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DESCRIPTION CELL SELECTION METHOD AND MOBILE STATION
TECHNICAL FIELD 5 [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 10 mobile station. The present
invention also relates to the mobEEGARINBIACKGROUND ART [0002] 15

invention also relates to the. ml _ RT [000
RANAWG o 5 FemS Eass ko FINE AN e ‘T A5Bhg Term

Evolution)" as a radio access scheme. 0003] Specifically, in the current
@ﬁﬁp@gﬂi@ii N§: @ 20 mobile communication system is configured to
manage a specific mobile station (a mobile station permitted to select a
speeditlcell as a camped cell) belonging to a CSG (Closed Subscriber

Group) upglen ool OfReNITEPReq SIRIORSINR PP 2edf HNRE thod

words, in the current 3GPP specifications, only a specific mobile station
bemigihghramroBEl eaptatieimsed eptionk @aiPed adddGvengspeemit i)
upde§ SOBEPLEE ARG d1osae DasgiaHoR EVBoIIRPHY3Q Hayeq s dmSHiRat
3GPP specifications do not define 1 a method in which the mobile station
sekatd acangegesmmnal 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 iIn 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
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an environment where CSG cells and macro cells coexist. [0006]
Accordingly, the following situation may occur. 5 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
cannetheithrige wha chntihed el kdaehet@S @ oebel@ {3307 Tapgrdseal 1 in

"%’r‘?”é'}?\'?i‘}%%HSﬁ'E %ﬂg?é“ £Bsids ‘i@o'&@é ’rﬁ§c§%°‘%%i’i%b'88h has an
objective to provide a cell selection method and a mobile station that allow a
chaificell to be properly selected in an environment where CSG cells and

15 macro,cells §pR¥iRY DISHOSHRR Qi A51E INYENTION [

, 9&81 %E&ﬁr
aspect of the presentinvention is summarized as 20 a cell selection met od
irfPperdfacadiiye sxetnedece nobakmhetati emuadnospatiisoetiell as

sgleciable; a3 fiICaMRGL Y UX B¥&rars el Mapy¢ SR AJAADRBE e

cell selectable as a camped cell by any mobile station, the cell’selection

nABEOI ARSI b (ORI RHAY Rt tResmbeRE R RoRS2S RARRer
O 0P} 2 RiSEIBRY e LeoRdliANds SR fiad cubene HeO adflistagaceal sl

as the camped cell; and (B) changing, at the mobile station, the camped cell
fronafge fitldigycrrar¢enad b #at Bpeclictedle When determined that the
p mined condition is satisfied. 30 [0009] 2 In the first aspect, in the step

(A), the'mobile station
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 fTirst specific cell, when determined that the
predetermined condition is satisfied.
[0009]
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can determine whether or not the predetermined condition is satisfied, when
using the first general cell as the camped cell, and when determined that the
mobile station is located in the 5 general cell which at least partially overlaps
the first specific cell that regards the mobile station as the specific mobile
station. [0010] In the first aspect, a first frequency used by the first 10
specific deil tha Hd diffeaspéoim dsetadskequéhdy tded myb iHe fedation
QSQﬁf%leCFé"rrﬂi‘H?WOvﬁ@ﬂ%‘?f !Peﬁ?tpame @%d%&%ﬁ% ﬁ&H R85 S s
quality among cells using the first frequency, and when determined that the
r&adib igullieg inthenfirstisygetiiie telfstiirerfabtaalibanigig,aaspadistields

SLaHPFh %%%Hpmwtéﬁﬁtp%t BBRY Seadiion i?ssi‘%% rii”i‘#ethe
step (A) , and can change the camped cell from the first general cell to the
figgrpezkicerlll inthechem (Bl gesti)pactaakd Yirstweptaps flilge First

'SHUERFY L3t Y EHa dPL sRREIG el fani e LHSEEAAD 315890k Fic

f

frequency used by the first general cell; and when determined that a
difftr& hee skaftlesh radio quality in the first specific cell and best radio

q @Btyoe_)lmong cells using the first frequency is within a 25 predetermined
offset, and determined that the radio quality in the first specific cell satisfies
first radid GuEg ftheS Thabine statich thrsdeieratHenRYt Heeprodetdieniibics t

L TSGR e e e v,
the fTirst general cell; and when determined that the first
specific cell has best radio quality among cells using the first
frequency, and when determined that the radio quality in the
first specific cell satisfies first radio quality, the mobile
station can determine that the predetermined condition is
satisftied, in the step (A), and can change the camped cell from
the first general cell to the Tirst 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 fTirst specific cell, in the

step (B).
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0012] In the first aspect, when determined that radio quality in the first
specific cell satisfies first radio quality, the mobile station can determine that
the predetermined condition 5 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)
0013] In the first aspect, the cell selection method can further 10 include a
stEPPdR(C) setting, at the mobile station, a second specific cell as the

camped ggll yhep; 'ﬂ%‘tdﬁg%tcé%‘l a Qﬁ@ﬁr%fsf?m%ﬁﬁgﬁé? PEA1 Bdggg(ﬁﬁ%/

quality, and when detected the Second specific ce es notre
miabitdhetdiiors tspecdfdcificahbbilattafdearti satsfies tirduadivtys the

ityy [0 | i - ti .
e e R i paer
sésoadEirElRdcell fo theesde® gehkranbdll c20 vehenasird etheaspeddcel I

SeeoificrRl! #PrDe CRMRPPICEL ANGYRRR #5tacted Resqqaudaaera) fethe

that satisfies the second radio quality. [0015] A second aspect of the present
irf&gitioB3 summarized 25 as a mobile station configured to select a
C 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 sttidhed redbasrestontinelGaihl s tegtdaasisithad eanfifurdies

detRriine Whetaey Ief Nt S0 pASteLRIngf cRoFIRY Sesdtislied WheRond

using a first genera
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 selection method 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 satisftied when using a first general
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4 cell as a camped cell, and to change the camped cell from the first general
cell to a first specific cell when determined that the predetermined condition
is satisfied. [0016] 5 In the second aspect, the cell selector unit can be
configured to determine whether or not the predetermined condition is
satisfied, when using the first general cell as the camped cell, and when
deedriniagcetizanhednobild statioh tis lobategkinttre gempead cegilWhiotoat kst

oat ot . | " . : :
T o S TG L S A AR I e
utbe redefrerussificosll tande diffesatiBdted second frequency used
bgogl?éje 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 qudlfty EhtheSepspecifipeck .sckiRfiestild ragibeqiay uUhétcetan be

SelssiagtrGanthe coplignind QAsBRINGPatie PERACBIBINet rmined
condition is 20 satisfied, and to change the camped cell from the first general
cepnd IHd ginstish &aftd €l efh018)1en the tegohdeaddd@tadhserradueady as

UgRE RaMIStr LeTReCHRGElHRADN e ELIRTRTLA ¥R A SERRNAIRAHE SR

by 25 the first general cell; and when determined that a difference between

rd@d gaaksar thehryepecat eel hnd bekerhdisaghainy hhdddy canerking
the, Argtiirequepex iswdinia Py RIRSetepueasOliRBtidRd FEISTRIPFShINA! %
radio quality in the first specific cell satisfies first radio quality, the cell
speciftic mobile station.
[0017]

In the second aspect, a First frequency used by the fFirst
specific cell can be different from a second frequency used by
the first general cell; and when determined that the first
specifTic cell has best radio quality among cells using the first
frequency, and that the radio quality in the first specific cell
satisfties 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 fFirst
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
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30 selector unit can be configured to determine that the 5 predetermined
condition is satisfied, and to change the camped cell from the first general
cell to the first specific cell. [0019] In the second aspect, when determined
that radio quality 5 in the first specific cell satisfies first radio quality, the cell
selector unit can be configured to determine that the predetermined
cpnéifiehassanigfech ratittborhasgeathesdareg e cang itiharh ang irthgecmmnaked
c the first. sneGif] Il | h t t
dgltl)ei((:ite?fé ée?é%aﬁ?&lgﬁgtége%ﬁ |Iesgséerzicior?§ rzﬁd?g(éféj%ef grév((ih\?v‘;ufgr? cell.
de@stted a second specific cell that does not regard the mobile station as the

specific Wﬂpéﬁes?é@éhﬁ”%ﬁ?é@?%mﬁ g gl ‘H?af%ﬁ%'&‘éﬁ%‘l"ﬂy
can be configured to set the second specific 15 cell as the camped cell.
[Oopthe thirsdcong abpiet ophdnsaading tiescbbrsitspecifio ciip bbtilie the

