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 mobile
station. BACKGROUND ART [0002] 15There is a discussion in the 3GPP (3rd Generation Partnership
Project) RAN-WG on a home base station HNBES@RkRMI@Mhe "LTE (Long Term Evolution)" as a radio

access scheme. [0003] Spe&ﬂ?ﬁ'|¥EE’t@ﬁ%ﬁﬁ”ﬁﬁ&%@g%ﬁBeﬂgg_?ﬂ%”%’ﬂ%QdROb”e 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. [0Q@4]. 25|, otherwards, 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 HNBO[@DD5]

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

mobile station.

BACKGROUND ART
[0002]

15 There 1is a discussion 1in 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

20 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]

25 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]

30 However, the current 3GPP specifications do not define



30However, the current 3GPP specifications do not define a method in which the mobile station selects a
camped cell in an environment where CSG cells and macro cells coexist. [0006] Accordingly, the
following situation may occur. 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 cannot change the camped
cell to the CSGxelk 10f0007] whicFhe presentinventionias beéaanade inacarsiderdtion of the above
problem, and ha% aenn%bljegg\r/ne o pr%\éigg acg(all ggﬁgiognrge;[nhocd ang allrlnsobile s};[glggn that allow a
camped cell to be propeﬁy selected in an environment where CSG cells and 15 macro cells coexist.
DISCLOSURE OFTHE INVENTION [0008] A first aspect of the present invention is summarized as 20 a
cell selection method in which, a mobile stca}geon %eéﬁﬁtéw% ggmpgdtcell among nga§pec(;fic cell selectable as

ccor%_ p ﬁ Tati1io ccua.
a camped cell only by a specific mobile station and a general cell selectable as'a camped cell by any

mobile station, fhreecelf $e@@mn mhqdhaolmegks’tépssctfatA)_Ddem@@nmmgmatﬂm madbile station, 25
whether or not & predetermined condition is,satisfied. when using a first general cell as the camped cell;

and (3) changing, at the mobile station, the camped cell from the first general cell to a first specific cell,
when determined tHattheapredeterminéd corditionss satisfieds 30f060%pb1le mrthedasaspect, in the

step (A), the mohile station can determine;whether, ornefthe predetermined condition,j§ satisfied, when
using the first general cell as the camped cell, and when determined that the mobile station is located in
the change the camped cell to the CSG cell.

10 [0007]

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

15 macro cells coexist.

DISCLOSURE OF THE INVENTION
[0008]
A first aspect of the present invention is summarized as
20 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 selectionmethod
including steps of: (A) determining, at the mobile station,
25 whether or not a predetermined condition is satisfied, when
using a first general cell as the camped cell; and (B) changing,
at the mobile station, the camped cell from the first general
cell to a first specific cell, when determined that the
predetermined condition is satisfied.

30 [0009]



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 cell can be
different from a second frequency used by the first general cell; and when determined that the first
specific cell has best radio quality among cells using the first frequency, and when determined that the
radio quality in the first specific cell satisfies first radio quality, the mobile 15 station can determine that
the predetermined conditiarhis Satisfied sipethe,step (Ay ancpaniohange thelcampedadellsfrom the first
general cell to the first specific cell, in the step (B). [0011] 20In the first aspect, a first frequency used by
the ot speciic il Can b e e ShoOtN edathicy L B e e etiaral oa and wher
determined thata différence betweeniragiongualitsin dee firstispedificeetirand st dadid guality among

cells using the fér%\frwenqeuﬁanqcé/ igrv%i{hig £ 25 Rrec eete%%%neldeoggggiaonnd dgt%%rgglgg | that the radio quality in
the first specific cell satisfies ?irst radio quaﬁty, the mobile station can determine that the predetermined
condition i satisfiedrmlthestép (A)i and €an thange e tamped celidfrdmcthe finst genesal cell to the first

specific cell, in the 30step (B) [0012] . ,In fhe first aspec, 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: i thé step (A), and can change the camped cell from the first general cell to the
first specific cell; 3 1he step (B). [0013] In the first aspect, the cell selection method can further 10 include
a step of (C) setting, at the mobile station, a second specific cell as the camped cell, when not detected a
general cell that satisfiés seeond! ittiocqurdity, andiwhen detrestshthe seedneyspécificicelthat does not

regard the mobilg station. asthe specific gmobile siatiop,apd satisfiesdhinladio .y ysea 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 satisfies first radio quality, the mobile

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

[0011]

20 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

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

30 step (B).



