., in a case
of a general mobile station).

[0109]

As shown in Fig. 5, at step S101, the mobile station UE
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determines whether or not there is a general cell fulfilling a predetermined radio condition (a

predetermined condition). [0110] Here, the mobile station UE can determine whether or not each
of the cells is a "general cell" or a "CSG cell", on the basis of broadcast information ("CSG Flag")
received from the cell. [0111] In addition, the mobile station UE can determine whether or not the

mobile station UE is managed as a specific mobile station, on the basis of broadcast information

('1A-ID" and,"GellI") receiyed from the gell. 03121, . . Furthermore, the pmobile station LE

determines that a predetermined radio condition is fulfilled in the cell, when "ASAP (Reference Signal
Received Pawerfart'RSRQ <R eference SigoudltReceived Quadit) e mthescellds mauali tonor.larger than
a predetern}jegoﬁ mreshold. [0113] When it is determined that there is a general cell fulfilling the
predetermined radio condition, the mobile station UE starts a camping in the general cell at step S102.

[0114] On the pthes hand: wher itds geterminedthabthereds nat ageneasakheetl fuffilting the
predetermined radio condition, the mobile station UE determines whether or not a CSG cell fulfilling
the predetefiffffediadid@oRfition (predeteffffedcoridition) &t'stép S193.cel1l”, on the

basis of broadcast information (“CSG Flag”) received from the
cell.
[0111]

In addition, the mobile station UE can determine whether
or not the mobile station UE is managed as a specific mobile
station, on the basis of broadcast information (“TA-ID” and
“Cell-ID") received from the cell.

[0112]

Furthermore, the mobile station UE determines that a
predetermined radio condition is fulfilled in the cell, when
“RSRP (Reference Signal Received Power)” or “RSRQ (Reference
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Signal Received Quality)” in the cell is equal to or larger than
a predetermined threshold.
[0113]

When 1t 1is determined that there is a general cell
fulfilling the predetermined radio condition, the mobile
station UE starts a camping in the general cell at step S102.
[0114]

On the other hand, when it is determined that there is
not a general cell fulfilling the predetermined radio condition,
the mobile station UE determines whether or not a CSG cell
fulfilling the predetermined radio condition (predetermined
condition) at step S103.

[0115]
When it is determined that there is a CSG cell fulfilling

the predetermined radio condition (a predetermined condition),
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[0115] When it is determined that there is a CSG cell fulfilling the predetermined radio condition
(a predetermined condition) , the mobile station UE detects that the mobile station UE is out of service
at step S105. [0116] On the other hand, when it is determined that there is a CSG cell fulfilling the
predetermined radio condition (predetermined condition), the mobile station UE determines whether or
not to allow a camping of the general mobile station in the CSG cell at step S104. [0117]

Specifically, he mabile statign UE determipes whether arnotaliow a camping of the,general mobile

station in the CSG cell, on the basis of the broadcast information (e.g., a 1-bit flag indicating whether
or not to allow sseamping iathe G3G &l When a cell fulfilling a predetermined radio condition cannot
be detected e { for the CSG cell) received from the home base station Home-eNB which manages
the CSG cell >é()ll When it is determined that a camping of the general mobile station in the
CSG cell is not allowadttt@ mobie station, Ukrdsteats that thhednebilestation A4E isewteofiservice at
SKﬂ)SlOS.a CSG cell fulfilling the predetermined radio condition

(predetermined condition), the mobile station UE determines

whether or not to allow a camping of the general mobile station

in the CSG cell at step S104.

[0117]

Specifically, the mobile station UE determines whether
or not allow a camping of the general mobile station in the CSG
cell, on the basis of the broadcast information (e.g., a l1-bit
flag indicating whether or not to allow a camping in the CSG
cell when a cell fulfilling a predetermined radio condition
cannot be detected except for the CSG cell) received from the
home base station Home-eNB which manages the CSG cell.

[0118]

When it is determined that a camping of the general mobile
station in the CSG cell is not allowed, the mobile station UE
detects that the mobile station UE is out of service at step
S105.

