DESCRIPTION CELL SELECTION METHOD AND MOBILE STATION TECHNICAL FIELD [0001]
The present invention relates to a cell selection method in which a mobile station selects a camped
cell among specific cells selectable as a camped cell only by a specific mobile station and general
cells selectable as a camped cell by any mobile station. The present invention also relates to the
mobile station. BACKGROUND ART [0002] There is a discussion in the 3GPP (3rd Generation
Partnership Project) RAN-WG on ahome bagestatigydggmploying the "LTE (Long Term Evolution)"
as a radio access scheme. [0003] Specifically, in the current 3GPP specifications, a mobile
communication system iSE0RigurBE 6 heahadfeTal Spedifid nvsiilelstatidri (@ emdbile station permitted to
select a specific cell as a camped cell) belonging to a CSG (Closed Subscriber Group) under control of
the home base station HNB. [0004]

TECHNICAL FIELD

[0001]

The present invention relates to a cell selection method
in which a mobile station selects a camped cell among specific
cells selectable as a camped cell only by a specific mobile
station and general cells selectable as a camped cell by any
mobile station. The present invention also relates to the

mobile station.

BACKGROUND ART
[0002]

There 1s a discussion in the 3GPP (3rd Generation
Partnership Project) RAN-WG on a home base station HNB employing
the “LTE (Long Term Evolution)” as a radio access scheme.
[0003]

Specifically, in the current 3GPP specifications, a
mobile communication system is configured to manage a specific
mobile station (a mobile station permitted to select a specific
cell as a camped cell) belonging to a CSG (Closed Subscriber
Group) under control of the home base station HNB.

[0004]

In other words, in the current 3GPP specifications, only
a specific mobile station belonging to a CSG can perform
communication via a CSG cell (specific cell) under control of
the home base station HNB.

[0005]

However, the current 3GPP specifications do not define



In other words, in the current 3GPP specifications, only a specific mobile station belonging to a CSG
can perform communication via a CSG cell (specific cell) under control of the home base station HNB.
[0005] However, the current 3GPP specifications do not define a method in which the mobile station
selects a camped cell in an environment where CSG cells and macro cells coexist. [0006]
Accordingly, the following situation may occur. Specifically, even when a mobile station using a macro

cell as a camped ¢ell e'itf‘?r%ﬁﬁc%(e@h"%h%@b% 5G el {%%a@é'l%g‘@smé’b@&ﬁ%%t&o%@  specific

mobile station Is selectable as a camped cell, the mobile station cannot detect that, and thus cannot
change the xampedicelntothe @Sféroell.c[iﬂle)oa]slls Thedresentdanvention laseert made in
conaderatugkaf t&e above problem, and has an objective to provide a cell selection method and a
mobile stati PQ allow a camped cell to be properly selected in an environment where CSG cells and

macro cells coexistaAREOHYRE OFTHAE INVENTIONA{O00Q@8lt uation may occur.

Specifically, even when a mobile station using a macro cell as
a camped cell enters an area where a CSG cell regarding the mobile
station as a specific mobile station is selectable as a camped
cell, the mobile station cannot detect that, and thus cannot
change the camped cell to the CSG cell.

[0007]

The present invention has been made in consideration of
the above problem, and has an objective to provide a cell
selection method and a mobile station that allow a camped cell
to be properly selected in an environment where CSG cells and

macro cells coexist.

DISCLOSURE OF THE INVENTION
[0008]

A first aspect of the present invention is summarized as
a cell selection method in which a mobile station selects a
camped cell among a specific cell selectable as a camped cell
only by a specific mobile station and a general cell selectable
as a camped cell by any mobile station, the cell selection method
including steps of: (A) determining, at the mobile station,
whether or not a predetermined condition is satisfied, when
using a first general cell as the camped cell; and (B) changing,
at the mobile station, the camped cell from the first general
cell to a first specific cell, when determined that the
predetermined condition is satisfied.

[0009]



A first aspect of the present invention is summarized as a cell selection method in which a mobile
station selects a camped cell among a specific cell selectable as a camped cell only by a specific
mobile station and a general cell selectable as a camped cell by any mobile station, the cell selection
method including steps of: (A) determining, at the mobile station, whether or not a predetermined
condition is satisfied, when using a first general cell as the camped cell; and (B) changing, at the

mobile station, the Wg %q&fg%nht%ggi(g%t g%e@{ &e:l,ltt%ﬁ‘ f&g ,sp@ﬁgiqn%%li Yv@esncggt%mined that

the predetermined condition’is satisfied. [0009] In the first aspect, in the step (A), the mobile
station can deternitewhettrerdreioh the predetarnihed porditior isrsatesfiedpwhien Usingithe first
general cell astthefc.an&pedhcell, and Wheﬂ d%termined that the ogile s%‘_{aﬁion is located 'ﬂthe general
cell which af feast paftialy 0vatass e fivst SpédificEeithat ré§ards the Mobitd S&tion as the specific
mobile statiend[0HE} det brthedfirat aspect: adirsbisequenaysiseschby the diestispecific eelecan be
different from a second frequency used by the first general cell; and when determined that the first

specific celdFEBEst rétid quaiity Shofd celRAiing e it stlilequetey, diPwHeitdetérmiifed that the
radio qua”t)éﬁb@fffi{%t é%qclifiﬁﬁgﬂ S@Qéfé%@rsélﬁ%di@o%&aﬁéy 4hg imobjle station can.determine tha‘g
the predetermined condition is satisfied, in the step (A), and can change the camped cell from the first
general celltokhe firstispeeific cell, in the step (B). [0011] In the first aspect, a first frequency
used by the[fggﬁﬁqecific cell can be different from a second frequency used by the first general cell;
and when determined that a difference between radio quality in the first specific cell and best radio
guality among cells Lisingy ¢he first frequency ,is avithin a-predsetersningdwoftsétpgnd Idetérnmised that the
radio quality in the first specific cell satisfies first radio quality, the mobhile station can determine that

the predeteririeticondition i€ &&tiéffed. ih thé Stp (A arft E&iT 2RenbeTHE CAMHEtPESN fdm the first

general cellitpdhe fiest speeifie egll, indhe step(8)«[8812]qet e Hmthesfirst aspectuhen determined
that radio quality in the first specific cell satisfies first radio quality, the mobile station can determine

that the pre8BfFinet cohditiciPi®satisied lifl fiestép (DMand canldifange Metddmped Tell from the
first generak‘l‘:%hLQetHSJi,rSta%q/iﬁ?e%elljéQgﬁnitﬁgéag'h@gl’g]ie radio quality in the

first specific cell satisfies first radio quality, the mobile
station can determine that the predetermined condition is
satisfied, in the step (A), and can change the camped cell from
the first general cell to the first specific cell, in the step
(B) .

[0011]

In the first aspect, a first frequency used by the first
specific cell can be different from a second frequency used by
the first general cell; and when determined that a difference
between radio quality in the first specific cell and best radio
quality among cells using the first frequency is within a
predetermined offset, and determined that the radio quality in
the first specific cell satisfies first radio quality, the
mobile station can determine that the predetermined condition
is satisfied, in the step (A), and can change the camped cell
from the first general cell to the first specific cell, in the

step (B).



In the first aspect, the cell select ion method can further include a step of (C) setting, at the mobile
station, a second specific cell as the camped cell, when not detected a general cell that satisfies
second radio quality, and when detected the second specific cell that does not regard the mobile
station as the specific mobile station and satisfies third radio quality. [0014] In the first aspect, the
cell select ion method can further include a step of: changing, at the mobile station, the camped cell
from the se?%ra)q%ecific cell to a second general cell, when using the second specific cell as the
camped cell, and when detected a second general cell that satisfies the second radio quality. [0015]

A second aspect of the tgreséntrinveptigre istsumhrarizéetas a imehile- stationasdinfigared tocselect a

camped cell amq{: specific cell selectable as a can%ped cgll on%/ byg,s ecific mobile station and a
ctab

general cell'Sbl5&able a8 & ShTibad £8I By any Mobile station. the mobiie sfation iidluding® a cell

selector uniheenfiguredde deternineiwbether 08 not apradetermined condition issatisied when using
a first general cell as a camped cell, and to change the camped cell from the first general cell to a first
specific celPWwhéR tetdrififled thatthe pre8BtetfinedRBndRONGE S3HSHEF0026PSY GRthe second

aspect, th_e F?l&rﬁ‘?ﬂ:@f‘é% upig @?@e@?e?%rlﬁ%f? todetgrmine whetherarmot the PI?dQWETH@_ed
condition is satisfied, when using the first general cell as the camped cell, and when determined that
the mobile staion iPlbeated in the general cell which at least partially overlaps the first specific cell

that regards[%@?bile station as the specific mobile station. [0017]

In the first aspect, the cell selectionmethod can further
include a step of (C) setting, at the mobile station, a second
specific cell as the camped cell, when not detected a general
cell that satisfies second radio quality, and when detected the
second specific cell that does not regard the mobile station
as the specific mobile station and satisfies third radio
quality.

[0014]

In the first aspect, the cell selectionmethod can further
include a step of: changing, at the mobile station, the camped
cell from the second specific cell to a second general cell,
when using the second specific cell as the camped cell, and when
detected a second general cell that satisfies the second radio
quality.

[0015]

A second aspect of the present invention is summarized
as a mobile station configured to select a camped cell among
a specific cell selectable as a camped cell only by a specific
mobile station and a general cell selectable as a camped cell
by any mobile station, the mobile station including: a cell
selector unit configured to determine whether or not a

predetermined condition is satisfied when using a first general



In the second aspect, a first frequency used by the first specific cell can be different from a second
frequency used by the first general cell; and when determined that the first specific cell has best radio
guality among cells using the first frequency, and that the radio quality in the first specific cell satisfies
first radio quality, the cell selector unit can be configured to determine that the predetermined condition
is satisfied, and to change the camped cell from the first general cell to the first specific cell. [0018]

In the second agpect, 2 fH&FnESEiU%’%‘?M‘,JS%‘%Qyttgecfi{%%%f_ee%fﬁcec%'g%%%Beccgff%ref‘é frpm gsecond

frequency used by the first general cell; and when determined that a difference between radio quality
in the first specific celhamch best rddivoqudity amepg célfsi osirmgl therfiest flequencyris avithiata
predetermined offset, and determciped that the radjo qualit¥ in.the first specific cell satisfies first radio
quality, the c8ff sBlector UnTttan Be comfigurédto %i@tesr%tines%lrﬁ?ﬁe predetermined condition is
satisfied, anthtm ehange the camped cell from the first general cell to the first specific cell. [0019]

In the second aspect, when determined that radio quality in the first specific cell satisfies first radio

quality, the cell seletfor thft c8R B cbnfighedto defsimfite-thaf fhS5reaEtelined CondiiBn is
satisfied, andto-changethe caraped celt fram fhe first gengral cell to-the first speeific cell [9020]