CREPPAEqb A VORT ASSHEH BTG APEa A Sl dRaY RRNENSHERE the

second radio quality, the cell selector unit'can 20 be configured to change the

canfsieresniond therdtbharspecirt tefl t6dheasut AdEna e Hefl. GO R
e #SppEhOine RiGSSPTJRARIIAN STUMARAFR fAPr&CeheRIPFIR cel 1 .

method in which a mobile Station selects a 25 camped cell among a first cell
ubRP&irst frequency and a second cell using a second frequency different

from the figsty frequensa (i feLECIGHIGN Methad taclpdindhagipR Rl cel I
changing, at the mobile station which uses the first cell as
that satisfies second radio quality, and when detected a second
specific cell that does not regard the mobile station as the
specific mobile station and satisfies third radio quality, the
cell selector unit can be configured to set the second specific
cell as the camped cell.
[0021]

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 Tirst 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
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the camped cell, the camped cell from the first cell to the second 30 cell,
when a priority level of the second cell is higher than 6 a priority level of the
first cell, and when determined that radio quality in the second cell satisfies
predetermined radio quality. [0023] 5 A fourth aspect of the present
invention is summarized as a cell selection method in which a mobile station
selgotd ax thyhdey edll eifnahg affinss tetiekbing anfit svifen udeiby rand edsgbatd
c | reque if tofr j r ell_ .-
el b e o R LR TR
ugus kg Yirst cell as the camped cell, the camped cell from the first cell to the
St/ﬁ?@%]ce”’ when a priority level of the second cell is the same as a priority
el of the first cell, and when determined that radio quality in the second
cell satisfie§gegbianiact raflidhs quahgahditheenddionyuditpunmad fired

cell doesiqt sl RGIstetRINe g rRdiR AUty RORAA St asRedfdbes

present invention is summarized as a cell selection method in which a
niolsiRnpedioreddeairane chimsdd eel biienga Arsktestudingarmnrey and

eQRNMEPEd A SEEPRG S884E3ne FPEGABAdLP RO HE R emetRs PEY

frequency, the cell selection method including a step of: changing, at the
nidiRUsaEyR WHIEh 68dd trefet Ebmsmeidhedmpea kil ige earfipen cef:

fronaiRa st cetl teHbensenand LeLEloMhn iy Ieve! fithesecand gell

is lower than a priority level of the first cell, and when determined that radio

qLBsgaTRRE Sedohd i sanpresqsbhidiesmiteg FAdgrt cell to the second

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 iIs 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 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]
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quality and that radio quality in the first cell does not satisfy predetermined
radio quality. 30 [0025] 7 In the third to fifth aspects, the mobile station can
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 5 a difference between radio
quality inlthetéecorhiieell &nd HeEthraaipgotiity dimengadsllbeusitgtiion can
SSHSH?J%@Q%E@W'@&] P émf‘ﬁds%ffégq io%‘?&rfé%@c?rﬂﬁ’(}%ﬁ,
the present invention Is summarized as 10 a mobile station configured to
selean bengsspodlicaldnysa dirsperiifusinged firseflegtahdeans a sevired
c [ iffere he_fi '
D e T harioh Jmcer MRl U
frerd kifidgirencs| be thiesacbadiceifuaddit I a gherisekvet oteld fdiessll

i%ﬁ@f@fcm&li‘ LD JVel P08 {15ef £l WER RS Galdy Li%eqllféﬁhﬁ

camped cell, arid when determined that radio quality in the second ce
satighesplaisiénamhaffsfd quality. [0027] 20 A seventh aspect of the

p C;'nvention 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\fiehuEh@sapeteaf i RECHSNFebeeity! Bt ImshiTawlisnd as

o idARISIRLBhYRE PO LY R IR 2P & Heopmprshecd ¥pse
the first cell to the second cell, when a priority level of the second cell is the
saft a4 plofitfirst 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 i1s used as the camped
cell, and when determined that radio quality in the second cell
satisfties 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 Tirst 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 i1s used as the camped
cell, and when determined that radio quality in the second cell
satisties predetermined radio quality and that radio quality

in the first cell does not meet predetermined radio quality.
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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 30 in the first cell does not meet predetermined
radio quality. 8 0028] A eighth aspect of the present invention is summarized
as a mobile station configured to select a camped cell among a first cell
ubPeR&lirst frequency and a second cell using 5 a second frequency different

from the firgt.f e ije_station including. e it
configuré&d %o' (‘Scﬁ?zlaﬁng%a@ﬁ]e??ar%ﬁ?ﬁ 8e r%%ﬂ?eﬂgt%pe Iﬁ%”tr?ﬁgsgﬁ:%ﬁrﬁgéﬁ,ed
waereansior ity |eteltofahecstbirglgeltistovaa kbat @ prianpedecelldf teoigt

cell thefiys is Yys t Il.a rmi
e A P ey e eI Py
tiratsadRNgudingawetneyirdd ddieieat nbrane g eddiesibhife@ aadgiocyualithe

ORABI e g a4 FIRIDARPCS: A §eL SRR UNRi 1> EBRAGured to

configured to change the camped cell from the first cell to the second cell,

wiHeange SbeoRaniaidsce bhetmuncehesEibcdblecdd steatipeseenhigella
SRRENGIPPRUT FIRITBVANA HERE JElSIRINE NS AIErCRRa PEYFREREIP

quality in' the second cell and best radio quality among cells using the 20

sheyRd pERRe & rshigah b pregeitheifitnsgised BReRseEEsTRIP oM
TER PRAVWINGS RABHIFiedIdhige Jr!a?dwiagéﬂmﬁmwi'aaéh%@éﬁr&'ken I

configuration 25 a mobile communication system according to a first
efitdddibkaR BreferIgeHialdmithe 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
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[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 30 determining a camped cell of the mobile station,
according to 9 the first embodiment of the present invention. [Fig. 4] Fig. 4 is
a flowchart showing an operation of determining a camped cell of the mobile
sl ecstrdingad i tenfirst Entihedimesesfthé pres&dvinvention. 5 [Fig. 5]
Fi is a rt showing an I f rmjping a c of
ti&r‘f?o'bilgi(?(\gﬁo . acl?:o\r/ilﬁg%o ﬁﬁ%ﬁ%ﬁbgﬁﬁeﬁ of %ﬁé p@gé%%%ﬁgu of
irflesrioni (Higo 63 Rignpesl cidWchirtbieonaiy he setition.obckeeethiining@
AR OLL TR BIomacHYEln A ! embodment o
the present invention. [Fig. 7] Fig. 7 is a diagram illustrating a mobile
cbhauni&dtioh 1 8ystém &gcordifd ey ansdificasiopnal 0f tharpresetatiamiont

BRRE MG RGARRY BSPIOH HdEIbbAN LN 18103 ording to

(Configuration™of a Mobile Communication System According to a First
Ethsodibiat smbedieeeht afvepn) resenind Ry enfdl anto 3, the

CPRigUrayn ¢fid Mopile; COMMPNSGALON Y SHBARTG i t8§?eii§éion of
embodiment of the 20 present invention will be described. 0032] As Fig. 1
sHERAT THE Mishife cafiftnietibytenmabidriif§as tRe emBBEKAdAY TO

iInglades @ enshingiseparasys MME, (Mobility iYigragqrent Entity) ; home
base stations HNB #1 and #2 25 that manage CSG cells éspecmc cells) #1
ahtibe:, vdspdetivélys dibasaan tadosd eI B amPh? REREREdE M

ngb%tem 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 i1s a cell for which a CSG i1s set up,

10
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(general cells) #1 and #2, respectively; and a mobile station UE. 0033] 30
Here, the CSG cell is a cell for which a CSG is set up, 10 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, 5 the mobile station UE is a "general mobile
svmereas tithe cerine GG kcdk \@hea ldelbayingicch G:@GC§@t d@f@ea up.