[0119]

On the other hand, when it is determined that a camping
of the general mobile station in the CSG cell is allowed, the
mobile station UE starts the camping in the CSG cell at step
S106.

[0120]
Secondly, referring to Fig. 6, a description is given of

an operation of mobile originating call processing which is

performed in a case where the mobile station UE according to

28



[0119] On the other hand, when it is determined that a camping of the general mobile station in
the CSG cell is allowed, the mobile station UE starts the camping in the CSG cell at step 5106. [0120]
Secondly, referring to Fig. 6, a description is given of an operation of mobile originating call processing
which is performed in a case where the mobile station UE according to this embodiment is not
managed as a specific mobile station (i.e., a general mobile station) and where the CSG cell under

control of the flome pase statan Hame-eNR I3 ysed asa camped cell. [0121); 1 o dishauld be noted

that in an example of Fig. 6, a congestion occurs in the CSG, and thus the general mobile station is
prohibited froim perfoamirg acommahication thtough)therCS@& dhe homedsasestationtdeme-eNB has
not transmitted the roaﬁjc st irgormagon indicating to that etfectBtQ the mobile station UE. [0122]

At step S1001° tHe mobiie tatioly UE iNstiticted by the LS8 tohake 2 Hobilebriginafing call transmits
RACH (Ranglom Access Channel) to the home base station Home-eNB which manages a camped cell

of the mobile station UE.
[0121]

It should be noted that in an example of Fig. 6, a
congestion occurs in the CSG, and thus the general mobile
station is prohibited from performing a communication through
the CSG. The home base station Home-eNB has not transmitted
the broadcast information indicating to that effect, to the
mobile station UE.

[0122]

At step S1001, the mobile station UE instructed by the
user to make a mobile originating call transmits RACH (Random
Access Channel) to the home base station Home—-eNB which manages
a camped cell of the mobile station UE.

[0123]

At step S1002, the home base station Home—-eNB returns “RA
Response” to the mobile station UE, in response to the received
RACH.

[0124]

At step S1003, the mobile station UE transmits
“Connection Request (mobile originating call request)” to the
home base station Home-eNB by RRC (Radio Resource Control).
[0125]

The home base station Home-eNB performs “CAC (Call
Admission Control) processing” in response to the received
“Connection Request (mobile originating call request)” at step
S1004, and transmits “Reject” to the mobile station UE by the
RRC at step S1005, “Reject” indicating that acceptance of the

above-described “Connection Request (mobile originating call
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[0123] At step 51002, the home base station Home-eNB returns "RA Response" to the mobile
station UE, in response to the received RACH. [0124] At step 51003, the mobile station UE
transmits "Connection Request (mobile originating call request)" to the home base station Home-eNB
by RRC (Radio Resource Control). [0125] The home base station Home-eNB performs "CAC (Call
Admission Control) processing” in response to the received "Connection Request (mobile originating
call request)’, gltuség;g §,10J£_)§, ggq Irapsmits "Reject” to the mobile station UE by the RRC at step

S1005, "Rejeect' indicating that acceptance of the above-described "Connection Request (mobile

originating ddlll 2équest)" is rejected. [0126] Thirdly, referring to Fig. 7, a description is given of an
operation c_)f mobile_ﬁ{i inating c]:fall_f%rrocggsin OvkaﬂEh js ;?erfo_rgpeed in_ a %a}LsenWhSere y\]]eerrp%bgle stat_ion
UE according to this émbodirhent isniot managed a3 a spedific mobild station (Ye? a'général mobile
station) andawheke-thetGS6e cetl under centiel ofithe home base statiopdiomeLNB issusedas a
camped cell. [0127]

performed in a case where the mobile station UE according to

this embodiment is not managed as a specific mobile station

(i.e., a general mobile station) and where the CSG cell under

control of the home base station Home-eNB is used as a camped

cell.

[0127]

It should be noted that in an example of Fig. 7, a
congestion occurs in the CSG, and thus the general mobile
station is prohibited fromperforming the communication through
the CSG cell. The exchange apparatus MME has not transmitted
broadcast information indicating to that effect, to the mobile
station UE through the home base station Home-eNB.