In the second aspect, when not detected a general cell that satisfies second radio quality, and when
detected a secohitspatificcelbthas Boes novhegardthaindbire dtaticlh agthespécifie Mobife station

and satisfie ﬁc%' rdcr%a%'% 59”83% Eh%ﬁ%‘{” RISyt ¢an be copfigured,to et d{'lee S%%%”tdl%%ec'f'c cell
as the camped ce ni 1] In the second aspect, when using the second specific cell as the
camped celi,and vhesdetected gseeond gerierabicélt that satistiesphe séednid radiorquality, the cell
selector unit can be configured tq change the camped cell from the second specific cell to the second
T rst specific cell that regards the mobile station as the
general cell.
specific mobile station.
[0017]
In the second aspect, a first frequency used by the first
specific cell can be different from a second frequency used by
the first general cell; and when determined that the first
specific cell has best radio quality among cells using the first
frequency, and that the radio quality in the first specific cell
satisfies first radio quality, the cell selector unit can be
configured to determine that the predetermined condition is
satisfied, and to change the camped cell from the first general
cell to the first specific cell.
[0018]
In the second aspect, a first frequency used by the first
specific cell can be different from a second frequency used by
the first general cell; and when determined that a difference
between radio quality in the first specific cell and best radio
quality among cells using the first frequency is within a
predetermined offset, and determined that the radio quality in

the first specific cell satisfies first radio quality, the cell

selector unit can be configured to determine that the



A third aspect of the present invention is summarized as a cell selection method in which a mobile
station selects a camped cell among a first cell using a first frequency and a second cell using a
second frequency different from the first frequency, the cell selection method including a step of:
changing, at the mobile station which uses the first cell as the camped cell, the camped cell from the
first cell to the second cell, when a priority level of the second cell is higher than a priority level of the
first cell, and when determined that radio quality In the second cell satisfies predgtermiped fadio
quality. [0023] A fourth aspect of the present invention is summarized as a cell selection method in
which a mob#g stafionrseléets faicanpegd welt amarwgl a first delleusing atfirskedguencycanidla second
cell using aa{s(%?g? frequency different from the first frequency, the cell selection method including a
step of : changing, at the mobile station which uses the first cell as the camped cell, the camped cell
from the first cell to thesesondealld wherea priority level of the second sellis the-samelras & priority
level of the first cell, and when determined that radio quality in the second cell satisfies predetermined
radio quality- anttRaf rddid qﬂ%‘ﬁﬁﬂiﬁJtﬁe‘ff?ét%e‘i?ﬂde&ﬁ&%d??s?fﬁré’@é%éﬁnméﬂlrhﬁ% qlafity. [0024]
A fif_th aspeci.gfithe present inveptien @a%urgg]agg_@g 9@&%@1' selectiopdpethod i@MChC@@obile
station selects a camped cell among a first cell using a first frequency and a second cell using a
second frequends differenelionrthdifirsoiregaenel Ltheicell selection metiogkinchrlingrarstép of :
changing, at t bile station-which uses the-first cell as the camped.cell, the.camped cell from the
first cell to tﬁgqsegé}gﬁané:ﬁjﬁvevh%ﬁIés(;trigrletﬁé:vaejl o(fﬁ(wigl sggontgl%el grltsj\gve? heacnlalp?io?i?yflfe\'/el of the
first cell, and Wtz determined that radio quality in the second cell satisfies predetermined radio
quality and that radio quality in the first cell does not satisf¥ predetermined radio quality. [0025] In
the third to fifth asp&lts-tHe MobiB Stafirc&an chATge e caRpES el fond it caff to the second

cell, when the secondicellis a speciticicell selectable as a campeseethonlydpea speeitic mpbile
station, and when determined that a difference between radio quality in the second cell and best radio

quality amofgeelis jdgirﬁfth% Seeohdireueiey is @ﬂﬁrﬁaﬁ?éd@@ﬁ%ﬁ%&@ﬁé‘e@f@@%} the A sixth
aspect of the presentinygption is summarized as.a mobile statjen gopfigured {0, selegt agamped cell

among a first cell using a first frequency and a second cell using a second frequency different from the
first frequencyl the aichilecstation inclkudibg: awefl selector tnitssohfiguresktocharmgectheicamped cell
from the first Cf | to theC%%cocnd cell Whefla priority level of the second cell is higher than a priority

level of the fifs ceﬁ,swhen theaﬁ%?%el?% used as the camped cell, and when determined that radio

quality in the seezond cell satisfies predetermined radio quality.

In the second aspect, when using the second specific cell
as the camped cell, and when detected a second general cell that
satisfies the second radio quality, the cell selector unit can
be configured to change the camped cell from the second specific
cell to the second general cell.

[0022]

A third aspect of the present invention is summarized as
a cell selection method in which a mobile station selects a
camped cell among a first cell using a first frequency and a
second cell using a second frequency different from the first
frequency, the cell selection method including a step of:
changing, at the mobile station which uses the first cell as
the camped cell, the camped cell fromthe first cell to the second

cell, when a priority level of the second cell is higher than



[0027] A seventh aspect of the present invention is summarized as a mobile station configured to
select a camped cell among a first cell using a first frequency and a second cell using a second

frequency different from the first frequency, the mobile station including: a cell selector unit configured
to change the camped cell from the first cell to the second cell, when a priority level of the second cell
is the same as a priority level of the first cell, when the first cell is used as the camped cell, and when

determined fhat ragio guality i the, second %?'Lé%“scﬁeefllo,regﬁ'@rﬁ%‘&%%d rdia ayaiity and,that radio

quality in the first cell does not meet predetermined radio quality. [0028] A eighth aspect of the
present invenrtibioisisumimayized aba pwbilestatidn configarfeiceto peledba eampeddcelhdmong a first
cell using a first fr.e%yency and a second cell using a second frequency different from the first

frequency, tcllwléanlﬁ € station including: a cell selector unit configured to change the camped cell from

the first cell toshe second cell, when a priority level of the second cell is lower than a priority level of
the first cell, when the first cell is used as the camped cell, and when determined that radio quality in
the second cell satiéfieSpredetérmiRed radioqtraliRy SAG iatradR qudy irtha e ceiFG6es not

meet pf_edetqeé”};in%‘é radigquality; &Qp%%]thod'rlFh_%qﬁ%@htoaeiﬂbﬁﬂ%o%cé%’t@@r?egegPM%r unit can
be configured to change the camped cell from the first cell to the second cell, when the second cell is a

specific cellsetestable asa tappaticell 6alyBy aspecific aebike statien, dnwhendetermained that a
difference between radio Ealit .in the second.cell and best radio_qualit ong.cells using the second
frequency iS il & predeterined offeet. BRIEF DESCRIPTION OF THE DRAWINGS [0030] [Fig. 1]
Fig. 1 is a diagrameshowing the averall carnfigurdtion anmiobilel cammiunidatipnsysteapacedrding to a
first embodiment of the present invention. [Fi%. 2] Fig. 2 is a functional block diagram of a mobile

station accordytotRe fitst embBolitentDf hé predent ventioRSFig s Fig 3 Ts S%itagram
illustrating amepesationiof dtetermining-a.samped cet:of thenmanhilecstation; accendingde dhe first

embodiment of the present invention.

cell, when a priority level of the second cell is the same as
a priority level of the first cell, and when determined that
radio quality in the second cell satisfies predetermined radio
quality and that radio quality in the first cell does not satisfy
predetermined radio quality.
[0024]

A fifth aspect of the present invention is summarized as
a cell selection method in which a mobile station selects a
camped cell among a first cell using a first frequency and a
second cell using a second frequency different from the first
frequency, the cell selection method including a step of:
changing, at the mobile station which uses the first cell as
the camped cell, the camped cell fromthe first cell to the second
cell, when a priority level of the second cell is lower than
a priority level of the first cell, and when determined that
radio quality in the second cell satisfies predetermined radio
quality and that radio quality in the first cell does not satisfy
predetermined radio quality.

[0025]



[Fig. 4] Fig. 4 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. 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 flowchart showing an operation of determining a camped cell of
the mobile station, according to the first embodiment of the present invention. [Fig. 7] Fig. 7 is a

diagram illustrating g mobile communicationsystem accerding to Madification 1 of (e pregent
invention. BEST MODE FOR CARRYING OUT THE INVENTION [0031] (Configuration of a Mobile

CommunicatiorSystehe Aceording te alFifstdembiodiment of thel Presentiaveatiomd ce Referring to

Figs. 1 to 3, tﬁle conf!guratlon gf gﬁrggblle communication system %ccotrglgg to a first embo%lment of

the present AVentioh wif 6 d8scrbed 033217 S 1AS FiG L shdws the mobild omiifification system

according te ¢he esphedipentdpelvdes:arsyitching eppatmtyssMMEHMobilityeManagement Entity),
home base stations HNB #1 and #2 that manage CSG cells (specific cells) #1 and #2, respectively;
radio base Statibhs BNB B¢ &7 #2 WafmandgeURadrovcells STAFEAIR) G- ana 2, h8Spectively;

andaﬁnom%ﬁ%@@@&&&iity among cells using the second frequency is within
a predetermined offset.
[0026]

A sixth aspect of the present invention is summarized as
amobile station configured to select a camped cell among a first
cell using a first frequency and a second cell using a second
frequency different from the first frequency, the mobile
station including: a cell selector unit configured to change
the camped cell from the first cell to the second cell, when
a priority level of the second cell is higher than a priority
level of the first cell, when the first cell is used as the camped
cell, and when determined that radio quality in the second cell
satisfies predetermined radio quality.

[0027]

A seventh aspect of the present invention is summarized
as a mobile station configured to select a camped cell among
a first cell using a first frequency and a second cell using
a second frequency different from the first frequency, the
mobile station including: a cell selector unit configured to
change the camped cell from the first cell to the second cell,
when a priority level of the second cell is the same as a priority
level of the first cell, when the first cell is used as the camped
cell, and when determined that radio quality in the second cell
satisfies predetermined radio quality and that radio quality

in the first cell does not meet predetermined radio quality.