F[)'élllle'& s%a?%n en# thatgggr%gﬁn%r hs% (%F%é%?ﬁ?ﬁﬁ{aﬁ%e mo |Ie E%If@e“

cﬁﬁﬁﬁéﬂlcatlon system according to the embodiment, the CSG cell #1

regards e monie SIATA Wi, P0 & sReclicyipbks st dagakie elayipn

permitted to use the CSGcell #1 as a campe cell, namely, a mobile station
ptheitiabid pe g6t yminiGati i dienpead SEobdll @15 ek nBthaotHerat

haafci; 26 €8l ¥2 daRRRYdPOAL H?FfBOQ'l?s%‘aé@P J‘éEFB?‘ % "8ReEHn

mobile station”. Accordingly, to the mobile station UE, the CSG cell #1 is an

"6wh e cél, BiviakBarSBnebl Hrigah i binstadert el ipastsresific
AgBPIe 13 ha PEAMNR SERUP Bipgain ReEIG@ Gl #1 partially overlaps

the macro cells #1 and #2, and the CSG cell #2 also partially overlaps the
ml&Q8%klls #1 and #2. 0037] Note that the CSG can be set up not only for a

cell undey n2 3 RENHRILA FeSAEANEH NOMG HASe PN 1a8YPdiRd1O¥seSthe
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 the mobile station
UE as a “specific mobile station”. Accordingly, to the mobile
station UE, the CSG cell #1 i1s an “own CSG cell”, and the CSG
cell #2 1s 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.

11



10

15

20

25

30

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 30 temporarily to the employees and customers of
a cafe. 11 0038] In such cases, the same CSG may be set up for multiple
c&MO38 Inultiple radio base stations. The radio base stations are ranged from

II-sized lguy- larae-si . )
Acoordingl) o he RIS el 5 OVe Beehanauol 1 tiple
epediipassedl &nd keradidibasessisibmtmanaging he celiifor hichIteBBIs

Selap E%ﬁg;%&e”hiﬁrﬁp%ﬁiéuﬁi ajod 4198w o8I Payh Lty Hl'\ck‘?f'%';feo-rsized

convenience reasons. 0040] The switching apparatus MME is configured to
nithHy BpRCifA®bIle stations in CSG cells under control of the home
baggsigtions HNB connected to the switching apparatus MME 15 (namely,

configured to manage specific mobile stations permitted to perform
communhetierdiaghy CSBcelibp [0esgraRdrhaitivengiehkizy bthfe ho@ee

base i HIVE BALJRGEEEH ed iR mapags & BRUINS ARk SIHRYTHY

cell under 20 control of the home base station HNB. However, the home

baseedhiEPNHNE eArRfeSAsigleg tvHer{ 856 (aet bar freabrC kaekbydarifed
cqsidSHBAIASIONS SYERAS FREU Yot I8 oPRRlRTANR dhaidhe mitching

aEparatus MME be configured to manage specific mobile stations in CSG
céf948bescribed above.

The switching apparatus MME is 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, i1t may be the home base station HNB that
is configured to manage a specific mobile station inacell 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 1is
preferable that the switching apparatus MME be configured to
manage specific mobile 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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25 [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 30 cell selector unit 16. 12 0043]
The broadcast information receiver unit 11 is configured to receive broadcast
irff6eA3don transmitted via a BCH (Broadcast Channel), an SU (Scheduling

Unit) or the li ' tati t '
FINB matgi e T Ol L P S £Vt e SRS FRne T
skior e8E 1084 4) Fordsaniplel M bakdvast tnsatithedcenigr uait BCH

104 j e, t.i iQn,. informati
e A TR e e L o G ¥R, from
cthentfdibediaggstat IDmedR oTALID) hpoablss Fhatdoadtismanaging
IYAERHATLIPERYPI(Uskds PPOTONTREC 1R R 5 (e Rl POSELRTb
information, information on the frequency of a cell'that at least partially
oVEdaps the cell (a CSG cell or a macro cell) where the mobile station UE is
c';?@@ga located (different-frequency information). 20 [0046] Here, in a case
where the mobile station UE is located in a cell F2 having a frequency 2, the
broadcadtanféeaaide retepy&rgadaass doHiRjirad tencterl wrHait 11

iIs configured to receive, as the broadcast information,
information 1dentifying a cell (or a TA: Tracking Area) where
the mobile station UE is currently located (a cell ID and a
TA-1D).

[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) i1dentifying each of cells F1, F3, and F4 that overlaps
the cell F2 at least partially; frequencies f1, 3, and f4 (e.g.,
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



10

15

20

25

30

"different-frequency information”, information (a TA-ID and a 25 cell ID)
identifying each of cells Fl, F3, and F4 that overlaps the cell F2 at least
partially; frequencies fl, f3, and f4 (e.g., xxMHz) used by the respective cells
FI, F3, and F4 overlapping the cell F2 at least partially; and the like. 0047]
30 The individual signal receiver unit 12 is configured to 13 receive an
intizidigesigmal ndngadtied frorgnhd sWithing EsshrinenMIVE. F00U8]HMY

ex E}ﬁl th iM li:vidual signal receiver unit 12 is 5 configured to receive, as
théB n i\%gual s{gnél, a "list of own CSG cells," a "list of overlapping macro

c&N948dd the like. The "list of own CSG cells" lists CSG cells for which the

CSG 1o whych (e MRPIlS ARUAN N EiRRIANIS 15 781 UP-EQE PAFN A NS 5y

4 i
CSG cells, the "list’of overE\pplng macro cel S"E’IStS 10 macro cells that

ooerl_ipghé@ts@d@mcmiluast @amaﬁyi mdﬂ@rb,ai@ﬂﬁQWidda sﬁghalf own
ST E i T RS e i
ahbiaheliet JpoeniGHeccRld siadibsisl G856 £FA) oVERRPPMEArORCSC
CROWRLA ifemipifstalien ¥bnabdeast BAgvs (980l he paraialel of
storage unit 13 is configured to store 20 parameters, such as "Hysteresis
(&lbe EBCrrEocithe (disteicevaniprainovragiP (gl e dB)sts
Incheqgea & FelePRR i PIRN AR 88 dai Jelof YRRV RSIRET A P!
[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 is configured to store
parameters, such as “Hysteresis (e.g., xx dB)”, “Treselection
(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]
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to change the camped cell of the mobile station UE. [0051] 25 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. 30 [0052] 14 The cell information manager unit 14 is configured to
manage Triferrmafidn bnfeaciatebicaibirdgenation)t [0d53]sTieerElgured to

i o _unit 14 i fi d ell
B G TR RN R TR s o R,
"t0§3Sdcy used", a predetermined offset "OffsetRSRP" or "Of f setRSRQ"

and the likg, fr.q3ch H?B-n{]%%%h'\'fﬂ%ﬁm%’&éfh%rﬁ*i sheldy QRARRBIN A" to
QRSRQmMIn" and the 10 predetermined ofiset "OffsetRSRP" or
"0fRatRS RO theg e klal afftareatvale dor rakdrddly deve b conkhoesanks

forgmuptinle reells KORSRMMGreover e dueshald iORPREMIY b e rmined

"QRSRQMINn" may be 15 called "ThreshServing, low", "ThreshX, low",
"PiEsei;‘RGFseRGRAE e  UUEB  BRaEinfthahenl dlenche neasteaed the
ce d@fg)&Tation may be notified of as the aforementioned broadcast

information 20 or as the aforementioned individual signal. [0057]
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 “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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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 25 "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
tedigl fed58p 3tnhagseaedt Wratiopatiormativkomeatien LhetfiB g 5

confi " S | o informati P .
A M Rt BT
FtinexawipleStheceddrch location information manager unit 14 may be

copfigdred to directly manage, as the search location information, the "list of

own CSG cells" and the "list of overlapping macro cells" received by the
individuaFelgazpmedevdieniicar gh kisatienthoFesnahi Reapsds fHeI®