[0128]

At step S2001, the mobile station UE instructed by the
user to make a mobile originating call transmits RACH to the
home base station Home-eNB which manages a camped cell of the
mobile station UE.

[0129]

At step S2002, the home base station Home-eNB returns “RA
Response” to the mobile station UE, in response to the received
RACH.

[0130]

At step S2003, the mobile station UE transmits
“Connection Request (mobile originating call request)” to the
home base station Home-eNB by the RRC.

[0131]

At step S2004, the home base station Home-eNB sets a radio
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It should be noted that in an example of Fig. 7, a congestion occurs in the CSG, and thus the general
mobile station is prohibited from performing the communication through the CSG cell. The exchange
apparatus MME has not transmitted broadcast information indicating to that effect, to the mobile
station UE through the home base station Home-eNB. [0128] At step S2001, the mobile station
UE instructed by the user to make a mobile originating call transmits RACH to the home base station

Home-eNB which manages g camped coll of the mabile siation, Y&.[91a9] 5 AL 816p 32002, the

home base station Home-eNB returns "RA Response” to the mobile station UE, in reSponse to the
received RACHL [31 30 ce i vAicstEp SR0O3; thennitbilesstatiomblEitransmits {CennectioreRequest

(mobile originating call request)” to the home base station Home-eNB by the RRC. [0131] At step
52004, the NEE Bae Sallon HORTEONE sclsa g oF Toroe? inddading folerke
effect, to the mobile station UE.

[0132]

At step S2005, the mobile station UE transmits “Service
Request (mobile originating call request)” to the exchange
apparatus MME through the home base station Home-eNB by NAS
(Non—Access Stratum).

[0133]

The exchange apparatus MME performs “CAC processing” in
response to the received “Service Request (mobile originating
call request)” at step S2006, and transmits “Reject” to the
mobile station UE by the NAS at step S2007, the *“Reject”
indicating that acceptance of the above-described *“Service
Request (mobile originating call request)” is rejected.
[0134]

Fourthly, referring to Fig. 8, a description is given of
an operation of mobile originating call processing which is
performed in a case where the mobile station UE according to
this embodiment is not managed as a specific mobile station
(i.e., a general mobile station) and where the CSG cell under
control of the home base station Home-eNB is used as a camped
cell.

[0135]

It should be noted that in an example of Fig. 8, a
congestion occurs in the CSG, and thus the general mobile
station is prohibited fromperforming the communication through
the CSG cell. The home base station Home-eNB has not
transmitted broadcast information indicating to that effect,

to the mobile station UE.
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bearer between the mobile station UE and itself, in response to the received "Connection Request
(mobile originating call request)”, and transmits "Connection Setup" indicating to that effect, to the
mobile station UE. [0132] At step S2005, the mobile station UE transmits "Service Request
(mobile originating call request)” to the exchange apparatus MME through the home base station
Home-eNB by NAS (Non-Access Stratum). [0133] The exchange apparatus MME performs "CAC
processing"” |5 TegRonse to the received "Service Request (mobile originating call request)” at step
S2006, and transmlts "Reject" to the mobile station UE by the NAS at step S2007, the "Reject”
indicating that acceptardecefthenabove- (msdrﬂwcbt&ewiced%equéss traobiié obiginating calbrequest)”
is rejected. [0134 Fourthl referrln 8 a d CL |on is §£ of an o eratlon .of mobile
originating €4l processing v(\?ﬁ%ﬁ s per?or d in 5%35% sre the Tiobile StAHSR UE acestding to this
embodiment js not managed as a specific mobile station (i.e., a general mobile station) and where the
CSG cell under control of the home base station Home-eNB is used as a camped cell. [0135] It
should be nbtddPthat in an example of Fig. 8, a congestion occurs in the CSG, and thus the general

mobile station is pr@!’db'éec%go%@@éomﬁﬁ%t@%ﬁl}’é"%'&@ﬁﬁ@k@%@ C3Gcell The home base
station Home-eNB has not transmitted broadcast information indicating to that effect, to the mobile
station UE. [(136]ved Packet System) bearer between the mobile station UE

and itself, in response to the received “Service Request (mobile
originating call request)”, and transmits “S1 Context Setup”
indicating to that effect, to the home base station Home-eNB.
[0138]