[0033] Here, the CSG cell is a cell for which a CSG is set up, whereas the macro cell is a cell for which
no CSG is set up. The CSG is a group having an access right to a set-up CSG cell. [0034] When
not belonging to a CSG set up for a certain CSG cell, the mobile station UE is a "general mobile
station" in that certain CSG cell. When belonging to a CSG set up for a certain CSG cell, on the other
hand, the mobile station UE is a"specific mobile station" in that certain CSG cell. [0035] In the
mobile com ication system according to the embodiment, the CSG cell #1 regards the mobile
station UE as a "specific mobile station" (a mobile station permitted to use the CSG cell #1 as a
camped cell, namely, aigblile statier pecmittedetooperfemt comyeurtidationiwviatherCSG xedl #1). On

the other hand, the %S cellt#thoes not r gard thﬁ? mobileftatiton UE as ac'ispec{iﬁc mobile station”.
Accordingly’ fo th&'fobiig statfon O, e CE& &l #19s AR "owh CSEEEF and the T&S Cell #2 is an

"other CSGetli. {0036k 11 b adgitiors in the examplensiowmin Eig de heiCSA celh #lmpartially
overlaps the macro cells #1 and #2, and the CSG cell #2 also partially overlaps the macro cells #1 and
#2.[0037] & SN6RMatithe TSECande s&H i hot /g for ifcel tntler E6REGIEST Y s0-E&lfed home

_base Staﬁio%gﬁlﬂlg%iﬂmsiﬁ%ﬁ%ﬂﬁrfl%fza geperal cgll }@Q%POGHQItOfc%Fﬁ‘iﬂ%Qﬁéa stg@;ipn
installed in office buildings, cafes, schools, and elsewhere. For example, possible situations include

giving an acgessJighitlonly totirdeampldydesof ahoffice; or givihg ap dctess sighttempaorarily to the
employees V%ng?%s'[porrqeorrsiogyafg‘gfeéioggsghe second cell is lower than a priority
level of the first cell, when the first cell is used as the camped
cell, and when determined that radio quality in the second cell
satisfies predetermined radio quality and that radio quality
in the first cell does not meet predetermined radio quality.
[0029]

In the sixth to eighth aspects, the cell selector unit
can be configured to change the camped cell from the first cell
to the second cell, when the second cell is a specific cell
selectable as a camped cell only by a specific mobile station,
and when determined that a difference between radio quality in

the second cell and best radio quality among cells using the

second frequency is within a predetermined offset.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

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

[Fig. 2] Fig. 2 is a functional block diagram of a mobile station
according to the first embodiment of the present invention.
[Fig. 3] Fig. 3 is a diagram illustrating an operation of

determining a camped cell of the mobile station, according to



In such cases, the same CSG may be set up for multiple cells or multiple radio base stations. The
radio base stations are ranged from small-sized low-power ones to large-sized high-power ones.
[0039] Accordingly, in the description herein, the above scenarios are encompassed, and a radio
base station managing a cell for which a CSG is set up (CSG cell) is specially called a "home base
station HNB" for convenience reasons. [0040] The switching apparatus MME is configured to

manage spegific mabile stations.in CSG O@I@ﬁgd& contral of the home base stations HNB connected
) ( "

to the switching apparatus MME (namely, configured to manage specific mobile stations permitted to
perform communicatidn id the GSGLeells). [0D4iEhar Alterhativiely, itanaydyesthethome biese station

HNB that is onfigur_ed.to manage a ?1peCi5[ii rr%%biglstation_ig a cell under control of the home base
ion"HN

station HNEB HOWever - the Rofe base Sta ah DRinStalisa Wiidte e TREFERN r&Sch.

Accordingly; sensgidedng égtorsisuchrasosecuiity, diris preferabledhatitbe switching apparatus MME be
configured to manage specific mobile stations in CSG cells as described above. [0042] As Fig. 2
shows, the hobfle statiorf BE has a broadcaStmfGiitation PECENEIUniRE 1, ArciRaividiial signal

_receiver_un@ggegrp%qrggt%{ storaae uRit 13, @fC@‘JHQfQ{M@ E‘@Q@Q@ané&)@qﬁﬁ%cﬁ@caﬂon _
information manager unit 15, and a cell selector unit 16. [0043] The broadcast information receiver

unit 11 is configufed - rezeRedsroadtastinformansr ransmittedevia 2PBCH (Broadcast Channel), an

SU (Schedu[l'kng Unit%(ﬂ:e Ie like, grom theararrli%tgﬂa e st%tiogheNB or thgrpome bas .stationg—|NB

managing the camped cell (3 CSG cell or amacro cell) of the mobild stat|onOtDJE.ra€lon °

determining a camped cell of the mobile station, according to
the first embodiment of the present invention.
[Fig. 7] Fig. 7is adiagramillustrating a mobile communication

system according to Modification 1 of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0031]

(Configuration of a Mobile Communication System According to
a First Embodiment of the Present Invention)

Referring to Figs. 1 to 3, the configuration of a mobile
communication system according to a first embodiment of the
present invention will be described.

[0032]

As Fig. 1 shows, the mobile communication system
according to the embodiment includes: a switching apparatus MME
(Mobility Management Entity); home base stations HNB #1 and #2
that manage CSG cells (specific cells) #1 and #2, respectively;
radio base stations eNB #1 and #2 that manage macro cells
(general cells) #1 and #2, respectively; and a mobile station
UE.

[0033]

Here, the CSG cell is a cell for which a CSG is set up,

10



[0044] For example, The broadcast information receiver unit 11 is configured to receive, as the
broadcast information, information identifying a cell (or a IA: Tracking Area) where the mobile station
UE is currently located (a cell ID and a TA-ID). [0045] The broadcast information receiver unit 11
is configured to also receive, as the broadcast information, information on the frequency of a cell that
at least partially overlaps the cell (a CSG cell or a macro cell) where the mobile station UE is currently

located (diffgrentfrequancy,informalign), [QQA46] ., hlege,,in g.Gase wheresthe;mopile station UE is

located in a cell F2 having a frequency 2, the broadcast information receiver unit 11 is configured to

receive, as The="différernt-freguenpylirfoimgtion” cinforamtionglac TAc B aswlta el IBFidentifying each of

cells FI, F3, aorbdglij that overlaps the cell F2 at least partially; frequencies fl, f3, and f4 (e.g., xxMHz)
Spect

used by thelre ive cells FI, F3, and F4 overlapping the cell F2 at least partially; and the like. [0047]

The individual signaleceiver uniti bhisiconfigued tareeeiviean didividualisignaktsansaitted from the
Swﬂdﬂngag%@aﬁg&??ﬁigggﬂﬁkn UE is a “general mobile station” in that
g
certain CSG cell. When belonging to a CSG set up for a certain
CSG cell, on the other hand, the mobile station UE is a “specific
mobile station” in that certain CSG cell.
[0035]

In the mobile communication system according to the
embodiment, the CSG cell #1 regards the mobile station UE as
a “specific mobile station” (a mobile station permitted to use
the CSG cell #1 as a camped cell, namely, a mobile station
permitted to perform communication via the CSG cell #1). On
the other hand, the CSG cell #2 does not regard themobile station
UE as a “specific mobile station”. Accordingly, to the mobile
station UE, the CSG cell #1 is an “own CSG cell”, and the CSG
cell #2 is an “other CSG cell”.

[0036]

In addition, in the example shown in Fig. 1, the CSG cell
#1 partially overlaps the macro cells #1 and #2, and the CSG
cell #2 also partially overlaps the macro cells #1 and #2.
[0037]

Note that the CSG can be set up not only for a cell under
control of a so-called home base station installed in houses,
but also for a general cell under control of a radio base station
installed in office buildings, cafes, schools, and elsewhere.
For example, possible situations include giving an access right
only to the employees of an office, or giving an access right

temporarily to the employees and customers of a cafe.
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For example, the individual signal receiver unit 12 is configured to receive, as the individual signal, a
"list of own CSG cells," a "list of overlapping macro cells" and the like. The "list of own CSG cells" lists
CSG cells for which the CSG to which the mobile station UE belongs is set up. For each of the own
CSG cells, the "list of overlapping macro cells” lists macro cells that overlap the CSG cell at least
partially. [0049] Here, the individual signal receiver unit 12 may be configured to receive, as the
individual si%n@lag e above-described "list of own CSG cells", "list of overlapping macro cells" and the
like, upon entrance to a macro cell (or a IA) overlapping an own CSG cell of the mobile station UE at
least partially. [0050]n suThe parameterstorageanitSl3 isagoifgused tastofe pararmetars esuch as
"Hysteresis (e.g., xx dB)", "Treselection (e.g., xx seconds)" and_ "Margin.(e.g., xx dB)" included in
s Afor dstbrmii AR

determinati Srimatohisad for dtefmining Whether OF hot 16-Ghange tHe CAmped call bt the mobile

station UE. {0Q51} ang&ach edtheseparameteesmaybr-aodifferent walsie for eaghgell sarzkeia common
value for multiple cells. In addition, these parameters may be notified of as the aforementioned
broadcast iRfoFRaRGH BF a8t aforementioned individual signal. [0052] The cell information
manager unib}4 is;configured to manage information on each cell (cell information). [0053]

Accordingly, 1in the description herein, the above
scenarios are encompassed, and a radio base station managing
a cell for which a CSG is set up (CSG cell) is specially called
a “home base station HNB” for convenience reasons.

[0040]

The switching apparatus MME 1is configured to manage
specific mobile stations in CSG cells under control of the home
base stations HNB connected to the switching apparatus MME
(namely, configured to manage specific mobile stations
permitted to perform communication via the CSG cells).
[0041]

Alternatively, it may be the home base station HNB that
is configured to manage a specificmobile station in a cell under
control of the home base station HNB. However, the home base
station HNB can be installed where the user can reach.
Accordingly, considering factors such as security, it is
preferable that the switching apparatus MME be configured to
manage specificmobile stations in CSG cells as described above.
[0042]

As Fig. 2 shows, the mobile station UE has a broadcast
information receiver unit 11, an individual signal receiver
unit 12, a parameter storage unit 13, a cell information manager
unit 14, a search location information manager unit 15, and a

cell selector unit 16.
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The cell information manager unit 14 is configured to manage, as the cell information, a "priority level",
a threshold "QRSRPmin" or "QRSRQmMin", a "frequency used", a predetermined offset "OffsetRSRP"
or "OffsetRSRQ" and the like, for each cell. [0054] Note that the threshold "QRSRPmin" or
"QRSRQmin" and the predetermined offset "OffsetRSRP" or "OffsetRSRQ" may be a different value
for each cell, or be a common value for multiple cells. [0055] Moreover, the threshold
"QRSRPmiq"o%q% TQRSRQmMIn" may be called "ThreshServing, low", "ThreshX, low", "ThreshX, high"
and the like. [0056] Each information element included in the cell information may be notified of as
the aforementionedIireddcastinformaticroomas thenaferemientionediindividual signal.J0087] In

the example shown in Fig. 3, the "own CSG cells" of the mobile station UE each have a "high" priority
h It h [ %1 bh 3 %II f th bil ' ) hh 5 %:1 iori
ave & “infermedidte” phiorit 18vel- aABThe “Gffier 36 célis™of the mobile

level; "macro celfs* €ach
station UE gachvhavea tlamaprierity Jewel. Notedbatiheicatdevfregueneyafdheirwn ESEmcells” and
the carfer feguencyof e oer GRG0 cals Tt dierentor e seme: 008€), g
ging
the camped cell (a CSGcell or amacro cell) of themobile station
UE.
[0044]

For example, The broadcast information receiver unit 11
is configured to receive, as the broadcast information,
information identifying a cell (or a TA: Tracking Area) where
the mobile station UE is currently located (a cell ID and a
TA-ID).