MaCHhGehe iEBWP?&JiPet&etgiﬁtiqje%\ﬁiﬂmﬁ%@?qQ ‘l‘:ﬂlésj'semp]l t(gcat ion

Alternatively, the search location information manager unit 15 may be
chnfiguireaitiomantige s‘éhi@’tld@ﬁti@ﬂ’%f@ﬁﬁaﬁ@i |($f|’ng’é"rd°_rﬁh)?uﬁ‘ihu%/ C_Jf
9SVEFAEHTI RS hR I disi PLOWRESKR da G8)/S AR i USRIOV e RgRD
macro cells” réceived by the individual signal receiver unit 12. In this case,
tHeCcekypdh Wikkick? is d bddih BafiRedibie" CPEaNFHrrhagali At thtsikde

[GRRM0 2T YN OB tNG SeareN-eFRHCB H EERAUYD MR RER o 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. In 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 i1s 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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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] 25 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 stsgidre) addshavs, cthe (gehdrakdelisterlectibld @sia campedwedid

b il ti , 3 ' I C i

R R TR S A G A
cetI[bo64] 5 In the example shown in Fig. 3, regarding to the mobile station
Lﬁg&{ #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 thd freierexafmpdie thBaretuentyl 68 edchrnegar dmnthitentiatobi le

PUpdRiselid A elisinl anh 42 e SSEel L0 Ming the
frequency f4 each have a "low" priority level. Note that the frequencies fl
afiteauRBghefdiraentweque itidshdr el peisame el ugel SotRs) HEre2
thescell sglectos unil 6 iS5-6opAgYSF IR PRIUTEHE 2GR FPeglency 2 or
predetermined interval "TEqual”, whether or not there is any cell selectable

athecirpiieaely fdirragih dnavsiaibn UHaRR i fecce iy havihhteyghe

PHRENCAVRS a3 1He Grirent carppedeieltbabhe Y18, SRgnHE -#PEGBENCy
T4 each have a “low” priority level. Note that the frequencies
f1l and 4 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 “SSerchEqual” 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) is satisfied, the cell selector unit 16 1is

configured to change the camped cell from the “cell #1-1" to
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20 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 "SSerchEqual” or more.
25 [0067] For example, as Fig. 3 shows, when using the "cell #1-1" which
utbs tliedbluthey fl arsl hgs ththidiveorienmgyefdl, aitheasamped céll ighd

v@epoz} p{gd(itg\; ined condition A (R-criteria) is satisfied, the cell selector
unit 16 is 30 configured to change the camped cell from the "cell #1-1"to 17

tHOOEAI#1-2" using the frequency fl and having a "high" priority level. [0068]

In addit 93 5hows. | Y Jing hIER: an
o SR Ao e Sate (6 2ding WRETUSTS a1

frequency f2 and has an "inter ediate" priority eve ) cell,
wiiekcihe pesdéhe rfinedussaditibd anit Ragstiad, thdesnediedier Uit oF ILy

cepiayred ogehapgmole camped el fiomdhe Haliddnis filneoigi €edn
#2-2" using the frequency 2 and having an “intermediate” priority 10 level or
tHeTesipkisFindngthe srblisrdprandinkuing ds coniaeardetoabanoe
leed (S8R RAPUARLRNENE NEipy 2AeseriRed [tRe [RRES Mrpqyerpas
Fig. 3 shows, when using the "cell #4-1" which 15 uses the frequency f4 and
hes E1YoReridirguendly af2nandahmpadeefrnand WM aH pledetRFrhatddy

CRROUPTLRIS ARUISHRA.) the col SRIGEordisisrrifipiiey 1:ChARgRdlSng an

camped cell from the "cell #4-1" to the "cell #4-2" using the frequency f
“intermediate” priority level (see the operation shown iIn 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 T4
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 the mobile station UE (the “cell
#1-2, the *“cell #2-27, the “cell #3-1” or the “cell #4-2");
“OffsetRSRP (or Offset RSRQ) 1is a predetermined offset;
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and having a "low" priority level. 20 [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] 25 "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 feviotglé dtatibinel Eaghe "aelh IR Ithettuelcyd-2nthecaomied3-ae Ibr thE

,,g%#éa%?’l Og ﬁ%ﬁpg@{ﬁoﬁf‘fé&i R3RQ-is }H&edﬁ%@w'ﬂﬁgfffﬁa‘?"tﬁé
erving" Is the radio quality in the current camped cell of the mobile station
UEahb %11 1" ame “dhtistenesishiel Scall pretdtend FAgdtaresanedar .
prjgﬁp mined parameter. [0072] 5 Meanwhile, as Fig. 3 shows, when using
the "celf#1-2" as the camped cell, and when a predetermined condition B is
satisfied Merrw@ahlsie, &t cél sekeabpunit YhRNcoFinactheo ceahbetthe2”

campgrbeelrogythe igell A1id RdRe aChEdete AP 1OMANRI G WheD
using the "cell #3-2" as the camped cell, 'and when the predetermined
copditohigds faxfemnnéeethreeld satawtrrconi&uledie enahaeuned

CRBPARL G 10 ARG eRUT T rihttReceliqr 4 (SPe ¢BarARealRR 5D0%A .

in Fig. 6 described later). 15 [0074] Here, the cell selector unit 16 is
cblfigdded to determine that the predetermined condition B is satisfied, when

not 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 communication quality
(namely, a cell in which (radio quality “RSRP” or “RSRQ”) <
(““QRSRPmiINn” or “QRSROmMin’) + (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”) >
(““QRSRPmiINn” 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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detected a cell that satisfies second communication quality (namely, a cell in
which (radio quality "RSRP" or "RSRQ") < 20 ("QRSRPmiIn" or "QRSRQmMInN")
+ (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

midiis keestiesicany Ecald saasﬂeia’ail@ra&oaqmm% Q&Hema gdieimathidie
(r I| p' |
(F%Erl%%n"?gt@r E‘ﬁﬁ‘ S|ﬂ[5 trué’js\; [gé%]me th ngér]\gﬂt
cﬁhﬁgmwﬁﬁeﬁamﬁegotéeddamﬁ thea pn@lﬂel@rrmﬁéﬁinferUEI-"Tngher",
\I\ﬁ%% or not 19 there is any cell selectable as a camped cell for the mobile
stati E among the cells having a higher priority level than the current
camped dexef theheobitd tkgioA 1t 1 [PD7EF Smayrebehenpbbiid etatioh e

MPCRE ANHHIEAL R RRISISMpeg TP Valsd TERYRL NS "-@F\ﬁ)ﬁyg the

through the broadcast information and the individual signal desc above.

Nofeansege préasteail eedrinteiiad iy dduahs ryprdréesenaped abeve -
SRBENERRE PG PUIRL e BHRRE SR R4 FESXATPISRP F%iJher

shows, when using the "cell #4-1" as the camped cell, and when a
pff@d’et'éﬁnm@j somaitibAte iy adatriche i EER senttdntarvalis configured
'\%gbqa ge the camped cell from the "cell #4-1" to the "cell #3-1". 15 [0078]

oreover, as Fig. 3 shows, the cell selector unit 16 is
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 (Ffirst frequency); and when determining that
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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 20 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
cthdititRSBRs ahtiBEQ (@getio opeedticry Xhovih khEid: deddsétibed Gfanst
2 ere, C I it caonfi t in t
tf?ég?jjétgrné?nle co% %%ogjl; |s§J srghifge{;jn ,?‘v\é}?jr? et%%?gngqagﬁ{g’"&ﬁ%%
#(radhe firsa bptyifiRGEN has tREBESD" RIRRRFICIRI’ (radicQRERR)IN™)
the-GeNs using 30 the frequency fl (first frequency); and when
determining that 20 the "RSRP or RSRQ (radio quality)" of the "cell #1-1
(flre08&kcific cell)" satisfies first radio quality (namely, when (radio quality