The home base station Home-eNB performs “CAC processing”
in response to the received “S1 Context Request (mobile
originating call request)” at step S3007, and transmits
“Reject” to the mobile station UE at step S3008, the “Reject”
indicating that acceptance of the above-described *“Service
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Request (mobile originating call request)” is rejected.
[0139]

Fifthly, referring to Fig. 9, a description is given of
an operation of incoming call processing which is performed for
the mobile station UE in a case where the mobile station UE
according to this embodiment is not managed as a specific mobile
station (i.e., a general mobile station) and where the CSG cell
under control of the home base station Home-eNB is used as a
camped cell.

[0140]

It should be noted that in an example of Fig. 9, a
congestion occurs in the CSG, and thus the general mobile
station is prohibited fromperforming the communication through

the CSG cell and the exchange apparatus MME knows the

prohibition.
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As shown in Fig. 8, the operations of step S3001 to S3005 are same as operations of steps S2001 to
S2005 shown in Fig. 7. [0137] At step S3006, the exchange apparatus MME sets an EPS
(Evolved Packet System) bearer between the mobile station UE and itself, in response to the received
"Service Request (mobile originating call request)”, and transmits "51 Context Setup"” indicating to that
effect, to the home base station Home-eNB. [0138] The home base station Home-eNB performs
"CAC proceﬁgi_pgl' jn response to the received "51 Context Request (mobile originating call request)” at
step S3007, and transmits "Reject" to the mobile station UE at step S3008, the "Reject" indicating that
acceptance of the abovekdescribed " Service Regquestievahilederiginatiriy-Call requesty is sgjected.

[0139] Fifthly, referring to Fig. 9, a description is given of an operation of incoming. call processing
whichis pertGIE 15 (e MobTe A i TE58aYHerd T FOIME shation G Bekarbing to tie

embodimen s Ratumanaged as aspecificinwbjle station:(t.en angeneral mebile statienyaad where the
CSG cell under control of the home base station Home-eNB is used as a camped cell. [0140] It

should be nbtett i i dn 'exahiiste of 55 9, 2 CorighstieA VeduFLinthe ESe hadihas trd'general
mobile stati@@ispgpmlﬂigecggggﬁ%q@(gngg%tggggmyWt@ptfy@ggh dhe £5G cell and the exchange

apparatus MME knows the prohibition. [0141]
[0142]

At step S4003, the exchange apparatus MME discards the
paging signal addressed to the mobile station UE without
transferring the paging signal to the home base station Home—-eNB,
because the general mobile station of the mobile station UE is
prohibited in the camped cell (the CSG cell) from performing
the communication through the CSG cell.

[0143]

Sixthly, referring to Fig. 10, a description is given of
an operation of incoming call processing which is performed for
the mobile station UE in a case where the mobile station UE
according to this embodiment is not managed as a specific mobile
station (i.e., a general mobile station) and where the CSG cell
under control of the home base station Home-eNB is used as a
camped cell.

[0144]

It should be noted that in an example of Fig. 10, a
congestion occurs in the CSG, and thus the general mobile
station is prohibited from performing a communication through
the CSG cell and the home base station Home-eNB knows the
prohibition.