[0045]

The broadcast information receiver unit 11 is configured
to also receive, as the broadcast information, information on
the frequency of a cell that at least partially overlaps the
cell (a CSG cell or a macro cell) where the mobile station UE
is currently located (different-frequency information).
[0046]

Here, in a case where the mobile station UE is located
in a cell F2 having a frequency f2, the broadcast information
receiver unit 11 is configured to receive, as the
“different-frequency information”, information (a TA-ID and a
cell ID) identifying each of cells F1l, F3, and F4 that overlaps
the cell F2 at least partially; frequencies £f1, £3, and f4 (e.qg.,
xxMHz) used by the respective cells F1, F3, and F4 overlapping
the cell F2 at least partially; and the like.

[0047]

The individual signal receiver unit 12 is configured to

13



The search location information manager unit 15 is configured to manage search location information
defining a location where the mobile station UE should start searching for the own CSG cell. [0059]

For example, the search location information manager unit 14 may be configured to directly manage,
as the search location information, the "list of own CSG cells" and the "list of overlapping macro cells"
received by the individual signal receiver unit 12. In this case, the "search location" is the macro cells

included in the  list,of averlapping; macko calls) [D0FQL o Altematively, the search logation _
information manager unit 15 may be configured to manage search location information (Finger Print)
uniquely geaersted tasetiidn .the "list of own CSG cells" and the "list of overlapping macro cells"
received byg}éé'%ﬂividual signal receiver unit 12. In this case, the "search location" is a location
defined by " information” or the like. [0061] Furthermore, the search location information

manager unit 15 maybe epafigured tormanage searghlosatipininformationegengratedi based on the
propagation levels or the like of cells included in the "list of overlapping macro cells”. [0062] The
cell selectoFGRit 18%< 8OnfigursEd for¥8lect & EaRpEFCell@ el Wherc the obile®Statio? WE should

camp on) ameRg-CeEscells,(specific cglls,selestable; as acamped cell only, by spgeificmabile stations)
and macro cells (general cells selectable as a camped cell by any mobile stations). [0063]

The “list of own CSG cells” lists CSG cells for which the CSG

to which the mobile station UE belongs is set up. For each of

the own CSG cells, the “list of overlapping macro cells” lists

macro cells that overlap the CSG cell at least partially.

[0049]

Here, the individual signal receiver unit 12 may be
configured to receive, as the individual signal, the
above-described “list of own CSG cells”, “list of overlapping
macro cells” and the like, upon entrance to a macro cell (or
a TA) overlapping an own CSG cell of the mobile station UE at
least partially.

[0050]

The parameter storage unit 13 1is configured to store

parameters, such as “Hysteresis (e.g., xx dB)"”, “Treselection

4

(e.g., xx seconds) and “Margin (e.g., xx dB)” included in
determination information used for determining whether or not
to change the camped cell of the mobile station UE.

[0051]

Each of these parameters may be a different value for each
cell, or be a common value for multiple cells. In addition,
these parameters may be notified of as the aforementioned
broadcast information or as the aforementioned individual

signal.

[0052]

14



As Fig. 3 shows, the cell selector unit 16 is configured to select the camped cell based on the priority
level of each cell. [0064] In the example shown in Fig. 3, regarding to the mobile station UE, cells
#1-1 and #1-2 (own CSG cells) using the frequency fl each have a "high" priority level; cells #2-1, #2-2,
#3-1, and #3-2 (macro cells) using either the frequency f2 or the frequency 3 each have an
"intermediate” priority level; and cells #4-1 and #4-2 (other CSG cells) using the frequency f4 each

have a "low" priority-lgyel, Note that Ihe frequendies tl and i may be different fraquencies, gr be the

same frequency. [0065] Here, the cell selector unit 16 Is configured to perform a search, at a
predetermimechiatervali flequedt, wwinether erndt thefelis @ryldellisefectableiasha camped cell for the
mobile statigﬁ(%é ?mong the cells having the same priority level as the current camped cell of the
mobile stati ."[0066] Note that the cell selector unit 16 maybe configured not to perform the

search, when the radie quality "SemvinghRIBR (ReferpncesignaliReceived Qtiality) 66 ASAP
(Reference Signal Received Power))" in the current camped cell of the mobile station UE is a
threshold " SEEHEREqUAIC BF Mbre: [pRE7T Mt 198l eRamipleas Figl §€hows, avhehaidiny-the "cell

#1-1" which-yses:the freauanayfk and has-a "hight prigrity Jevel, asdhe camped cell.and,when a
predetermined condition A (R-criteria) is satisfied, the cell selector unit 16 is configured to change the

camped celpfréarthé Cdellsel-RSRP” or “OffsetRSRQ” and the like, for eachcell.
[0054]

Note that the threshold “QRSRPmin” or “QRSRQmin” and the
predetermined offset “OffsetRSRP” or “0OffsetRSRQ” may be a
different value for each cell, or be a common value for multiple
cells.

[0055]

Moreover, the threshold “QRSRPmin” and “QRSRQmin” may be
called “ThreshServing, low”, “ThreshX, low”, “ThreshX, high”
and the like.

[0056]

Each information element included in the cell information
may be notified of as the aforementioned broadcast information
or as the aforementioned individual signal.

[0057]

In the example shown in Fig. 3, the “own CSG cells” of
the mobile station UE each have a “high” priority level; “macro
cells” each have an “intermediate” priority level; and the
“other CSG cells” of the mobile station UE each have a “low”
priority level. Note that the carrier frequency of the “own
CSG cells” and the carrier frequency of the “other CSG cells”
may be different or the same.

[0058]

The search location information manager unit 15 is
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the "cell #1-2" using the frequency fl and having a "high" priority level. [0068] In addition, as Fig. 3
shows, when using the "cell #2-1" which uses the frequency f2 and has an "intermediate" priority level,
as the camped cell, and when the predetermined condition A is satisfied, the cell selector unit 16 is
configured to change the camped cell from the "cell #2-1" to either the "cell #2-2" using the frequency
f2 and having an "intermediate" priority level or the "cell #3-1" using the frequency f3 and having an

Aniermedialt, BOE EYCLzeR IR pelAaN MWL Ik 1y flepetifed BIen JO0PHL oo JMoreover,

as Fig. 3 shows, whenusingthe "cell #4-1" which uses the frequency 4 and has a "low" priority level,
as the campede¢li, @and indren thespredetémmined-condifibnAis satisfied,rtheseelkséléctorfkbris
configured to chanvg;r? tlﬁg camped cell from the "cell #4-1" to the "cell #4-2" using the frequency f4 and

having a "low*priofy feval. | Here, the cell selector unit 16 is configured to determine that

the predeteqmuneedicondition A is satisfied when the following Equation (1) holds true. [0071]
"Neighbour" + "OffsetRSRP (or Offset RSRQ)" > "Serving" + j'Hg/steresis_"Equation (1) Here,
"Neighbour" is the ragio GualiEiR a tBf &Gacsh tPfr cifent:éanped tell Srthe $Rabie station UE

(the "cell #_11%"mt£§ el #221 thecgell#3rly or the, "celh#42,) . OffseRIRPLOrQHsaIRIRQ)" is a
predetermined offset;
information, the “list of own CSG cells” and the *“list of
overlapping macro cells” received by the individual signal
receiver unit 12. In this case, the “search location” is the
macro cells included in the “1list of overlapping macro cells”.
[0060]

Alternatively, the search location information manager
unit 15 may be configured to manage search location information
(Finger Print) uniquely generated based on the “list of own CSG
cells” and the “list of overlapping macro cells” received by
the individual signal receiver unit 12. 1In this case, the
“search location” is a location defined by “GPS information”
or the like.

[0061]

Furthermore, the search location information manager
unit 15 may be configured to manage search location information
generated based on the propagation levels or the like of cells
included in the “list of overlapping macro cells”.

[0062]

The cell selector unit 16 is configured to select a camped
cell (a cell where the mobile station UE should camp on) among
CSG cells (specific cells selectable as a camped cell only by
specific mobile stations) and macro cells (general cells
selectable as a camped cell by any mobile stations).

[0063]
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"Serving" is the radio quality in the current camped cell of the mobile station UE (the "cell #1-1", the
"cell #2-1" or the "cell #4-1"); and "Hysteresis" is a predetermined parameter. [0072] Meanwhile,
as Fig. 3 shows, when using the "cell #1-2" as the camped cell, and when a predetermined condition B
is satisfied, for example, the cell selector unit 16 is configured to change the camped cell from the "cell
#1-2" to the "cell #2-2". [0073 ] Moreover, when using the "cell #3-2" as the camped cell, and

when the predetermined copditign %ﬁis §at'ésr{ig‘gstlhetq%l selector _éjgit elétiéf%féﬁuge%o change the

camped cell from the "cell #3-2" to the "cell #4-2" (see the operation shown in Fig. 6 described later).
[0074] Elerd, the cell selestaraurit 1bdscconfigdred 16 detertine thatthe predieteriinedlcondition B
is satisfied, Wéﬁen not detected a cell that satisfies second radio quality (namely, a cell in which (radio
quality "ASAP" S?C%Sﬁg‘()i& ("QRSRPMIn" or "QRSRQmMIn") + (parameter "Margin") holds true)
among the geltsslagving the same priority level as the current camped cell of the mobile station UE; and
when detected a cell that has a lower priority level than the current camped cell of the mobile station

UE and satisfies thifd'r&di qiiBPGRnEI9ra cBll iR Whick (rdfd ghdit) IASAPTSr TRERER) >
("QRSRPmin” or fQRSROMIE) 1 {parameter, flygteresis’y holds deie).J09E3] s sHgrey the cell

selector unit 16 is configured to perform a search, at a predetermined interval "THigher", whether or
not there isfampceinsalectabicashevanipét el fopthe midhilel statidn YEladmohgthe déliszhaving a

higher priority level than the surygnt camped £ell of ihg malaile SateA V&, . quency £2 or
the frequency f£3 each have an “intermediate” priority level;
and cells #4-1 and #4-2 (other CSG cells) using the frequency
f4 each have a “low” priority level. Note that the frequencies
f1l and f4 may be different frequencies, or be the same frequency.
[0065]

Here, the cell selector unit 16 is configured to perform
a search, at a predetermined interval “TEqual”, whether or not
there is any cell selectable as a camped cell for the mobile
station UE among the cells having the same priority level as
the current camped cell of the mobile station UE.

[0066]

Note that the cell selector unit 16 may be configured not
to perform the search, when the radio quality “Serving (RSRQ
(Reference Signal Received Quality) or RSRP (Reference Signal
Received Power))” in the current camped cell of the mobile
station UE is a threshold “SsearchEqual” or more.