"RSRP" @ RPR{A ive 1RRSRIMIt 4 QRSRQMY") holas tffé)-,%égm%
Alternatively, the cell selector unit 16 may be configured to determine that
tiropfdastsaditeddakrmmine Ehakithecasiatasrinadinpndkaen C is
duterpEs QEWEREINE RPRMN PhE IR AL IR RED S &ElEEH 1ehe
(first specific 10 cell)" and the best "RSRP or RSRQ (radio quality)" among
thE RN S [ HSGhETEd Octied ki & I TRl #B6cyT & Within dHel bre§cterrihbtc

OHef1 OMSRIRERE BESHSEIBRR Q- apaRiNepadG e APy t'&%ﬁipﬂﬂe

or RSRQ (radio quality) " of the "cell #1-1 (first specific cell)” Satisfies the first
ré&ﬁb'«ﬁ:&lﬁr}’l@ Hen&Kequritialilo GRS HsRIres RSk YLthin the
Ci@%@&?é?hﬁlned offset “OffsetRSRP or OffsetRSRQ; and when

determining that the “RSRP or RSRQ (radio quality)” of the “cell
#1-1 (Ffirst 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 “QRSRQmin’) 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]

21



10

15

20

25

30

or "QRSRQmin") holds true). [0081] Still alternatively, the cell selector unit 16
may be configured to determine that the predetermined condition C is 20
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") > ("QRSRPmiIn" or "QRSRQmIn") holds
true). [00BRFs25 (@pBhatiefeX ened/dloilé Cpmuricaiése Gigtamnsadr Hing
t i bodi the Pr t [ efepri Figs.
TR NG L LG R
emissiproht e e freseat imasitionogllilibe tesarbédws0 (8688 Tirst,
\@Ugﬁrence to Fig. 4, a description will be given of an operation in which

the mobile station UE changes a camped cell from a "macro cell" to an "own
CSG celis [6084]4% ARAWgG , 4ishoRepis 8idp 310 wigee iedeipf Khee  lidst
ob P, CESEEURT 8RN clist of PUeTAPRDGTASH G RalPE et s from
switching apparatus MME, the mobile station UE determines whether or not
tHd e rsyittaidn e e rtasnidio cENganairl e slag i W) dekang bees
NOHESAOF tPUBEhEnkO DioadsaRtETiimAlond s £y g st QHeriappinga
macro cells" included in the individual signal received from the switching

appat&uaMive. FaéleblDIne FpiRstaseN U tkdafinet WiHutaeeBr kbe
thi-BreRilesayAF i RGAGE I AhqHeAcHe & WHCBYRTIZRS i3y OWacro
CSG cell at least JDartI@”y. o ] ]

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, iIn 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 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 satistying the predetermined condition
C.
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15 [0085] Alternatively, in 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 20 determines whether or not the mobile station UE is
located in the macro cell which overlaps an own CSG cell at least partially.
[d@8BI8F/hen determined as being located in such a macro cell, the mobile

station the. | p-3l ] I
as bein;{%c%z?esg ?}efﬁéwg&r@g?ﬂ l, ']lgng2 W%hnggé{%%%gdc\gg?p%g %ﬁ'ﬁé}"iﬂa
peeperdatedt peeidCOTHitheen iR Step SteR, 3864mobhe statidd @ Btation
determi h r thergis.anQwn Il satigfyd -
e YA i e o e vdng e
oIredsts tel redsiongl id ppedétermined condition D, in Step S104, the
{leogtation UE changes the camped cell to the own CSG cell satisfying

the 5 predetermined condition C. [0089] On the other hand, when the mobile
station UBndefe@rakier thantherdhrmshaviabddecerakiisfyiHg wetermines

PiFRACERIRY FONABIOAWH: BSORRIFIOBARTLRS IR tRe 1 H e dOcOR P ed

Second, with reference to Fig. 5, a description will be given of an operation
ircAmAH AR nfobilENRafBR 13 tpRANEREUANS MNP § €N fiokd e “first macro
Cthovy “second macro cell”.

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 “TEqual” in Step S201, the mobile station UE determines
whether or not the radio quality “Serving (RSRP or RSRQ)” 1is
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
S202 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 “OffsetRSRQ”) >
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[0091] 15 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] 20 When the determination result in
Step S202 is negative (NO), the operation returns to Step S201. 0093] On
the Sedrimn (RARBothR 8B Thivailiog fdwaiiradepus2drys wffitinatiferst

o T D s She AP 7o bt [ elgrbot (RORY or KRy
being thé'radiotdnealily e thensscoenl resud tellndiieentepthd firmegadiyve

cpllos 3R pregdeieupiisd olisel QISEIRSRE" @5iQIfselRSRQ) > 23
('%er?/i’ng I‘RSRP or RSRQ)" l?gilt'ﬁg the radio guallétler'l the first macro cell) +
(H2RPdter "Hysteresis") Equation (2) When the determination result in Step

S203 s Reogiive o fNeY. i aPSALAN Rt idaRiE R EROT- R0PP]iR

other hand, when the determination result in Step S203 is affirmative (YES),

t2fodire sBfibimatideargdsSthe @%ﬁnﬁi@b_i:l#l mﬁi\@”'ﬂﬁﬁ ehrrges|the
e REPRETRFPorelhd O-PRRSE Thid-ovith j9ferenCq i@ Fide@oRd macro

description will be given of an operation in which the mobile station UE
chgddes

[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 iIn Step S302 i1s negative

(NO), the mobile station UE detects as being out of area in Step
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a camped cell from a "macro cell" to an "other CSG cell". [0097] 15 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 "QRSRQmMIn") + (parameter "Margin™) holds true. [0098] 20 When the
determination result in Step S301 is negative (NO), the operation returns to
SE946301. [0099] On the other hand, when the determination result in Step
Sﬁ@]}gfﬁffirmaﬂve (YES), the mobile station UE determines 25 whether or

not the Thobile station UE detects a cell in which (radio quality "RSRP" or
"RSRQ"On (tHR SRiFeiitamd' QRSREN 'Y et g paknas i Hgsta ldsitr) GRS
Uggp SERFNTHPRLETRLGe CHETIAIRY Gl olap S3edis the
negative 30 (NO), the mobile station UE detects as being out of area in Step
2aed3040thex [C8n eed bihdeteatiedHenSteriSRPminatihereanprdsted ! .

S0 afficngtive (YES), the mobile station UE selects the 5 cell (other
CSG cell) detected in Step S302 as the camped cell, in Step S303. [0102]
(ANERthgeous Effects of the Mobile Communication System According to

thagish |meprebiesPrerertlavansonl 40 YimiRG 855 system
communication system according to the embodiment, a camped cell can be
sbreasd propdidy FhanFirst Embodiment of the Present Invention)

With the mobile communication system according to the
embodiment, a camped cell can be selected properly iIn 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 f11 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” 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. In addition,
the frequencies 11, f12, 21, 22, 31, and 32 are different
frequencies.

[0105]
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environment where CSG cells and macro cells coexist. [0103] (Modification
1) 15 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] 20 In the example shown in Fig. 7, regarding to the mobile station
UE, a ceffen exnsinglz freapidriqy-fllfastiewssll wherusiagng fidguéced 11211

Z%ghﬁ?e"ecﬂ "EQE"}% I Ity JRKelRerelL? ﬁ}eHé‘P& irayeasdetand AL

using a frequency 22 each have an "interm |ate priority level; and a
cém#Biqudg &bs fesdlesel (31tandunddl| #GZI@smgréﬁrgquedcydszW

hﬁH‘é BaleaPLQiy 'ﬂ‘ I Ngig thatyy 'is’ ﬁl e “2Lrfi29, #31, and

#32 may be a macro cel or be a CSG cel In addition, the frequencies fll,
fIR¥06 )22, f31, and f32 are different frequenmes 30 [0105] 25 For

exampley s £igef SNOWS:; ghe'? usigadheyGel Aldin eqst?ﬁ@ cappgdeall apd

when a predetermined condition Al is satisfied, the cell selector unit 16 is
cShfggritPrAcik@lde tABCapad Hed fFU’rﬂdﬁ&e'E@ll Bad " ¢oned tdein#AR" i