15quality. [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, 20 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 25 as a mobile
station configured to select a camped cell among a specific cell selectable as a camped cell only by a
specific mobile stdtiohland a general cell selectable as a camped cell by any mobile station, the mobile
station including: a cellfnelgﬁtgrﬁryg onfigtejgecd, t%qeertlercmiﬂee wglgter(l{art%ra@ot ad%O pre%gtermined condition

) L ) : T :
is satisfied when using a first genera cellas a camped cell, and to change]iﬁe lcoan%e cell from the first

general cell to a firstrspédific tetipwhern determined thatfthe predetermmédocanditionyis satisfied. [0016]

Sin the second aspect, the Gell selector,upilcan, e confiaued. (o delermine whelber of nol the
predetermined condition is satisfie , when using the first general cell as the campeg1 cefl, and when
determinecdbthatithes afolsileistatiohrisibeatedkin e generalceell winiclvat téastqrarntiatly ovetlaps

from the first general cell to the first specific cell, in the
step (B).
[0013]
In the first aspect, the cell selectionmethod can further
10 include a step of (C) setting, at the mobile station, a second
specific cell as the camped cell, when not detected a general
cell that satisfies second radio quality, and when detected the
second specific cell that does not regard the mobile station
as the specific mobile station and satisfies third radio
15 quality.
[0014]

In the first aspect, the cell selectionmethod can further
include a step of: changing, at the mobile station, the camped
cell from the second specific cell to a second general cell,

20 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

25 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 wunit configured to determine whether or not a

30 predetermined condition is satisfied when using a first general



10 the first specific cell that regards the mobile station as the specific mobile station. [0017] In the
second aspect, a first frequency used by the first specific cell can be different from a second frequency
used by 15 the first general cell; and when determined that the first specific cell has best radio quality
among cells using the first frequency, and that the radio quality in the first specific cell satisfies first radio
quality, the cell selector unit can be configured to determine that the predetermined condition is 20
satisfied, and tacehange theccarppedceellliroanthe firstrgengrat lcelldtenthedirst 3pecificrcelh¢0018] In the
second aspect, a first frequency used by the.first specific.cell can be different from a second frequency
daed by 25 the TSt JenGral Soh S e dotermmned fiat a diHGrunGe Bemien Facio Gealiy in the frs
specific cell and bestradie eratiyrarmongncelisi asingsthedirssfrégdency is within a predetermined offset,
and determined mgge radio quality in the first specific cell satisfies first radio quality, the cell 30 selector
unit can be configured to determine that the predetermined condition is satisfied, and to change the
camped cell from the fifst gelmeral cedind thefiesttspetific celll J0019] 4r the second aspedtewhen

determined thatcgargqugl to 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 general cell which at least partially overlaps
10 the first specific cell that regards the mobile station as the
specific mobile station.
[0017]
In the second aspect, a first frequency used by the first
specific cell can be different from a second frequency used by
15 the first general cell; and when determined that the first
specific cell has best radio quality among cells using the first
frequency, and that the radio quality in the first specificcell
satisfies first radio quality, the cell selector unit can be
configured to determine that the predetermined condition is
20 satisfied, and to change the camped cell from the first general
cell to the first specific cell.
[0018]
In the second aspect, a first frequency used by the first
specific cell can be different from a second frequency used by
25 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

30 selector unit can be configured to determine that the



5 in the first specific cell satisfies first radio quality, the cell selector unit can be configured to determine
that the predetermined condition is satisfied, and to change the camped cell from the first general cell to
the first specific cell. [0020] 10In the second aspect, when not detected a general cell 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 spepifiedEs: eethasdtieccampedocel.s[GG21]s f iedn thedsecondsaspetth avhenwrsing the second
specific cell as the, camped cell and when detected 2 seqond general gell hat salisfigs fhe second radio
guality, the cell selector unit can O'be cgnfrllgured to change the camped cell from the second specific cell
to the second génetallcell. [0022] A third aspect of the present invention is summarized as a cell selection

method in whi<_:h a mobijle g%aejiosne §8'§&t§ a, 22 tcarvg}qgﬁ g%I{ among g first cell u iggq:%ll Q_ﬁtg{/equency and a
second cell using a second frequency différent from the wst?requency, the cell selection method
including astepiof:tdiarfging - as tive rfobilesstatiorpivhichi ase$ the firsedelp asuheicampedecell, the

camped cell from he firsf cell p the secend| 39.cell, when 2 priofity level of the,sesond eglLis higher than

predetermined condition is satisfied, and to change the camped
cell from the first general cell to the first specific cell.
[0020]