[0067]

For example, as Fig. 3 shows, when using the “cell #1-1"
which uses the frequency fl and has a “high” priority level,
as the camped cell, and when a predetermined condition A
(R-criteria) 1is satisfied, the cell selector unit 16 is

configured to change the camped cell from the *“cell #1-1" to
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[0076] Here, the mobile station UE may be notified of the predetermined intervals "IEqual” and
"IHigher" through the broadcastinformationandthe individualsignaldescribedabove. Note that the
predetermined intervals "IEqual” and "IHigher" may be the same interval or be different intervals.
[0077] For example, as Fig. 3 shows, when using the "cell #4-1" as the camped cell, and when a
predetermined condition C is satisfied, the cell selector unit 16 is configured to change the camped cell

from the "ce&%&légoltfe#'f%#%}s"i (5)7% e fg\ég&gggg as Fig. 3 shaws, tge gelt_ﬁlct%gmr unit 16 is

configured to change the camped cell from the "cell o the "cell #1-1", when using the "cell #2-1"
as the camped celi; twherethelmobile station UE is determined as being located in the "cell #2-1 (a
general cella)['btggé t least partially overlaps the "cell #1-1 (a first specific cell that regards the mobile
station UE as Secific mobile station™)"; and when the predetermined condition C is satisfied (see

the operation shown in drig 4 described fater). f007Jws, Wiere, ke sgllisetecterunitist-may be
configured to determine that the predetermined condition C is satisfied, when determining that the "cell
#1-1 (the firsPd5&cing e8lly Rasthe P AShP BFRIRO Gadid hERyPHRéeg the Lelid tging the

frequency fh{irst frequeney); and whendeterayining{bat the (ASABRQrR2RQ(radipiguality)” of the
"cell #1-1 (first specific cell)" satisfies first radio quality (namely, when (radio quality "RSRP" or
"RSRQ") >@@RgRphﬁﬁ'i@d';qgmﬂngqﬂ@dgqgg)pit 16 is configured to change
the camped cell from the “cell #2-1" to either the “cell #2-2"
using the frequency f2 and having an “intermediate” priority
level or the “cell #3-1"” using the frequency f£3 and having an
“intermediate” priority level (see the operation shown in Fig.
5 described later).
[0069]

Moreover, as Fig. 3 shows, when using the “cell #4-1"” which
uses the frequency f4 and has a “low” priority level, as the
camped cell, and when the predetermined condition A is satisfied,
the cell selector 16 is configured to change the camped cell
from the “cell #4-1" to the “cell #4-2" using the frequency f4
and having a “low” priority level.

[0070]

Here, the cell selector unit 16 is configured to determine
that the predetermined condition A is satisfied when the
following Equation (1) holds true.

[0071]

“Neighbour” + “OffsetRSRP (or Offset RSRQ)” > “Serving”
+ “Hysteresis” -:- Equation (1)

Here, “Neighbour” is the radio quality in a cell adjacent to
the current camped cell of themobile station UE (the “cell #1-2",
the “cell #2-2", the *“cell #3-1" or the “cell #4-2");

“OffsetRSRP (or Offset RSRQ)” is a predetermined offset;
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[0080] Alternatively, the cell selector unit 16 may be configured to determine that the
predetermined condition C is satisfied, when determining that the difference between the "RSRP or
RSRQ (radio quality)"of the "cell #1-1 (first specific cell)" and the best "ASAP or RSRQ (radio quality)"
among the cells using the frequency fl (first frequency) is within the predetermined offset "OffsetRSRP
or OffsetRSRQ; and when determining that the "ASAP or RSRQ (radio quality)"of the "cell #1-1 (first

specific celly'satisfig m%grséged@a%%%gm%?, whep,(radia quality "ASAR 0 RSROY) >
("QRSRPmIn" or "QRSRQmInN") holds true). [0081 Still alternatively, the cell selector unit 16 may
be configurédh¢odeteriminethatithe priedetérmitied lcondition’C istsatéfied lwhenldetermiriig that the
"ASAP or RSR fr?dig ay Ijtyé" of t})g "cell #1-1, (fist,specific C%” " satisfies the first radio quality

Ce?r dio-quality "ABAP" of "RERG™ S ("ORSRPMIN® 61 "ORSKOMI T Hoids rue). [0082]

(namely, when
(Operation obtheMlobile Communication System According to the First Embodiment of the Present
Invention) Referring to Figs. 4 to 6, an operation of the mobile communication system according to

the first embodimen{e# e present vehtion i Be'tescriBed. [0oBRY Fifk, witk téfefénce to Fig. 4, a
description will be giv A eperation ipywhich the mebile-statign LI changes-a gampedcell from a

"macro cell" to an "own CSG cell".
satisfied, for example, the cell selector unit 16 is configured
to change the camped cell fromthe “cell #1-2" to the “cell #2-2".
[0073]

Moreover, when using the “cell #3-2" as the camped cell,
and when the predetermined condition B is satisfied, the cell
selector unit 16 is configured to change the camped cell from
the “cell #3-2” to the “cell #4-2" (see the operation shown in
Fig. 6 described later).

[0074]

Here, the cell selector unit 16 is configured to determine
that the predetermined condition B is satisfied, when not
detected a cell that satisfies second radio quality (namely,
a cell in which (radio quality “RSRP” or “RSRQ”) < (“QRSRPmin”
or “QRSRQmin”) + (parameter “Margin”) holds true) among the
cells having the same priority level as the current camped cell
of the mobile station UE; and when detected a cell that has a
lower priority level than the current camped cell of the mobile
station UE and satisfies third radio quality (namely, a cell
in which (radio quality “RSRP” or “RSRQ”) > (“QRSRPmin” or
“QRSRQmin”) + (parameter *“Hysteresis”) holds true).

[0075]
Here, the cell selector unit 16 is configured to perform

a search, at a predetermined interval “THigher”, whether or not
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[0084] As Fig. 4 shows, in Step S101, upon receipt of the "list of own CSG cells" and the "list of
overlapping macro cells" from the switching apparatus MME, the mobile station UE determines
whether or not the "information identifying a macro cell (a TA-ID and a cell ID)" having been notified of
through the broadcast information is in the "list of overlapping macro cells” included in the individual
signal received from the switching apparatus MME. Thereby, the mobile station UE determines

whether or pat.the @Qb%%gtaéié’ﬁlugé%‘)&%%ié‘ the macrg-eellwhich overlaps,an gwp G3G cell at

least partially. [0085] Iternatively, in Step S101, the mobile station UE determines whether or not
the mobile station Y iElcoatedy within @' seartha location "thiyoieferrimgitorthe webecte locdtion
information r?rana%er unit 15. Therehy ti«i motbile statiorkUF determines whether or not the mobile

Vev O 1

station UE i 15cated i the matks Selwhich overfaps A owit CSG caif‘at Ieast partially. [0086]

When determuined as being not located in such a macro cell, the mobile station UE repeats the
processing in Step S101. [0087] When determined as being located in such a macro cell, and

when detected a lap§& 67 thé predBiétimifed e T HigheSin Sksh SEF2. 1hE Phobiie $tafion UE
determines whetherornotdhere is ap.own Cacell satisfying theredetermingd.copditian.C. [0088]

When determined that there is an own CSG cell satisfying a predetermined condition C, in Step S104,
the mobile $tafeni B Ehanges g campedidaliad thélown GSGséalhsatidfyirrtheqsiedeemmined

condition C[0089}, . %’Pléhe otherhand, when the mobile stalign Ha%degeﬁﬁ‘imgﬁﬂih L there is no
own CSG ce satlsil;/lng the pl%determlne condltlon%r, the operatl%n returns to Step 01. [0090]
may be the same interval or be different intervals.
[0077]

For example, as Fig. 3 shows, when using the “cell #4-1"
as the camped cell, and when a predetermined condition C is
satisfied, the cell selector unit 16 is configured to change
the camped cell from the “cell #4-1" to the “cell #3-1".
[0078]

Moreover, as Fig. 3 shows, the cell selector unit 16 is
configured to change the camped cell from the *“cell #2-1" to
the “cell #1-1"”, when using the “cell #2-1" as the camped cell;
when the mobile station UE is determined as being located in
the *"cell #2-1 (a general cell)” that at least partially
overlaps the “cell #1-1 (a first specific cell that regards the
mobile station UE as a “specific mobile station”)”; and when
the predetermined condition C is satisfied (see the operation
shown in Fig. 4 described later).

[0079]

Here, the cell selector unit 16 may be configured to
determine that the predetermined condition C is satisfied, when
determining that the “cell #1-1 (the first specific cell) has
the best “RSRP or RSRQ (radio quality)” among the cells using

the frequency f1 (first frequency); and when determining that
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Second, with reference to Fig. 5, a description will be given of an operation in which the mobile station
UE changes a camped cell from a"first macro cell" to a "second macro cell". [0091] As Fig. 5
shows, when detected a lapse of the predetermined period "IEqual” in Step S201, the mobile station
UE determines whether or not the radio quality "Serving (ASAP or RSRQ)" is larger than the threshold
"SSearchEqual" in Step S202. [0092] When the determination result in Step S202 is negative

(NO), the ogﬁrgtioﬁégyr%§t%§@ §gggdi[go %]a 1 it&é"th‘%@t@{eha@e Y‘iheﬁ‘ltb? dﬁﬁrpygation result

in Step S202 is affirmative (YES), the mobile station determines whether or not the following
Equation (2} heldsftie meStep”S203. {6094]s fi('Neighbiur (ASAP. orRERQ@K beingitherradio

quality in the second macrp_cell adjacent to the first macro gcell) + (predetermined offset "QffsetRSRP"
or "Offsethﬁé)lg q(“‘l@g{rl\;i:r?’g (&% P 0PRSROf being t egsgéfo{%%laﬂty A thefirst macho éell) +

(parameter ndysteresisigiquation (2)
[0080]

Alternatively, the cell selector unit 16 may be
configured to determine that the predetermined condition C is
satisfied, when determining that the difference between the
“RSRP or RSRQ (radio quality)” of the “cell #1-1 (first specific
cell)” and the best “RSRP or RSRQ (radio quality)” among the
cells using the frequency fl (first frequency) is within the
predetermined offset #“0OffsetRSRP or OffsetRSRQ; and when
determining that the “RSRP or RSRQ (radio quality)” of the “cell
#1-1 (first specific cell)” satisfies the first radio quality
(namely, when (radio quality “RSRP” or “RSRQ”) > (“QRSRPmin”
or “QRSRQmin”) holds true).

[0081]

Still alternatively, the cell selector unit 16 may be
configured to determine that the predetermined condition C is
satisfied, when determining that the #“RSRP or RSRQ (radio
quality)” of the “cell #1-1 (first specific cell)” satisfies
the first radio quality (namely, when (radio quality “RSRP” or
“RSRQ”) > (“QRSRPmin” or “QRSRQOmin”) holds true).

[0082]
(Operation of the Mobile Communication System According to the
First Embodiment of the Present Invention)

Referring to Figs. 4 to 6, an operation of the mobile
communication system according to the first embodiment of the
present invention will be described.