[QLAGIIPERPVanas g 'R IENER 6118 18 "Bl Firdu ASa RS cempRfd

cell, and when the predetermined condition Al'is satisfied, the cell selector

uﬁh(iﬁmlgiﬁéd thcomntRe theehhped celffokéne’ el 4221 the
"qh#2q"- 10 [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 #127, 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 i1s
satisfied, when the following Equation (2) holds true, namely,
when the radio quality in the “cell #12”, the “cell #22” or the
“cell #32” satisfTies 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” + “Offset 1” > “threshold 17, 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” i1s the

radio quality in the current camped cell of the mobile station
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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".
15 [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
préddithairiame ddnditibh . Altibesdustidd, #21éh dre thiwWing Hgdidh (2) holds
iﬁg {@gnew,20\Nhentheradk)quaMyinthe"ceH#lZﬁthe"ceH#ZZ"orthe
" ﬁ# " satisfies predetermined radio quality and when the radio quality in
the "cell #eanvithe Feellirpa aashovteie A3 doed hétlRéethredccedline®”

b e AR
r&dio TR auig ¢h tocaf eriiaderst e therantasiatpen B@ﬂcbm@rhf)_bﬂ@ thtish
e e s e ey
#10" AA@TERIH 20 GkRecerll ¥BLONS[OLLOFMe&aNARd O L 2asdenmttaed
L e S an A o
saHsflddyvhe ikt TerhirtlEquaion (Deldids2Rucohakhely, caldddidn asd
the,eopdidpns & ide Govpiiep @hdrgeiad LhRvEBeRgsalipligHewherdha
difference between the radio quality In the "cell #12", the™cell #22" or the
nddieggengags 12, 22, and 32 is within a predetermined offset.
[0111]
“Neighbour” + “Offset 1” > “threshold 17, and
“Serving” + “Offset 2” < “threshold 2”7, and
“Neighbour” > “R0O” — *“Offset 37 --- 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, 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 is 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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10 the best radio quality among cells using any of the second frequencies
f12, f22, and f32 is within a predetermined offset. [0111] "Neighbour" +
"Offset 1" > "threshold 1", and "Serving" + "Offset 2" < "threshold 2", and 15
"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
athhe“ftedlierid2 (f100 fIeor 1328 Lis#ddii a cell (the "cell #12", the "cell #22"
8@][%"?" #32") adjacent to the current camped 20 cell of the mobile station
: % 2] Furthermore, as Fig. 7 shows for example, when using the "cell
#12" as thercantimialll sed edioraipicddenaiced fagudiadritBlds tarivioe,

A g anURL AR AP aslnuIed inchena fas papmpeflapt oLt

2" to the "ce . Moreover, when using the ' #22" as the
cérpedtethan¢ahkerdze predetaanredceddditnrtBiiesatibieothtopding

30elR5i0h ,ﬂﬁlﬁdi,d@rﬁme%@mwgmﬁ @RPPLAR fom 4 e Rl
#22" to the "cell #32". [0114] Here, the cell selector unit 16 IS configured to
déaarhiné2@at ee phaictemtiheti®bndnedi &F e Satidfrede beeH firddend §0
faaa P 1PatEhieR 1R FRRGTG GEL131Y WA e dRIQWing Egyadan 4dby |
holds true, namely, when the radio quality in the "cell #22" or the "cell #32"
sttdfies prRUIBIMARAL 46 dgEaIt HivFwhad ieddald §Mality in the "cell

#Eéi@gjhe"cen

“Neighbour” + “Offset 4” > “threshold 37, 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 iIn
the current camped cell of the mobile station UE (the “cell #12”
or the “cell #227).

[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
satisfties the predetermined radio quality among the cells using
the same frequency as the frequency (f12 or f22) used iIn the
current camped cell (the “cell #12” or the “cell #22”) of the
mobile station UE.

[0117]
“X” + “Offset 57 < “threshold 4” --- Equation (4-1)

Here, “X” is the radio quality in each cell using the same
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#21" does not meet predetermined radio quality. 10 [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 15 #22" or the "cell
#32") ; and "Serving" is the radio quality in the current camped cell of the
nfotggustatynasE (e fostopericyr ¢fid 2celr #£22) [05E6] InnaddigonUthecodl|
S runi e ig , 20t termi the rmi

cgn t%)% Efgii‘psa IS ietfd, gv%ﬁ:gn%?%dfo?ﬁ%wcﬁﬁgs Eq%%itli?)rgg (%ﬁ-l]}hgﬁg ﬁ?e%%%qe
agtiitiorom WYhe Equation (4) described above holding true. Specifically, the
Efé?{igi (4-1) holds true, when there is no cell that satisfies the
predetermined radio quality among the cells using 25 the same frequency as
the frequendheotbef2bpodedtiretice Idusehectntped tell fiHs "eenfiiguigd

& G ERRINE! R RIS PEHIOR I KRH i £ GTRA! Ps SHISTI,

4" Equation (4-1) 30 Here, "X" Is the radio quality in each cell using the
sahrn Zhaeqeehty@2thefictiencsal1263322) ssadihGheedrrean@arhged

C%Hét%'iqedhﬁﬁ' RGP 83 heie fieRile iAlqY YGnl Akl vdd o
the other hand, the cell selector unit 16 is configured to"determine that the

ofEgeteonABBICItHh BING sERAk oh i Ihetesariled ake veelbedng
IS8 6GSPickRl; ILMRAR 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 22 and 32 is within
a predetermined offset.

[0119]

“Neighbour” + “Offset 4” > “threshold 37, and

“Serving” + “Offset 57 < “threshold 47, 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
satisTies the predetermined radio quality among the cells using

the same frequency as the frequency (f12 or f22) used iIn the
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the following Equation (5) holds true, namely, in addition to the conditions of
the Equation (4) described above being 10 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] 15 "Neighbour" + "Offset 4" > "threshold 3",
aadrmemingmwe'd)ms'(thmréshblj #123nar'NegHbeakl #R0) -0Oftdet
(i‘i%ti%'};ﬁ) %erg "RO" is the radio quality in a cell having the best radio
qua ity among cells using the same frequency as the 20 frequency (f22 or
f4DUZ8ed in a cell adjacent to the current camped cell of the mobile statlon

UE (the cpll #22: (b, cell #3279 %@i gfidition, ;ﬁﬁd:aegl %g.,e

16 may be conflgured 25 to determlne thatt e predete cond ion I IS
satisfied Hvean tHE foidviad ediattradety Holkaehesal hdiitog thensame

Eppagionda) descied ﬂ%ﬁ(&e’ﬁ%‘ﬂ Neri9eorPesiivalike 4§ FoHALo (Prthe

holds true, when there is no cell that™ satisfies the predetermined radio quality

aﬁﬂmﬂfﬂw@@élls (they 30alkd salre iRagUdivty ‘&6 e #izgjibrel (ED2 orapafe
used ¢3 dhe i£9 current camped cell (the "cell #12" or the "cell #22") of the
mobile station UE. [0121] "X" + "Offset 5" < "threshold 4" Equation (5-1) 5
HE?&224" is the radio quality in each cell using the same frequency as the

frequency {12 o8 féqkusgd ipfhe cHrEeRivs, 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 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 C1 is
satisftied, the cell selector unit 16 i1s 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” satisfTies
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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camped cell (the "cell #12" or the "cell #22") of the mobile station UE. [0122]
10 For example, as Fig. 7 shows, when using the "cell #31" as the camped
cell, and when a predetermined condition C1 is satisfied, the cell selector
unit 16 is configured to change the camped cell from the "cell #31" to the
"cell #32". [0123] 15 Moreover, as Fig. 7 shows, when using the "cell #21" as
tk[@d:ath]aed cell, and when the predetermined condition C1 is satisfied, the

Il sel it16 | I f I
zfglfteoet elilji;!'#]fil". qué%é?g %ere ?r%qaetcigsz 'r?: %}? céﬂ%of‘%é !
"$RL#21S B &Shaced Eellthiee cell kstediee toit LB i cbpfitmiredntbi dutsehibe

@{Q?ﬂﬁgeﬁ{ﬂn%ﬂ&%‘% #g?:?@&'SESHd*’#i & the fgllowing qyatipn

holds true, namely, w io quality in the "cell #11" or the "cell
#eheratidies Tod owde@rhimdatideio qualit 052 Fsfighbourane Dffsel 7"

>adUFERSI fo tRAUAIANIEI RSP tNE'ERRHY |6%t2%538&8¥‘i@¥d”a%8%

adjacent to the current camped cell of the mobile station UE (the "cell 30

#hei og patief ked:) wBen 126 NiEFRVsiRcenbe tusewhbe: tAE Feciiuathityr
e "eRlk #2L1P 255G reinibe-calf pelester Yt 1Rdsiafig-aay do ual ity

determine that the predetermined condition C1 is satisfied, 5 when th
farRnegthgueeibhs pstramne @ hthresesend frequenmes fl1 and 21

iIs within a predetermined offset.
[0127]

“Neighbour” + “Offset 77 > “threshold 57, 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 (fll or f21) used in a cell adjacent to the current
camped cell of the mobile station UE (the “cell #11” or the “cell
#217).