[0145]

As shown in Fig. 10, the gateway device S-GW receives an

incoming call signal (SIP message) addressed to the mobile

station UE at step S5001, and transmits a paging signal
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As shown in Fig. 9, the gateway device S-GW receives an incoming call signal (SIP message)
addressed to the mobile station UE at step S4001, and transmits a paging signal indicating to the
effect and addressed to the mobile station UE to the exchange apparatus MME at step S4002. [0142]
At step S4003, the exchange apparatus MME discards the paging signal addressed to the mobile
station UE without transferring the paging signal to the home base station Home-eNB, because the

general mobile; station,of the mehile station UE i3 profybited injthe camped gell,(the CG 88”) from
performing the communication through the CSG cell. [0143] Sixthly, referring to Fig. 1

description 'isiglva@ of an opecatioryef inpoming-call pidcessing wenchs isogerformed for the moblle
station UE i s{ e where the mobile station UE according to this embodiment is not managed as a
specific mo ﬁ)e station (i.e., a general mobile station) and where the CSG cell under control of the

home base station H@%&@H&@O&Eﬂd asa eamped gellaf®dddht us lshoulchbe peted that in an
example of Fig. 10, a congestion occurs in the CSG, and thus the general mobile station is prohibited
from perforﬂ%&‘éoﬁﬂﬁ&ﬁéaﬁgﬁiﬂﬁéﬁ@ﬁ e S BN ZhEthe 1o Bals stidRoRfEYENB knows
the prohibitign [0145] « 5 - /AR ShewaNR Fig. 10, the gateway device S-GW receives an incoming call

signal (SIP message) addressed to the mobile station UE at step S5001, and transmits a paging signal
[0147]

At step S5004, the home base station Home-eNB discards
the paging signal addressed to the mobile station UE without
transferring the paging signal to the mobile station UE, because
the general mobile station is prohibited in the camped cell (the
CSG cell) of the mobile station UE from performing a
communication through the CSG cell.

[0148]
(Advantageous Effects of Mobile Communication System according
to First Embodiment of the present Invention)

The mobile communication system according this
embodiment can allow a communication through a CSG cell by
transmitting broadcast information to a general mobile station
UE other then a specific mobile station, when a cell fulfilling
a predetermined communication quality cannot be detected except
for the CSG cell under control of a home base station Home-eNB.
Accordingly, an area in which the general mobile station UE can
perform a communication can be expanded.

[0149]

In addition, the mobile communication system according
to this embodiment differentiates between the specific mobile
station and the general mobile station with respect to the
communication in the CSG cell. Accordingly, an owner of the

home base station Home-eNB (normally a user of the specific
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indicating to that effect and addressed to the mobile station UE, to the exchange apparatus MME at
step S5002. [0146] At step S5003, the exchange apparatus MME transfers the paging signal
addressed to the mobile station UE to the home base station Home-eNB. [0147] At step S5004,
the home base station Home-eNB discards the paging signal addressed to the mobile station UE
without transferring the paging signal to the mobile station UE, because the general mobile station is

prohibited i (e ¢amped gell (the 3G cqll) gt ihg, mabile statign WE frem, petigrming, 4, gammunication

through the CSG cell. [0148] (Advantageous Effects of Mobile Communication System according to

First Embodimer of ¢he present Irverition) on  UFhe amolpitecrcammunicationisyistemiaccardimg this

embodiment canf%low a cowunicatiog tckilrough a CSG cell by transmitting broadcast information to a
ati

general mo ife Statioh UE 0 3

erthen & specific mobile station, when a cell fulfilling a predetermined
communication gpiality cannot be detected except for the CSG cell under control of a home base
station Home-eNB. Accordingly, an area in which the general mobile station UE can perform a
communication can'te @Qﬁ’&ngdéﬁ? [0 MOLR AdaRIRY e fobR8 cokithERicafiGRsY<teth according

to this emb%@”&@ﬁ@@ﬁﬁ%&%ﬁ‘éﬁ?%%@@i@%d %H]:?Pé'ﬁ station apd the generalmabile stayion
with respect to the communication in the CSG cell. Accordingly, an owner of the home base station

Home-eNB ¥norallyc Gseredflthe specific
[0151]

It should be noted that the operations of the mobile
station UE, the home base stations Home-eNB, and the exchange
apparatus MME may be implemented by hardware, a software module
executed by a processor, or a combination thereof.

[0152]

The software module may be provided in a storage medium
in any form, such as a RAM (Random Access Memory), a flash memory,
a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM),
an EEPROM (Electronically Erasable and Programmable ROM), a
register, a hard disk, a removable disk, or a CD-ROM.