[0083]
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When the determination result in Step S203 is negative (NO), the operation returns to Step S201.
[0095] On the other hand, when the determination result in Step S203 is affirmative (YES), the
mobile station UE changes the camped cell from the "first macro cell” to the "second macro cell".
[0096] Third, with reference to Fig. 6, a description will be given of an operation in which the
mobile station UE changes a camped cell from a "macro cell” to an "other CSG cell". [0097] In

Step S301, the mobile station UE determineswhether or not the mobils station, UE detects a cell in
which (radio quality "ASAP" or "RSRQ") < (QRSRPmIn" or "QRSROmMIN") + (parameter "Margin")

holds true. [@038] ocpeWtieincthel detérimihatior nestit IreStee 5301 iISHegetivedd @) ctiversperation

returns to Ste 3%11. 0099], On the_ ather hand, when the determination result in Step S301 is
aifimative (VES), 1 RobICRon GE derert ot

in which (radmoguality "RSRP" or "RSRQ") > ("QRSRPmIn" or "QRSROmMIN") + (parameter
"Hysteresis") holds true in Step 302.

As Fig. shows, in Step S101, upon receipt of the “list
of own CSG cells” and the “1list of overlapping macro cells” from
the switching apparatus MME, the mobile station UE determines
whether or not the “information identifying a macro cell (a
TA-ID and a cell ID)” having been notified of through the
broadcast information is in the “list of overlapping macro
cells” included in the individual signal received from the
switching apparatus MME. Thereby, the mobile station UE
determines whether or not the mobile station UE is located in
the macro cell which overlaps an own CSG cell at least partially.
[0085]

Alternatively, 1in Step S101, the mobile station UE
determines whether or not the mobile station UE is located
within a “search location” by referring to the search location
information manager unit 15. Thereby, the mobile station UE
determines whether or not the mobile station UE is located in
the macro cell which overlaps an own CSG cell at least partially.
[0086]

When determined as being not located in such a macro cell,
the mobile station UE repeats the processing in Step S101.
[0087]

When determined as being located in such a macro cell,
and when detected a lapse of the predetermined period “THigher”
in Step S102, the mobile station UE determines whether or not
there is an own CSG cell satisfying the predetermined condition

C.
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[0100] When the determination result in Step S302 is negative (NO) , the mobile station UE
detects as being out of area in Step S304. [0101] On the other hand, when the determination
result in Step S302 is affirmative (YES), the mobile station UE selects the cell (other CSG cell)
detected in Step S302 as the camped cell, in Step S303. [0102] (Advantageous Effects of the Mobile
Communication System According to the First Embodiment of the Present Invention) With the
mobile com ication system according to the embodiment, a camped cell can be selected properly
in an environment where CSG cells and macro cells coexist. [0103]

When determined that there is an own CSG cell satisfying

a predetermined condition C, in Step S5104, the mobile station
UE changes the camped cell to the own CSG cell satisfying the
predetermined condition C.

[0089]

On the other hand, when the mobile station UE determines
that there is no own CSG cell satisfying the predetermined
condition C, the operation returns to Step S101.

[0090]

Second, with reference to Fig. 5, a description will be
given of an operation in which the mobile station UE changes
a camped cell froma “first macrocell” to a “second macro cell”.
[0091]

As Fig. 5 shows, when detected a lapse of the predetermined
period “TEqual” in Step S201, the mobile station UE determines
whether or not the radio quality “Serving (RSRP or RSRQ)"” is
larger than the threshold “SSearchEqual” in Step S202.
[0092]

When the determination result in Step S202 is negative
(NO), the operation returns to Step S201.

[0093]

On the other hand, when the determination result in Step
5202 is affirmative (YES), the mobile station UE determines
whether or not the following Equation (2) holds true in Step
S203.

[0094]

(“Neighbour (RSRP or RSRQ)” being the radio quality in

the second macro cell adjacent to the first macro cell) +

(predetermined offset “OffsetRSRP” or “0OffsetRSRQ”) >
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(Modification 1) Referring to Fig. 7, a mobile communication system according to Modification 1
will be described, focusing on differences from the mobile communication system according to the first
embodiment described above. [0104] In the example shown in Fig. 7, regarding to the mobile
station UE, a cell #11 using a frequency fll and a cell #12 using a frequency f12 each have a "high"
priority level; a cell #21 using a frequency 21 and a cell #22 using a frequency 22 each have an

"intermediate \pIiQrify ey eéé%'&%%%e%ﬁég psing a frequency, (31 and a cell #32 ysing 4 freguency 132
each have a "low' priority level. Note that the cells #11, #12, #21, #22, #31; and #32 may be a macro

cell or be aiG8G celtelhladditioin dmefreqaendigs fil, 12,523, 122; £31, lead=82 @me different
frequencies. [0105]Wh Folr1 ex§m le, as Fig. 7 shows, Yvhen usin%theS 5%? #11" as thée.camped cell,
and when a predetéiiRed dondition At i< Satisted: e céll s81edtor unit 16 is Sottiglited 16 change the
camped celk from, then'seb#Fdtatoithe "celt #12's [010Gtep Moreover, as Fig. 7 shows, when using
the "cell #21" as the camped cell, and when the predetermined condition Al is satisfied, the cell
selector unit 183 J:onfigured to change the camped cell from the "cell #21" to the "cell #22". [0107]

On the other hand, when the determination result in Step
5203 is affirmative (YES), the mobile station UE changes the
camped cell from the “first macro cell” to the “second macro
cell”.

[0096]

Third, with reference to Fig. 6, a description will be
given of an operation in which the mobile station UE changes
a camped cell from a “macro cell” to an “other CSG cell”.
[0097]

In Step S301, the mobile station UE determines whether
or not the mobile station UE detects a cell in which (radio
quality *“RSRP” or “RSRQ”) < (QRSRPmin” or “QRSRQmin”) +
(parameter “Margin”) holds true.

[0098]

When the determination result in Step S301 is negative
(NO), the operation returns to Step S301.

[0099]

On the other hand, when the determination result in Step
S301 is affirmative (YES), the mobile station UE determines
whether or not the mobile station UE detects a cell in which
(radio quality “RSRP” or “RSRQ”) > (“QRSRPmin” or “QRSRQmin’)
+ (parameter “Hysteresis”) holds true in Step 302.

[0100]
When the determination result in Step S302 is negative

(NO), the mobile station UE detects as being out of area in Step
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Moreover, as Fig. 7 shows, when using the "cell #31" as the camped cell, and when the predetermined
condition Al is satisfied, the cell selector unit 16 is configured to change the camped cell from the "cell
#31" to the "cell #32". [0108] Here, in a case where the "cell #12", the "cell #22" or the "cell #32" is
a macro cell, the cell selector unit 16 is configured to determine that the predetermined condition Al is
satisfied, when the following Equation (2) holds true, namely, when the radio quality in the "cell #12",
the "cell #22";9r,the "cell #32" satisfies predetermined radio quality and when the radio quality in the
"cell #11", the "cell #21" or the "cell #31" does not meet predetermined radio quality. [0109]
"Neighbour'T® I'Qffset 1" > "threshold 1", and "Serving" + "Offset 2" < "threshold 2"Equation (2)

Here, "Neighbour" is the radig ualiﬁx in a cel ad'acgnt o0 the current.camped Cf” of the mobile station
UE (the "cell #12", the "cafi ﬁfg‘edfr Kael"HE2): Aid “S&RING 8 e Fadit Gliality fh the Eurrent
camped celsghtheimobite stationie (thez'cp|l #1Hs, thepcelk #2452 ok the (ell#8318): {8110k
Meanwhile, in a case where the "cell #12", the "cell #22" or the "cell #32" is a CSG cell, the cell

selector unit®6is configlréd to termingtRatthe prediteimmedcBrdition APBR&titRY when the

following Equation(3) kalgls true, namely, in addition to the conditions of the Equation (2) described
above being satisfied, when the difference between the radio quality in the "cell #12", the "cell #22" or
the "cell #32'0a%& the best radio quality among cells using any of the second frequencies f12, f22, and

f32 is within 3 predetermingd oftset, [0111] INeighboyy i+ fQIset L7, iresheld 1" and: o,
According to the First Embodiment of the Present Invention)

With the mobile communication system according to the
embodiment, a camped cell can be selected properly in an
environment where CSG cells and macro cells coexist.

[0103]
(Modification 1)

Referring to Fig. 7, a mobile communication system
according to Modification 1 will be described, focusing on
differences from the mobile communication system according to
the first embodiment described above.

[0104]

In the example shown in Fig. 7, regarding to the mobile
station UE, a cell #11 using a frequency £11 and a cell #12 using
a frequency f12 each have a “high” priority level; a cell #21
using a frequency f21 and a cell #22 using a frequency f22 each
have an “intermediate” priority level; and a cell #31 using a
frequency £31 and a cell #32 using a frequency £32 each have
a “low” priority level. Note that the cells #11, #12, #21, #22,
#31, and #32 may be a macro cell or be a CSG cell. 1In addition,
the frequencies f11, £12, £21, £22, £31, and f32 are different
frequencies.

[0105]
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"Serving" + "Offset 2" < "threshold 2", and "Neighbour" > "RO" - "Offset 3"Equation (3) Here, "RO"
is the radio quality in a cell having the best radio quality among cells using the same frequency as the
frequency (f12, f22, or f32) used in a cell (the "cell #12", the "cell #22" or the "cell #32") adjacent to the
current camped cell of the mobile station UE. [0112] Furthermore, as Fig. 7 shows for example,
when using the "cell #12" as the camped cell, and when a predetermined condition Bl is satisfied, the

cell selector unit 16E|§>§oggg ?#22..%%91he7c%m8%g cell,from the | %e”cﬁ% AN ff "cell #22". [0113]

Moreover, when using the "c as the tamped cell,"and when the predetermined condltlon Blis
satisfied, the cefliselectopanit ¢61s configureddo chamgedhé camipeecelbfnomtthericall #22" to the
"cell #32". [0114] re, the ceiL elec or unlt 16 is configured to d termlne that
thepredetermlﬁeﬁ‘conogﬂonﬁ s SRtisHiEd Witer the "te #?2 "or the céﬂgﬁf is Bmacs &8l and

when the follawingamguation:=(4) hetdsitrae.cnanely 1 when the radia guatityiin tha beell #22" or the "cell
#32" satisfies predetermined radio quality and when the radio quality in the "cell 4412" or the "cell #22"
does not méé’t‘i&r@jetermmed radio quality.

Moreover, as Fig. 7 shows, when using the “cell #21” as
the camped cell, and when the predetermined condition Al is
satisfied, the cell selector unit 16 is configured to change
the camped cell from the “cell #21” to the “cell #22".
[0107]

Moreover, as Fig. 7 shows, when using the “cell #31” as
the camped cell, and when the predetermined condition Al is
satisfied, the cell selector unit 16 is configured to change
the camped cell from the “cell #31” to the “cell #32".
[0108]

Here, in a case where the “cell #12”, the “cell #22" or
the “cell #32” is a macro cell, the cell selector unit 16 is
configured to determine that the predetermined condition Al is
satisfied, when the following Equation (2) holds true, namely,
when the radio quality in the “cell #12”, the “cell #22"” or the
“cell #32" satisfies predetermined radio quality and when the
radio quality in the “cell #11”, the “cell #21” or the *“cell
#31"” does not meet predetermined radio quality.