[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 flash memory,
a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM),
an EEPROM (Electronically Erasable and Programmable ROM), a

register, a hard disk, a removable disk, or a CD-ROM.

31



10

15

20

25

30

addition to the condition of the Equation (6) described above being satisfied,
when the difference between the radio quality in the "cell #11" or the "cell
#21" and the best radio quality among the cells using any of the second
frequencies fll and f21 10 is within a predetermined offset. [0127]
"Neighbour" + "Offset 7" > "threshold 5", and "Neighbour” > "RO" - "Offset 8"
EbRB30h (7) Here, "RO" is the radio quality in a cell having the best 15 radio

quality oSl | el HpingReRANG fE%q%%’H%geﬁ%%‘?ﬁge%sg‘ﬁ%@'e%rs@})so

used in a cell adjacent to the current campe e mobile station UE
(theatelthe I rrahssek|| capl epod 287020 MNstethatthd altovd-e sstibkdge

OREIALANS e fualie gty gg%%é‘&’i%%ﬁ%f%@%@%ﬁgenﬁgmo

base station HNB, and the switching’apparatus MME may
b¥hprsicegaesye, BUddiere tisd SitanaariteedLa odeter pangessor

APIBATRR &1 pall 30 (A2 UsTee sovesTodh iRy BEQYRYIPGN Fhe
storage medium of any form, such as a RAM (Random Access Memory) , a
fleiek hensdgt Ip RN &b OrRd Méhﬁlﬁ?)S,WEP'RQM (ErByamfeermore,
PeperaseBabie RN un B RERROVKERRICAl ErsaiB Attbd in the
Programmable ROM), a 30 register, a hard disk, aTemovable disk, or a
CRAR1. F2y190] BachndlsidiagEantaiings cohnbtest ethepradesds s
thad,iherRspggssor can read from and write into the storage medium.

Moreover, the storage medium may be integrated into
[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 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 10 components. [0131] The present invention has
baed describeckihldetadebist.- using the embodiment above. It is apparent
to those skilled in the art that the present invention is not limited to the 15
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 20 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. 25 INDUSTRIAL APPLICABILITY [0133] As described above, the
present invention can provide a cell selection method and a mobile station
that allow a camped 30 cell to be properly selected in an environment where
CSG cells 32 and macro cells coexist. 33 CLAIMS
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[1] A cell selection method in which a mobile station selects a camped cell
among a specific cell selectable as a camped cell 5 only by a specific mobile
station and a general cell selectable as a camped cell by any mobile station,
the cell selection method comprising steps of: (A) determining, at the mobile
station, whether or not a predetermined condition is satisfied, when using a
first 10 general cell as the camped@elldxd (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. 15 [2] The cell
stleLtiornesthbdaedeoitiiog toethiod i rwietein drinpleidtestaYr the sebiets

A R U TS e
titl by isiresttfibe ol tatieganstd asnendh e Idaselegkabdpy

o¥erlaps e i'st PRefiG Al dBedaiSi e, Dabie FRled asdisshetiiGa

mobile station. [3] The cell selection method according to claim 1, wherein a
fieRIch Rty $de@PByalé first specific cell is 25 different from a second

frequency isesh by Hh fisipengratreelh s WhepAStsrmingd tratthg finshe

specific cell'has best radio quality among cells using the first frequency, and
whep dedienintaat aCordtl 0 o ukfitySARs FitsOsp iRt ceIP B0G Aisdg st

figatragioraeality, the mebilestptian dejgrmingg 34 that the predetermined

condition is satisfied, in the step (A), and changes the camped cell from the
first gendr@) ceNapBamegsirsitspaeimobdil arsirtdp.(ghe camped cell from

the first general cell to a first specific cell, when determined

that the predetermined condition is satisfied.

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

in the step (A), the mobile station determines whether
or not the predetermined condition is satisfied, when using the
Tirst general cell as the camped cell, and when determined that
the mobile station is located in the general cell which at least
partially overlaps the first specific cell that regards the

mobile station as the specific mobile station.

[3] The cell selection method according to claim 1, wherein
a Tirst frequency used by the first specific cell is
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 when
determined that the radio quality in the first specific cell

satisties Tirst radio quality, the mobile station determines
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5 [4] The cell selection method according to claim 1, wherein a first
frequency used by the first specific cell is different from a second frequency
used by the first general cell; and when determined that a difference
between radio quality 10 in the first specific cell and best radio quality among
cells using the first frequency is within a predetermined offset, and
dtrermiriez] piredéterdioed alivnii tofirssspatifefosd satisfide fsteadi)

gyality. bjle station determi egqredetermined,canditiqn. i
R Y B e
génest! cleoithecfing kbeckit g istee s(@) (B). [5] The cell selection
method according to claim 1, wherein when determined that radio quality in

the first specific 20 cell satisfies first radio quality, the mobile station )
dEfdrminEsaneg IHe $rdacteraiinag Ywrdiinos o dansfidg, ml ale stepiirgr el

changes ihq-gampeg] cell, 500 theslitpt ggnerdl qelHothg lrs #Reciic ppllild

the step (B). 25 [6] The cell sélection method according to any one of claims
196 quantr E6athrising acsiep Dreueselingsad thy nidgiefdgsnggneral
sgeqid spgrgific cell as the camped cell, when not detected a general cell
that satisfies second radio quality, and when detected the second 30 specific

cell that #bed it esaiN ek thadile ddfderenne Bstyetiik a6 8vadidy
apd s b G RAY Aralite IThhberlsqleq¥endnsiiag 2anergnedei s
claim 6, further comprising a step of: 5 changing, at the mobile station, the
cﬁﬁﬁ&i@é‘ﬁ Farsth VWXp&iWGE@M@dO{@é@ﬁPQ@H@% edifsprenand
U§EERined that the radio quality in the first specific cell
satisfies first radio quality, the mobile station determines
that the predetermined condition is satisfied, in the step (A),
and changes the camped cell from the Ffirst general cell to the

first specific cell, in the step (B).

[5] The cell selection method according to claim 1, wherein

when determined that radio quality in the First specific
cell satisfies first radio quality, the mobile station
determines that the predetermined condition is satisfied, in
the step (A), and changes the camped cell from the First general

cell to the first specific cell, in the step (B).

[6] The cell selection method according to any one of claims
1 to 5, further comprising a step of:

(C) setting, at the mobile station, a second specific cell
as the camped cell, when not detected a general cell that
satisties second radio quality, and when detected the second

specific cell that does not regard the mobile station as the

35



10

15

20

25

30

second specific cell as the camped cell, and when detected a second
general cell that satisfies the second radio quality. 10 [8] 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 comprising: a cell
seleetdrfucit sobhfdersstatdoteranice satath€i os 1 nodaadietarudedy -
condition is satisfied 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 cell when
dedminEaethee Hegeddetaratinpetdwiidonds dartgfiga. 2bdohThe Motileer

sta| SGHAINY t9alaing B, wherein the cell selector unit is configured to
B er sh

determine ther or not the predetermined condition is satisfied, when
using theclfrsodegertcghasntial denyiad ten . abdenerinpect@edihelr tiathige

Mo alioR F FREARA I s geé‘&é%h%e'é?&%%i“ &ad 23 Rarfidllingenes
the first specific cell that regards the mobile station as the specific mobile
searMNG1opERd Tlebie blatash Koeoranged &kl 8, atérehea fistredgenay

used Mydthse st specdificahise A ieisRETeAaSecond Fadi SNy AFFEPY
the first general 36 cell; and when determined that the first specific cell has
best radio quality among cells using the first frequency, and that the radio

apaity Inihe BiseSREs 6F LRI R Us R radiRaalathiSeP L SPIPSIENg
unit’is configured to determine that the predetermined condition is satisfied,
afcSREedHGe Ctlcartretedl a o Recarapeerediicenly thy frstrpetkitc

cebbile station and a general cell selectable as a camped cell
by any mobile station, the mobile station comprising:

a cell selector unit configured to determine whether or
not a predetermined condition is satisfied 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 cell when

determined that the predetermined condition is satisfied.