[0153]

The above-described storage medium is connected to the
processor so that the processor can read and write information
from and in the storage medium. Also, the above-described
storage medium may be integrated with the processor. Moreover,
the above-described storage medium and the processor may be
provided in an ASIC. The ASIC may be provided in the mobile
station UE and the radio base stations eNB. In addition, the
storage medium and the processor may be provided in each of the
mobile station UE and the radio base stations eNB as a discrete
component.

[0154]
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mobile station as well) is favorably treated and an area in which the general mobile station UE can
perform a communication can be effectively expanded. [0150] In addition, the mobile
communication system according to this embodiment can avoid a problem of interference caused by
the CSG cell. [0151] It should be noted that the operations of the mobile station UE, the home
base stations Home-eNB, and the exchange apparatus MME may be implemented by hardware, a

software module exgcuted. by & processor, Ort%gom%tko{‘o@erSO&e[Q%?%]bed 1he;8qiware module

may be provided in a storage medium in any form, such as a RAM ( Random Acce s s Memory) , a
flash memopy , a RO (Read OnlyvMedwry); a]neEPI%@Nb(Emsamle Programsmalble RAM);, an

EEPROM (E ectromca%lg Erasable and Proqb able al glster,ha hard dISk a removable disk,
or a CD-ROM[D1B3] 1 °F Th&8bSVa deser S

X fLoraB &diitint & Cormscted ¥ el grdckRsor so that

the procesao@ga;mr@@e@weMtit%i@&ﬂwaﬁmfr@m@wdﬁib@@ta@g@lmedlqm@mﬁ@ethelon
above-described storage medium may be integrated with the processor. Moreover, the
above-descFibBd Rforafe hratfitinSsho the Hroce¥RbP HELY ¥ provitet’if Gnfasie. Thehesie may be

provided in the mobilg stationUE.and, the radic; bage statigns eNBt in.additian,the staragemedium

and the processor maybe provided in each of the mobile station UE and the radio base stations eNB
as a discreteronfpohened by the scope of claims. Accordingly, what is

described in the present description aims to illustrate the
invention and does not have any intend to limit the invention.
[0155]

It should be noted that the entire contents of Japanese
Patent Application No. 2007-281021 (filed October 29, 2007) are

incorporated herein by reference.

INDUSTRIAL APPLICABILITY
[0156]

As described above, the present invention can provide a
mobile communication system, a base station, and a mobile
station with which a general mobile station other than a
specific mobile station can be permitted a communication
through a specific cell (a CSG cell) by transmitting broadcast

information.
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[0154] As described above, the invention is described in detail by using the above-described
embodiments. However, it is obvious for a person skilled in the art that the invention is not limited to
the embodiments described herein. The invention can be implemented in an improved or modified
form without departing from the gist and the scope of the invention which are defined by the scope of
claims. Accordingly, what is described in the present description aims to illustrate the invention and
does not have any intend to limit the invention. [0455] . It should be noted that the entire contents
of Japanese Patent Application No . 2007-281021 (filed October 29, 2007) are incorporated herein by
reference. INDUSTRIAL APPLICABILITY [0156] As described above, the present invention can
provide a m P'Ie commugici\tion s%stem., a base station, and a mobile station with which a general
mobile station Ltheﬁh%% A spe it ihonhe Statioh cafhe Pertiiteta Eommunication through a
specific cell (a CSGeeelnytrarsmsting hrieadcashinfoumation.s Glaintsi [JilA sapbite genuaunication

system, wherein
a specific mobile station which is allowed to communicate
through a specific cell; and
a general mobile station other than the specific mobile
station is configured to be capable of using the specific cell

as a camped cell, when broadcast information indicating an

allowance of a camping in the specific cell is received.

[2] The mobile communication system according to claim 1,
wherein
the general mobile station using the specific cell as a
camped cell is configured to be capable of communicating through
the specific cell, as long as broadcast information indicating
a prohibition of a communication through the specific cell is

not received.