10 In the second aspect, when not detected a general cell
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

15 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

20 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

25 camped cell among a first cell using a first frequency and a
second cell using a second frequency different from the first
frequency, the cell selection method including a step of:
changing, at the mobile station which uses the first cell as
the camped cell, the camped cell fromthe first cell to the second

30 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. [0023] 5A fourth aspect of the present invention is summarized as a cell
selection method in which a mobile station selects a camped cell among a first cell using a first frequency
and a second cell using a second frequency different from the first frequency, the cell selection method
including a step of: 10 changing, at the mobile station which uses the first cell as the camped cell, the
camped cell from the first tcellltovthe secarccéll rwhened priosibdleviet of dee secondtetlistthe same as a

priority level of {e,frst cell and when, defermined that radio.qualty,in the second.cell sgtisfies
predetermined radio 15 quaﬁt)}]andt at radio quaﬁny in the Tirst cell'does not satls?y predetermined radio
quality. [0024] quaAififth aspect of the present invention is summarized as a cell selection method in
which a mobile station selects a 20 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

qf: changing, at the mobilé%taﬁbnw@ehmsefs theefirst eeliras thefealmp@d d@ll,ﬂher@falrﬁp@@ cell from the
first cell to the second 25 cell, when.a priority level,of the second call is lower than.a prigrity level of the

first cell, and when determined that radio quality in the second cell satisfies predetermined radio quality
and that radio quatiyrirethecfisst calladduesnét satisfyspredetéminedtradic oueadity:<S0f0025} In the

third to fifth aspects themaehile §£"&t}€§‘ £an change the camped gell rom the Jirst cellto the second cell,

when the second cell is a specific cell selectable as a camped cell only by a specific mobile station, and
when determinéd tisat3 axifférence between tadibgualiey: lrrtheisecbidiicell andsbest radlio quality among

cells using ghe second frequepcyis within apredeterningd; affsgt JQ026LASsIXt-aspagt of the present
invention is summarized as
the camped cell, the camped cell fromthe 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 that
radio quality in the second cell satisfies predetermined radio
15 quality and that radio quality in the first cell does not satisfy
predetermined radio quality.
[0024]
A fifth aspect of the present invention is summarized as
a cell selection method in which a mobile station selects a
20 camped cell among a first cell using a first frequency and a
second cell using a second frequency different from the first
frequency, the cell selection method including a step of:
changing, at the mobile station which uses the first cell as
the camped cell, the camped cell fromthe first cell to the second
25 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.

30 [0025]



10 a mobile station configured to select a camped cell among a first cell using a first frequency and a
second cell using a second frequency different from the first frequency, the mobile station including: a cell
selector unit configured to change the camped cell from the first cell to the second cell, when 15 a priority
level of the second cell is higher than a priority level of the first cell, when the first cell is used as the
camped cell, and when determined that radio quality in the second cell satisfies predetermined radio
quality. [0027] 20A seveéntltaspettioftheqpréeséntinvemntionds sunemarizédeassa atcdbite station configured

to select a cam gd cell among a fir tceqys%'n a first fgequ ncy and a ehcond cell sian second
frequency differ%n??l%em%t e flc%ér{q?r%%uceency, tﬁ%r(rlnf(%%)ﬁe sﬁaﬁ%n%cl%%ﬁgs:c aeceslfgglré%tgre unit configured to
25 change the campedheeh from dhedirst cellaosthrecsdcond eéll, wiherra pribrity dewet entireisecond cell is

the same as a prigrity leuehf the Jirst eell. whenlbe fistcell isaed a5 the.camprd eel, gnd when
determined that radio quality in the second cell satisfies predetermined radio quality and that radio quality
30 in the first cell doésaotmeebpredeternsined radic guality: [0028]econA erghthaaspéstof the present

invention is summarized as amabile station, configured fa select a camped cell amang 4 first cell using a
first frequency and a second cell using
a predetermined offset.

[0026]
A sixth aspect of the present invention is summarized as
10 amobile station configured to select a camped cell among a first
cell using a first frequency and a second cell using a second
frequency different from the first frequency, the mobile
station including: a cell selector unit configured to change
the camped cell from the first cell to the second cell, when
15 a priority level of the second cell is higher than a priority
level of the first cell, when the first cell is used as the camped
cell, and when determined that radio quality in the second cell
satisfies predetermined radio quality.
[0027]
20 A seventh aspect of the present invention is summarized
as a mobile station configured to select a camped cell among
a first cell using a first frequency and a second cell using
a second frequency different from the first frequency, the
mobile station including: a cell selector unit configured to
25 change the camped cell from the first cell to the second cell,
when a priority level of the second cell is the same as apriority
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.