[0109]

“Neighbour” + *“0Offset 1” > “threshold 1”, and

“Serving” + “Offset 2” < “threshold 2” --- Equation (2)

Here, “Neighbour” is the radio quality in a cell adjacent
to the current camped cell of the mobile station UE (the “cell
#12”, the “cell #22” or the “cell #32”); and “Serving” is the

radio quality in the current camped cell of the mobile station
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[0115] "Neighbour" + "Offset 4" > "threshold 3", and "Serving" + "Offset 5" < "threshold 4"Equation (4)
Here, "Neighbour" is the radio quality in a cell adjacent to the current camped cell of the mobile station
UE (the "cell #22" or the "cell #32"); and "Serving" is the radio quality in the current camped cell of the
mobile station UE (the "cell #12" or the "cell #22"). [0116] In addition, the cell selector unit 16 may
be configured to determine that the predetermined condition B1 is satisfied, when the following

Equation (4g1) hpgg% trugeiplaqplitioq tgcli}gg E%%ai['gpn#(ﬁ deggibce}geab%veelilolg@"t ue. Specifically, the

Equation (4-1) holds true, when there is no cell that satisfies the predetermined radio quality among
the cells usinglthé lsame frequency as the frequency (f12 or f22) used in the current camped cell (the
cell #12" or the cebl/} #22w)nof the mobile statlo%LeJEé[(g:l:lle71, X"+ {ffgt, 5"< tb(r:eesf?lgzﬂle,iquatlon

(4-1) Here, "X" is the Tadi0 quality 11 shdif 881 Tiding the Sante™ the

or the “cell #32” is a CSG cell, the cell selector unit 16 is
configured to determine that the predetermined condition Al is
satisfied, when the following Equation (3) holds true, namely,
in addition to the conditions of the Equation (2) described
above being satisfied, when the difference between the radio
quality in the “cell #12”, the “cell #22” or the “cell #32” and
the best radio quality among cells using any of the second
frequencies £f12, £22, and £32 is within a predetermined offset.
[0111]

“Neighbour” + *“0Offset 1” > “threshold 1”, and

“Serving” + “Offset 2” < "threshold 2", and

“Neighbour” > #“R0"” - “Offset 3” --- Equation (3)

Here, “R0O” is the radio quality in a cell having the best
radio quality among cells using the same frequency as the
frequency (f12, f£22, or £32) used in a cell (the *“cell #12”,
the “cell #22” or the “cell #32”) adjacent to the current camped
cell of the mobile station UE.

[0112]

Furthermore, as Fig. 7 shows for example, when using the
“cell #12” as the camped cell, and when a predetermined
condition Bl 1is satisfied, the cell selector unit 16 1is
configured to change the camped cell from the “cell #12” to the
“cell #22".

[0113]

Moreover, when using the “cell #22” as the camped cell,

and when the predetermined condition Bl is satisfied, the cell

selector unit 16 is configured to change the camped cell from
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frequency as the frequency (f12 or f22) used in the current camped cell (the "cell #12" or the "cell
#22") of the mobile station UE. [0118] On the other hand, the cell selector unit 16 is configured to
determine that the predetermined condition B1 is satisfied, when the "cell #22" or the "cell #32" is a
CSG cell, and when the following Equation (5) holds true, namely, in addition to the conditions of the
Equation (4) described above being satisfied, when the difference between the radio quality in the "cell

#22" or t_he 't'_%eél #%%’lalnd#@g,be&g raglio quggt]ylaﬁgag cells using any of the second frequencies f22
and f32 is within a predetermined offset. [0119] "Neighbour" + "Offset 4" > "threshold 3", and "Serving"

+ "Offset 5" [DO1théeishold 4", and "Neighbour" > "RO" - "Offset 6"Equation (5) Here, "RO" is the

radio quality in a cell having the best radio quality among cells using the same frequency as the
st radio g ng.cells using Y

frequency (f22 or 32} tised ha Celi-adfacSnt (3 tHe dlrrent campet BN o the nidhile <tatich UE (the

"cell #22" or ther"eelbA32:H d8620]) 1 ned Ip@dditions theicelb selecterunit 1 avmay ba<onrfigured to
determine that the predetermined condition B1 is satisfied, when the following Equation (5-1) holds

true, in additioh totheBGuaticht () descrive PaBede Roffing tri! SPELHE AN CtHE EGHHST (5-1) holds
true, when there is;noe, cell fhat safisfies the predetermined radio-qualify among the,cells using the
same frequency as the frequency (f12 or f'22) used in the

“cell #22” or the “cell #32” satisfies predetermined radio

quality and when the radio quality in the “cell ##12"” or the

“cell #22” does not meet predetermined radio quality.

[0115]

“Neighbour” + “Offset 4” > “threshold 3”, and

“Serving” + “Offset 5” < “threshold 4” --- Equation (4)

Here, “Neighbour” is the radio quality in a cell adjacent
to the current camped cell of the mobile station UE (the “cell
#22" or the “cell #32”); and “Serving” is the radio quality in
the current camped cell of the mobile station UE (the “cell #12”
or the *“cell #22").

[0116]

In addition, the cell selector unit 16 may be configured
to determine that the predetermined condition Bl is satisfied,
when the following Equation (4-1) holds true, in addition to
the Equation (4) described above holding true. Specifically,
the Equation (4-1) holds true, when there is no cell that
satisfies the predetermined radio quality among the cells using
the same frequency as the frequency (£12 or £22) used in the
current camped cell (the “cell #12” or the “cell #22”) of the
mobile station UE.

[0117]
“X" + “Offset 5” < "threshold 4” --- Equation (4-1)

Here, “X"” is the radio quality in each cell using the same
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current camped cell (the "cell #12" or the "cell #22") of the mobile station UE. [0121] "X" + "Offset 5" <

"threshold 4"Equation (5-1) Here, "X" is the radio quality in each cell using the same frequency as
the frequency (f12 or f22) used in the current camped cell (the "cell #12" or the "cell #22") of the
mobile station UE. [0122] For example, as Fig. 7 shows, when using the "cell #31" as the camped

cell, and when a predetermined condition Cl is satisfied, the cell selector unit 16 is configured to

change the 1{99@’&?&(5%!' fram the "gelL 3L fo fhe £eell #32"¢ [D123] 5 o Mareower, a3, Figy { shows,

when using the “cell " as the camped cell,"and when the predetermined condition Cl is satisfied,
the cell selectomunit &€ islcanfiguréd4¢d thangé the campeticelllfrgria itie "odll #2E" tocthe'eell #11".

[0124] .
station UE.

[0118]

On the other hand, the cell selector unit 16 is configured
to determine that the predetermined condition Bl is satisfied,
when the “cell #22” or the “cell #32” is a CSG cell, and when
the following Equation (5) holds true, namely, in addition to
the conditions of the Equation (4) described above being
satisfied, when the difference between the radio quality in the
“cell #22" or the “cell #32” and the best radio quality among
cells using any of the second frequencies f22 and £f32 is within
a predetermined offset.

[0119]

“Neighbour” + “Offset 4” > “threshold 3”, and

“Serving” + “Offset 5” < “threshold 4”, and

“Neighbour” > *“R0"” - “Offset 6” --:-- Equation (5)

Here, “R0O” is the radio quality in a cell having the best
radio quality among cells using the same frequency as the
frequency (£22 or £32) used in a cell adjacent to the current
camped cell of the mobile station UE (the “cell #22” or the “cell
#32") .

[0120]

In addition, the cell selector unit 16 may be configured
to determine that the predetermined condition Bl is satisfied,
when the following Equation (5-1) holds true, in addition to
the Equation (5) described above holding true. Specifically,
the Equation (5-1) holds true, when there is no cell that
satisfies the predetermined radio quality among the cells using

the same frequency as the frequency (£f12 or £22) used in the
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Here, in a case where the "cell #11" or the "cell #21" is a macro cell, the cell selector unit 16 is
configured to determine that the predetermined condition Cl is satisfied, when the following Equation
(6) holds true, namely, when the radio quality in the "cell #11" or the "cell #21" satisfies predetermined
radio quality. [0125] "Neighbour" +"Offset 7" > "threshold 5"Equation (6) Here, "Neighbour" is the
radio quality in a cell adjacent to the current camped cell of the mobile station UE (the "cell #11" or the

"cell #217). 101261, cMrﬁ?Qéi"@'& in a.caseahiere theocell #11p orihe i‘ie'#’%%y} Is &GS cell, the

cell selector unit 16 Is configured to determine that the predetermined condition Cl is satisfied, when
the following&guition {Z) iscsatiSfied, namely, in addition to the condition of the Equation (6) described
above beingE ﬁgslﬁ]ed, v_vhen the difference be_tween the radio quality in the "pell #11" or thg "C?" #21"
and the best radio quality among the cells using any of the second frequencies fll and 21 is within a
predetermined offsetx[0127% deighbour’ +"Offsatds o threshold.5", apd aNeighbosir'1> "RO" - "Offset
8"Equation (7)
Here, “X"” is the radio quality in each cell using the same
frequency as the frequency (f12 or f22) used in the current
camped cell (the “cell #12” or the “cell #22”) of the mobile
station UE.
[0122]
For example, as Fig. 7 shows, when using the “cell #31”
as the camped cell, and when a predetermined condition Cl1 is
satisfied, the cell selector unit 16 is configured to change
the camped cell from the “cell #31” to the “cell #32”.
[0123]
Moreover, as Fig. 7 shows, when using the “cell #21” as
the camped cell, and when the predetermined condition Cl is
satisfied, the cell selector unit 16 is configured to change
the camped cell from the “cell #21” to the “cell #11”.
[0124]
Here, in a case where the “cell #11” or the “cell #21”
is a macro cell, the cell selector unit 16 is configured to
determine that the predetermined condition Cl is satisfied,
when the following Equation (6) holds true, namely, when the
radio quality in the *“cell #11” or the “cell #21” satisfies
predetermined radio quality.
[0125]
“Neighbour” + “Offset 7” > “threshold 5” --- Equation (6)
Here, “Neighbour” is the radio quality in a cell adjacent

to the current camped cell of the mobile station UE (the “cell
#11"” or the “cell #217).
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Here, "RO" is the radio quality in a cell having the best radio quality among cells using the same
frequency as the frequency (fll or f21) used in a cell adjacent to the current camped cell of the mobile
station UE (the "cell #11" or the "cell #21"). [0128] Note that the above-described operations of the
mobile station UE, the radio base station eNB, the home base station HNB, and the switching
apparatus MME may be implemented by any of hardware, a software module executed by a
processor, %o_[ §6c]ombination of both. [0129] The software module may be provided in a storage
medium of any form, such as a RAM ( Random Acce s s Memory) , a flash memory , a ROM (Read
Only Memory), an FRRONM (Erasable Rragrammaltie ROM), dnEEPROM’ (Electroricalty Efasable and