[3] The mobile communication system according to claim 1,
wherein

a reception control method for a mobile originating call
request transmitted by the specific mobile station to the
specific cell 1is configured to be differentiated from a
reception control method for a mobile originating call request

transmitted by the general mobile station to the specific cell.
[4] The mobile communication system according to claim 1,

wherein

a transmission probability or a restriction probability
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the mobile communication system is configured to manage a specific mobile station which is allowed
to communicate through a specific cell; and a general mobile station other than the specific mobile
station is configured to be capable of using the specific cell as a camped cell, when broadcast
information indicating an allowance of a camping in the specific cell is received. [2] The mobile
communication system according to claim 1, wherein the general mobile station using the specific

cell as a camped 8%'%2@1%9'2!&9&‘%%%%%%&839@ elepmunicating, thrauan. ihe specifig cgll, as long

as broadcast information indicating a prohibition of a communication through the specific cell is not
received. [ 3 jiEhe prabileicomoiuinieatior system acconding ta ekitrplbwhbréine rena reception control
method for a mobile (t)ri inatin% call re uesgtt an mtitted by the Sé)ecific mobile stalt)iog 1(1 thte specific
cell is configdrdd (8 be aifdFentiated froht & Fedeption Contfol mathod for 8 mbBife Griginating call
request tranrsmiitegbby the generahmobilg statian ie-the-spedifie-celhd4fHhe-mpbidecommprpication

system according to claim 1, wherein a transmission probability or a restriction probability
the general mobile station.

[5] The mobile communication system according to claim 1,
wherein

a charge of a communication performed by the specific
mobile station through the specific cell is configured to be
differentiated from a charge of a communication performed by

the general mobile station through the specific cell.

[6] The mobile communication system according to claim 1,
wherein

a type of communication service providable to the
specificmobile station through the specific cell is configured
to be differentiated from a type of communication service

providable to the general mobile station through the specific

cell.
[7] The mobile communication system according to claim 1,
wherein

a data transmission rate in an uplink communication
performed by the specific mobile station through the specific
cell is configured tobedifferentiated froma data transmission
rate in an uplink communication performed by the general mobile

station through the specific cell.

[8] The mobile communication system according to claim 1,
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of a mobile originating call request for the specific cell by the specific mobile station is configured to be
differentiated from a transmission probability or a restriction probability of a mobile originating call
request for the specific cell by the general mobile station. [5] The mobile communication system
according to claim 1, wherein a charge of a communication performed by the specific mobile
station through the specific cell is configured to be differentiated from a charge of a communication
performed by the general mobile station through the specific cell. [6] The mobile communication
system according to claim 1, wherein a type of communication service providable to the specific
mobile station throughsthespeeifigweell is gonfigured tanbe mifferentiated ¢rone antype lof comeunication
service providablego the general {notbile st%ion thE?l%%h the sge%ific celhl[7.] The mabile
communicatiBh S5t Aeeording 10 clair T wharain ' S8 data transmission rate in ARadplink
communicatieneedarted by the, specifie snobile statiorethyaHgh the spegitic gellisicanfigured to be
differentiated from a data transmission rate in an&utﬁlink communication performed by the general

mobile statiBRTHIOtHRIhESpekficIEIC TR ThBIRbIR ESRMmMTcdtiondYsterhtecordifd td Elaim 1,

wherein o717 .

[9] A base station which is provided in a mobile communication
system configured to manage a specific mobile station which is
allowed to communicating through a specific cell, the base
station comprising:

a broadcast information transmitter section configured
to transmit broadcast information to a general mobile station
other than the specific mobile station, the Dbroadcast
information indicating whether or not the general mobile

station is allowed a camping in the specific cell.

[10] The base station according to claim 9, wherein

the broadcast information transmitter section 1is
configured to separately transmit broadcast information to each
of the specific mobile station and the general mobile station,
the Dbroadcast information indicating whether or not a
communication through the specific cell is prohibited according

to a radio condition.