5 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 lower than a priority level of the first cell, when the first cell is used as the camped 10 cell,
and when determined that radio quality in the second cell satisfies predetermined radio quality and that
radio quality in the first cell does not meet predetermined radio quality. [0029] In the sixth to eighth
aspects, the cell eksttor unit 15 can be configured to change the camped cell from the first cell to the

second cell, when the %eceolng\%ﬁlléss a ersi;/naecgf%c gbgg se}eecg[g%:e asa %%Tgedi%elggpng(al%y gescpecific mobile
station, and when determined that a difference between radio qua?ity in the second cell and best radio
quality among cellsausingithe 20 sécomd freguencyds withined predetermined offsél. BRIES

DESCRIPTION OF THE DRAWINGS 10030) . [Fig, J1Fin. 4 s figoamsowing fhe.queral
configuration 25 a mobile communication system accordingto a first embodiment of the present invention.
[Fig. 2] Fig22 isca fiawtional blowkediagrami of ermobil & staticrihacdording to-theufirst embddiment of the

present invention, [Eig, 3],Fig, 3,is & diagram,llustrating an eperafion,af 30 defermining 3 gamped cell of

the mobile station, according to the first embodiment of the present invention. [Fig. 4] Fig. 4 is a flowchart
showing an opetatioaoftdeteraining a<hmpedcdlhef e piolite: Station haceerding toghe first

embodiment of the presentjpyeqtion, S{Fig- b} Eig. a5 & floyehart showing an operglipn; of determining a
camped cell of the mobile station, according to the first embodiment of the present invention.
level of the first cell, when the first cell is used as the camped

10 cell, and when determined that radio quality in the second cell
satisfies predetermined radio quality and that radio quality
in the first cell does not meet predetermined radio quality.
[0029]

In the sixth to eighth aspects, the cell selector unit

15 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

20 second frequency is within a predetermined offset.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

[Fig. 1] Fig. 1 is a diagram showing the overall configuration
25 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 1is a diagram illustrating an operation of

30 determining a camped cell of the mobile station, according to



[Fig. 6] Fig. 6 is a flowchart showing an operation of determining a camped cell of the mobile station,
according to 10 the first embodiment of the present invention. [Fig. 7] Fig. 7 is a diagram illustrating a
mobile communication system according to Modification 1 of the present invention. BEST MODE FOR
CARRYING OUT THE INVENTION 15[0031] (Configuration of a Mobile Communication System
According to a First Embodiment of the Present Invention) Referring to Figs. 1 to 3, the
configuration ofté&endbilestormiunication systemaccoedingttoianfirstteinbodiment of the 20 present

invention will b escribg . [9032] As Fi .%sho S, }\ae obile communication s stemfaccording to
the embodimer?{?ﬁc@[udesfa sﬁﬁtbhiﬁg érsnpaargatué?\m\c\/ll}llff obgl?i‘t?/%gﬂagaenme?ﬁeErnat%i)%%or%e base stations
HNB #1 and #2325 thatimanage C8®eells{specific-cellsioil ands#2respectively; dadio base stations

eNB #1 and #2 that manage macro ‘%glrll% (%%n%r}gé C !_l%)s%% and #2, respectively; and a mobile station UE.
[0033] 30Here, the CSG cell is a cell for which a CSG is set up, whereas the macro cell is a cell for which
no CSG is Set ug.fkhe OSG IS a.groupiraving hcaicdesstright tor arset-ap C8G el 1 [0034FWhen not
belonging to a GSEG.setyp for 2 certain CSG cell5the mobile station R is 4. :general mobile station” in
that certain CSG cell. When belonging to a CSG set up for a certain CSG cell, on the other hand, the
mobile station WEds &i'speciicandbile statidn'tinethat eertain €SGeell ofo035] 10In the mobile

Communicationf':@'?&gm @?Coﬁtqlc?g t%thias a flowchart showing an operation of

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

system according to Modification 1 of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

15 [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

20 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

25 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]