Programmagiel RQM), a rgglster ﬁ hard disk remlovable disk,, or 2 CD-ROM. [0130 Such a

storage medium is Connected fo the 6r%%e§§%r% S8 that the protedsor car réad’ r%%uéfr]‘?cii wifte into the

storage meditts Mareover dhe sterage sardivmnnay dedptegiatedintoithe precassor.ikuther, the
storage medium and the processor may be provided in an ASIC. The ASIC may be provided in the
mobile statiBRYJE &AFthe Fadievbdye statighteNB. Fufthernforé athestdrzige mediGrhYand the

processor may;be P&%V@Sdﬂ'ﬂéh%ﬁ%@@i%ﬁﬁe@ Q%@%@§€§9P Q@§e &éa_é@f‘i%}iﬁ ao_ﬁo@i%rete
components. [0131] The present invention has been described in detail above using the

embodimentaboges ittid apparenttbthosé skilledfinthe aet et tiee preSentimventiandd hovlimited to

the embodiment.desgrib q h §in. Th present 'ﬁve i?n ma carried out modifield r corrected
n
forms Withoh?c?%pgrtincge?fom the sgi]r:if%mg sccoepe of#t%e praesén%?}]%e%%(s)ﬁ detined gy}l%elggpended

claims. Thesefore; thiecdescriptionsafribespresentiheentiaro hasthesmnugiven ¢ar itlustratide firposes only

and is not intended to limit the gresent invention whatsoever. [0132]
1s within a pred

etermined offset.
[0127]

“Neighbour” + #“Offset 7" > “threshold 5”, and

“Neighbour” > *“R0"” - “Offset 8” -:- Equation (7)

Here, “R0O” is the radio quality in a cell having the best
radio quality among cells using the same frequency as the
frequency (f11 or f21) used in a cell adjacent to the current
camped cell of the mobile station UE (the “cell #11” or the “cell
#21") .

[0128]

Note that the above-described operations of the mobile
station UE, the radio base station eNB, the home base station
HNB, and the switching apparatus MME may be implemented by any
of hardware, a software module executed by a processor, and a
combination of both.

[0129]

The software module may be provided in a storage medium
of any form, such as a RAM (Random Access Memory), a flashmemory,
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.
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Note that the entire content of Japanese Patent Application No. 2008-243401 (filed on September 22,
2008) is incorporated herein by reference. INDUSTRIAL APPLICABILITY [0133] As described
above, the present invention can provide a cell selection method and a mobile station that allow a
camped cell to be properly selected in an environment where CSG cells and macro cells coexist.
CLAIMS [ 1]A cell selection method in which a mobile station selects a camped cell among one or
more specif'tq)g%lﬁ) selectable as

Such a storage medium is connected to the processor so
that the processor can read from and write into the storage
medium. Moreover, the storage medium may be integrated into
the processor. Further, the 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 station eNB. Furthermore,
the storage medium and the processor may be provided in the
mobile station UE and the radio base station eNB as discrete
components.

[0131]

The present invention has been described in detail above
using the embodiment above. It is apparent to those skilled
in the art that the present invention is not limited to the
embodiment described herein. The present invention may be
carried out as modified or corrected forms without departing
from the spirit and scope of the present invention defined by
the appended claims. Therefore, the description of the present
invention has been given for illustrative purposes only and is
not intended to limit the present invention whatsoever.
[0132]

Note that the entire content of Japanese Patent
Application No. 2008-243401 (filed on September 22, 2008) is

incorporated herein by reference.

INDUSTRIAL APPLICABILITY
[0133]

As described above, the present invention can provide a
cell selection method and a mobile station that allow a camped

cell to be properly selected in an environment where CSG cells
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5 a camped cell only by a specific mobile station and one or more general cell(s) selectable as a
camped cell by any mobile station, wherein the mobile station uses a first general cell as the camped
cell; 10a first carrier frequency is used by a plurality of cells including a first specific cell that regards
the mobile station as the specific mobile station; the first carrier frequency is different from a
second carrier frequency used in the first general cell; and 15 the cell selection method comprising:
changing, at the mobile station, the camped cell from the first general cell to a first specific cell, when
determined that the first specific cell has best radio quality among cells using the first carrier
frequency, and when determined that the radio quality in the 20 first specific cell exceeds a threshold.
[2]A cell selection method in which a mobile station selects a camped cell among one or more specific
cell(s) selectable as
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a camped cell only by a specific mobile station and one or more 25 general cell(s) selectable as a
camped cell by any mobile station, wherein the mobile station uses a first general cell as the camped cell;
a first carrier frequency is used by a plurality of cells 30 including a first specific cell that regards the
mobile station as the specific mobile station; the first carrier frequency is different from a second
carrier frequency used in the first general cell; and the cell selection method comprising: changing, at the
5 mobile station, the camped cell from the first ge@BraIM|l to a first specific cell, when determined that a
difference between radio quality in the first specific cell and best radio quality among cells using the
second carrier frequency is within a predetermined offset, and determined that the radio quality in

[1] A cell selection method in which a mobile station selects

a camped cell among one or more specific cell(s) selectable as
5 a camped cell only by a specific mobile station and one or more
general cell(s) selectable as a camped cell by any mobile
station, wherein
the mobile station uses a first general cell as the camped
cell;

10 a first carrier frequency is used by a plurality of cells
including a first specific cell that regards the mobile station
as the specific mobile station;

the first carrier frequency is different from a second
carrier frequency used in the first general cell; and

15 the cell selection method comprising: changing, at the
mobile station, the camped cell from the first general cell to
a first specific cell, when determined that the first specific
cell has best radio quality among cells using the first carrier
frequency, and when determined that the radio quality in the

20 first specific cell exceeds a threshold.

[2] A cell selection method in which a mobile station selects
a camped cell among one or more specific cell(s) selectable as
a camped cell only by a specific mobile station and one or more
25 general cell(s) selectable as a camped cell by any mobile
station, wherein
the mobile station uses a first general cell as the camped
cell;
a first carrier frequency is used by a plurality of cells

30 including a first specific cell that regards the mobile station
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10 the first specific cell exceeds a threshold. [3] The cell selection method according to claim 1 Or 2,
wherein in the step, themobilestationperformthe determination, 15 when the general cell at least
partially overlaps the first specific cell. [4] Amobile station configured to select a camped cell among one
or more specific cell(s) selectable as a camped cell only 20 by a specific mobile station and one or more
general cell(s) selectable as a camped cell by any mobile station, wherein the mobile station uses a first
general cell as the tampeokecell; ic modfitst carael frequency is used by a plurality of cells 25 including a
flrst specific cell that reg}%d§ g%% @%%lllfeﬁtggﬁraesﬁ%tlhe% gsqeclzglc d”l‘fPQﬁ esrtl%tlc%r};otrpeaﬁrssé carrier frequency is
different from a second carrier frequency used In the first general cell; and
carrier frequency used in the first general cell; and
the cell selection method comprising: changing, at the
5 mobile station, the camped cell from the first general cell to
a first specificcell, when determined that a difference between
radio quality in the first specific cell and best radio quality
among cells using the second carrier frequency is within a

predetermined offset, and determined that the radio quality in

10 the first specific cell exceeds a threshold.

[3] The cell selection method according to claim 1 or 2,
wherein

in the step, the mobile station perform the determination,

15 when the general cell at least partially overlaps the first

specific cell.

[4] A mobile station configured to select a camped cell among
one or more specific cell(s) selectable as a camped cell only
20 by a specific mobile station and one or more general cell(s)
selectable as a camped cell by any mobile station, wherein
the mobile station uses a first general cell as the camped
cell;
a first carrier frequency is used by a plurality of cells
25 including a first specific cell that regards the mobile station
as the specific mobile station;
the first carrier frequency is different from a second
carrier frequency used in the first general cell; and
the mobile station comprising: a cell selector unit

30 configured to change the camped cell from the first general cell
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the mobile station comprising: a cell selector unit 30 configured to change the camped cell from the first
general cell to a first specific cell, when determined that the first specific cell has best radio quality among
cells using the first carrier frequency, and when determined that the radio quality in the first specific cell
exceeds a threshold. 5 [5]JAmobile station configured to select a camped cell among one or more specific
cell(s) selectable as a camped cell only by a specific mobile station and one or more general cell(s)
selectable as attamped icelltbysarye inolile station, wirereinel( thérmdbilehstatioh eisés adfirst general cell

as the campedcell; . .. a firﬁt cgrriegfreguerg@/ IS us§d by a pluralit gf cells incJCLhdingia first specific cell
£ 1 t Al Lo
that regards the mobile station as the esrs)ecrlﬁc mobile sta oﬁmig%g |rstsclell?rjl'équfreqeuengyS Is different from

a second carrierdrequendyresecirrthe first géreralceliyanded that the radio quality

in the first specific cell exceeds a threshold.

[5] A mobile station configured to select a camped cell among
one or more specific cell(s) selectable as a camped cell only
by a specific mobile station and one or more general cell(s)
selectable as a camped cell by any mobile station, wherein

10 the mobile station uses a first general cell as the camped
cell;

a first carrier frequency is used by a plurality of cells
including a first specific cell that regards the mobile station
as the specific mobile station;

15 the first carrier frequency is different from a second
carrier frequency used in the first general cell; and

the mobile station comprising: a cell selector unit
configured to change the camped cell from the first general cell
to a first specific cell, when determined that a difference

20 between radio quality in the first specific cell and best radio
quality among cells using the first carrier frequency is within
a predetermined offset, and determined that the radio quality

in the first specific cell exceeds a threshold.

25 [6] The mobile station according to claim 4 or 5, wherein
the cell selector unit is configured to perform the
determination, when the general cell at least partially

overlaps the first specific cell.
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the mobile station comprising: a cell selector unit configured to change the camped cell from the first
general cell to a first specific cell, when determined that a difference 20 between radio quality in the
first specific cell and best radio quality among cells using the first carrier frequency is within a
predetermined offset, and determined that the radio quality in the first specific cell exceeds a
threshold. 25[6]The mobile station according to claim 4 or 5, wherein the cell selector unit is
configured to perform the determination, whenyij | cell at least partially overlaps the first
specific cell. ABSTRACT CELL SELECTION METHOD AND MOBILE STATION A cell selection
method includes steps of:KA). detdrRirinGNalva: mitbile 2Stati OfORIE)E WHENTEr@Y not a first CSG cell
satisfies a predetermined condition, when using a first macro cell as a camped cell; and (B) changing,
at the mobile station (UE), the camped cell from the first macro cell to a first CSG cell, when
determined that the first €S cels satisfiesdhe predetesmined-qondition. gk of: (2)

determining, at a mobile station (UE), whether or not a first
CSG cell satisfies a predetermined condition, whenusinga first
macro cell as a camped cell; and (B) changing, at the mobile
station (UE), the camped cell from the first macro cell to a
first CSG cell, when determined that the first CSG cell

satisfies the predetermined condition.

Fig. 4
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