[11] The base station according to claim 9, wherein

the Dbroadcast information transmitter section 1is
configured to separately transmit broadcast information to each
of the specific mobile station and the general mobile station,

the broadcast information indicating a transmission
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a service quality of a communication performed by the specific mobile station through the specific cell
is configured to be differentiated from a service quality of a communication performed by the general
mobile station through the specific cell. [ 9 JAbase station which is provided in a mobile communication
system configured to manage a specific mobile station which is allowed to communicating through a
specific cell, the base station comprising: a broadcast information transmitter section configured to

transmit bradceastipfarmatiop,to a.general. mopilg sfatiop,other than e specific mopile;station, the

broadcast information indicating whether or not the general mobile station Is allowed a camping in the
specific cello 10} ithetbase stafion accordiiy tbootaimm®, whereif ic c¢lid broadcast information
transmitter section is configured to separately transmit broadcast information to each of the specific
mobile station and the general mobile station, the broadcast information indicating whether or not a
communication through the spesifis cellis prohibitedthaccosdivydea radioveenditien. [11] The base
station according to claim 9, wherein the broadcast information transmitter section is configured to
separately transmit br&adddsp it6cTation o AR tRE speEifie PRoileSstaticitahd e gérferal mobile

station, the progdcast information.indicatipg a fransmission. Rrebabilityrer & Lestriction prabability of a
mobile originating call request for the specific cell.

of the specific mobile station and the general mobile station,

the broadcast information indicating a type of communication

service providable through the specific cell.

[13] The base station according to claim 9, comprising a
scheduler section configured to separately notify, to each

of the specific mobile station and the general mobile station,
a data transmission rate in an uplink communication to be

performed through the specific cell.

[14] A mobile station which is used in a mobile communication
system configured to manage a specific mobile station which is
allowed to communicating through a specific cell, the mobile
station comprising:

a camped cell determination section configured to be
capable of using the specific cell as a camped cell, when the
mobile station is not managed as the specific mobile station,
and when broadcast information indicating an allowance of a

camping in the specific cell is received.

[15] The mobile station according to claim 14, comprising a
mobile originating call processor section configured to be
capable of transmitting a mobile originating call request to

the specific cell, when the specific cell is used as a camped
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[12] The base station according to claim 9, wherein the broadcast information transmitter section
is configured to separately transmit broadcast information to each of the specific mobile station and the
general mobile station, the broadcast information indicating a type of communication service
providable through the specific cell. [13] The base station according to claim 9, comprising a
scheduler section configured to separately notify, to each of the specific mobile station and the general

mobile station, 3 data {ransmissignate In.an plok arVayniGatiendo be-perormed frqugh the

specific cell. [14] A mobile station which is used in a mobile communication system configured to
manage a speciHicanobilenstation evhichhiscallpwethteo coremuhicating tirougheespecificicell, the mobile
station comprising: a camped cell determination section configured to be capable of using the
specific cell as a camped cell, when the mobile station is not managed as the specific mobile station,
and when broadcast information indicating an allowance of a camping in the specific cell is received.
[15] The mobile station according to claim 14, comprising a mobile originating call processor section
configured to be capable of transmitting a mobile originating call request to the specific cell, when the
specific cell is used as a camped cell, unless the broadcast information indicating a prohibition of a
communication through the specific cell is received. Abstract
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In a mobile communication system according to the present invention, the mobile communication
system is configured to manage a specific mobile station which is allowed to communicate through a
CSG cell under the control of a home base station (Home-eNB); and a general mobile station (UE)
other than the specific mobile station is configured to be capable of using the CSG cell as a camped
cell, only when broadcast information indicating an allowance of a camping in the specific cell is

received. Abstract

In a mobile communication system according to the present
invention, the mobile communication system is configured to
manage a specificmobile station which is allowed to communicate
through a CSG cell under the control of a home base station
(Home—-eNB); and a general mobile station (UE) other than the
specific mobile station is configured to be capable of using
the CSG cell as a camped cell, only when broadcast information
indicating an allowance of a camping in the specific cell is

received.
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