[9] The mobile station according to claim 8, wherein

the cell selector unit is configured to determine whether
or not the predetermined condition is satisfied, when using the
Tirst general cell as the camped cell, and when determined that
the mobile station is located in the general cell which at least
partially overlaps the first specific cell that regards the

mobile station as the specific mobile station.
[10] The mobile station according to claim 8, wherein

a Tirst frequency used by the first specific cell is

different from a second frequency used by the first general
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10 [11] The mobile station according to claim 8, wherein a first frequency
used by the first specific cell is different from a second frequency used by
the first general cell; and when determined that a difference between radio
quality 15 in the first specific cell and best radio quality among cells using
the first frequency is within a predetermined offset, and determined that the
radidlquaitg in the first specific cell satisfies first radio quality, the cell

selector ynit is %c%gigw ad fo fdelgmying U?ﬁfg(?mgﬁ%qﬁ%%m@gﬁm@%%?ogﬁet

20 satisfied, an change the camped ce Irst genera
firadheciiatety 12)ane ecddik ssition dbeolding tofoiemyenaheraind vithert

d@ﬁﬁgﬂﬁ&gﬁ*&hﬁaaﬁi@y Yaliy i thg f&sé %g)%%fifﬁ%E’ CE\ Faéiéﬁ?éﬁ%tsfaf’i?st
quality, the cell selector unit Is configured to determine that the
preddie ahipbiitbontheeed kasdatandndthsmpniftocaepde cetpomi e

figstoengral seldodhpfinkaresiiscelontil A baFabie satopasanring

to any one of claims 8 to 37 12, wherein when not detected a general cell
tHdiesaasies eebhd reithqubiins bagnei@l aablita thpddnethasd Eap
thaty floes not regard the mobile station as the specific mobile 5 station and
satisfies third radio quality, the cell selector unit is configured to set the
second specific cell as the camped cell. [14] The mobile station according to

Cm13THBekRIp R VOERYNIdBE SFEPRE SREIGTR! &S thR&amped cell,
and when detected a second general cell that satisfies the
a Tirst frequency used by the first specific cell is
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
satisfties Tirst radio quality, the cell selector unit is
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.

[12] The mobile station according to claim 8, wherein

when determined that radio quality in the first specific
cell satisfies first radio quality, the cell selector unit iIs
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.

[13] The mobile station according to any one of claims 8 to
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second radio quality, the cell selector unit is configured to change the
camped cell from the second specific cell to the second general cell. 15 [15]
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
codhprigheg aistep of: 20 changing, at the mobile station which uses the first

cell as R EAMRR GekotE-EraRsd, gh WE@&%&@,@@V LAt

when a priority level of e secon er than a priority
firsadedl, quallwityn dedrviresd ctaaecazﬁd cwaemmdwezsecﬁd cetiedakistieat

p&%%%te%'f‘epeéﬁ.féd lf’h%u%% }9] éﬁﬂ! I%q{e%{go 'glvi‘lﬂghrr?obl le

mobile station s€lects a campe cell among a first ceI using a first frequency
aftlat kytoitcsntis Bt £ sctohudreqad oc i byt frone tise lilsisgd ector

MeARENSY diehelLFRE FoLMeir Lampisg 8 Ffs R %6 198 28 Gnfkd

the mobile station which uses the first cell as the camped cell, the camped
cel hbm 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, and when determined 5
that radio quality in the second cell satisfies predetermined radio quality and
tH4ddid baanghihfeSkatden daesHcl 154t rdadterkinedhad@iquality.

[17] A cq»@keagqrhﬁn%ﬂ@%&wn%séewﬂ% R4 s8lees é&@@é%@qd

cell among a first cell using a first frequency and a second cell using a

sabendheudntoelestent FBRPIE grReradustd) b2t salidsibremelitd
CREHYIRING A58 Ry0EI1ity, the cell selector unit is configured to

change the camped cell from the second specific cell to the

second general cell.

[15] 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 comprising 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 predetermined

radio quality.

[16] 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 comprising a step of:
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changing, at the mobile station which uses the first cell as the camped cell,
the camped cell from the first cell to the 15 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 qualhgn2d (18] TFhd belsHiadeontatimwu drtondirges iy Ghesyf cel l
°?§%&%ﬁ%é@ﬁ"‘éﬁﬂ” j!ﬂm% %8%%8@:%% CFﬁgrq Fé‘efﬁ?@?.eébi‘i”%?@he
the first cell to the second cell, when the second cell Is a specific cell 25
sekewaldleced & carhpadaairdely bhya bpeekiohodie stadondand Whds the

detarained % B/ T9 AR PIYER BN I8 SREANA el AfFhed
best radio quality among cells using the second frequency is within a
pé@dier afid ed skt 130 [N ot renssisiknstaahlcoatd sikte® pErde tedanped

Cpll #000a#9 & Sl eh ARGy %&JW%MW%?H WRIBg fot

second frequency different from the first frequency, the mobile station
coafrEfiyg P edp terstbednitadhfigared dd¥hange the camped cell 5 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

chipkd Acgie hhea et Hatenaiasin g wvadishgadiep H ehe trEbpg sellects
sglighap oy edeiaminedy adli arettedf 2l i“nf&‘%biﬁ POt opreRfHEG AR
select a camped cell among a first cell using a first frequency and a second
calsgsiagd cell using a second frequency different from the first
frequency, the cell selection method comprising 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 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.

[18] The cell selection method according to any one of claims
15 to 17, wherein

the mobile station changes 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.

[19] A mobile station configured to select a camped cell among
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a second frequency different from the first frequency, the mobile station
comprising: 15 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
satiffies20gsrbleterimioca Bitic tjubtioardeyatratliie gedionh ded Arsisdoly
d89§é‘86ﬁaeeﬁ%8§8h‘“#9"B‘i?f@?g’n‘l‘*aﬂ ¥nl2Ehé ’?F?P#Pt Sﬁ‘@é}:@%&@&“rﬁﬂe
to select a camped cell'among a first cell using a first frequency and a
ssobid ecHtatigrSampdsthiequency different from the first frequency,

the mobje.stai ising: j fi

camped St T EIeqEeF Uid SO TR iHa el e h Ce fah
§£6@mdfd@¢| iElowerapdh Lpribhiey serdnd the I‘ilsp wbmlamé@ ﬂi@ﬂrd@@ll
iSsefes de 6areeqd Gl AYh WP AP PRI thal g @iy be

second cell satisfies predetermined radio quality and that radio quality in the

first 1 dalllosess ibendtspreetdrmhe radRsqliafE@E] Tied hobits! s
ageREing R AnYINE SLelFENedQipeeLinhern dar 6l SEIAFOLUR Sries

configured to change the camped cell from the first cell to the second cell,
wHeergitesadsirf dcenddd spedifitell selectable as a camped cell only by a
10 specific mobile station, and when determined that a difference between
radio quality in the second cell and best radio quality among cells using the

skeold ffetiobidy istatam praddeyifseto srkect 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 comprising:

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 i1s 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.

[21] 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 comprising:

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 lower than a priority level of the first

cell, when the first cell is used as the camped cell, and when
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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.

[22] The mobile station according to any one of claims 19 to
21, wherein

the cell selector unit is 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 cel ls using the second frequency is within a predetermined

offset.
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