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

10



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 15 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 is an
"own CSG cell", and the CSG cell #2 is an "other CSG cell". [0036] 20In addition, in the example shown in
Fig. 1, the CSGwtelk#2 partiallynevedaps the imaeraceélls #drandh#2hand thedCS6 eelt #2also partially
overlaps the mq.%lro g Iés fésl gndr%%. qloaqunNoge tg%tctgseSCrSiG ca Qe set up not anly ng a cell under 25
control of a so-called home base station installed in houses, But also for a gerFera cellunder control of a
radio base statibh(Agtalled in office buildings, cafes, schools, and elsewhere. For example, possible

situations include giving,an,ageess rat.anly to {heemployeas of.an.office, or ging anygecess right S0
temporarily to the employees and customers of a cafe. [%)OSSU] In such cases, the same CSG may be
set up for rmultipleccelisiorimultiple radiodbases statiohsn Fhelradidcbase staticredre rarided: from

small-sized low power gnesda.lajge-siged 5 hiahponer gnes- {3038L, pArgprdingly. e description

herein, the above scenarios are encompassed, and a radio base station managing a cell for which a CSG
is set up (CSG cel) i speciallycalied ¢0 a2hemelrasesidtiontHNES fd¢cdnveriienee ¥éasons. [0040]

The switching apparatus MME is configured to manage specific mobile stations in CSG cells under

control of the home base stations HNE connected to the switching apparatus MME 15 (namely,
configured to méhagelspecific mobile stations permitted to perform communication via the CSG cells).
[0041] 4,

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

UE as a “specific mobile station”. Accordingly, to the mobile
station UE, the CSG cell #1 is an “own CSG cell”, and the CSG
cell #2 is an "other CSG cell”.

[0036]

20 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

25 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

30 temporarily to the employees and customers of a cafe.

11



Alternatively, it may be the home base station HNE that is configured to manage a specific mobile station
in a cell under 20 control of the home base station HNE. However, the home base station HNE can be
installed where the user can reach. Accordingly, considering factors such as security, it is preferable that
the switching apparatus MME be configured to manage specific mobile stations in CSG cells as described
above. 25[0042] As Fig. 2 shows, the mobile station UE has a broadcast information receiver unit 11,
an individual sigri@l¥eteiver unit 12, a parameter storage unit 13, a cell information manager unit 14, a

search location inform%g)n mana esreusnit %}'Sléagg H%BQ%%II r%glecgor ggig 1153. Eo(g)lflSrlul iThleebroadcast
information receiver unit 11 is con igured to receive broadcast in?ormatior?transmltteé Via a BCH

(Broadcast Charmelys ar 8U(SaohedulawiUmter tetikenfsom Sithe ratdio base station @NB or the home

base station HNB managing the camped cell (p.GSG cell or g macro cell) of the moblle stafion UE [0044]
For example, The broadcast information receiver unit 11 10 is con?lgured to receive, as the broadcast

information? infériatiereidentifying -a cell (or a TA: Tracking Area) where the mobile station UE is currently
located (a cell III[)O%@@ a TA-ID). [0045] 15The 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 Awmacrdieall)yiwhete thelraobile statioy UE is kanently lochted {different-frequency

"ﬁonnaﬁon):ﬂgggﬁgkios are encompassed, and a radio base station managing
a cell for which a CSG is set up (CSG cell) is specially called
10 a “home base station HNB” for convenience reasons.
[0040]

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

15 (namely, configured to manage specific mobile stations
permitted to perform communication via the CSG cells).
[0041]

Alternatively, it may be the home base station HNB that

is configured to manage a specific mobile station in a cell under
20 control of the home base station HNB. However, the home base

station HNB can be installed where the wuser can reach.

Accordingly, considering factors such as security, it is

preferable that the switching apparatus MME be configured to

manage specificmobile stations in CSG cells as described above.
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.
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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 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 Fl, F3, and F4 overlapping
the cell F2 at least partially; and the like. [0047] 30The individual signal receiver unit 12 is configured to
receive an individ@alignal transmitted from the switching apparatus MME. [0048] For example, the
individual signal receiv%grgtr%%éscg Qcorifrilgjurergat ir(()acei\ée, al%tGhed%qwigéa{gi%nalf? "list gf own CSG
cells," a "list of overlapping macro Cells"and the like. The "Tist of own E: cells” lists'C8G cells for which
the CSG to whith theanebile station UE belongs s setapnFor eachnofthecowniGSG celi§Hthe "list of
overlapping macyp cellviis-10,macrp cells that ouprlan fhe 56 651l A Ieast paially [0040] - Here,

the individual signal receiver unit 12 may be configured to receive, as the indivi uaT'signa, the

above-deséribe*dhﬁst@ibwha@\écst@ﬂg'Qﬁ'li@N@fOGveHaﬁmn@ l&llﬁﬁaé@témf aNd tmdﬁmr}mon entrance to
a macro cell (or.8.J A) querlapping an.awn CSG gell pi the mobile siatian Wb Atleast partiglly. [0050] The

parameter storage unit 13 is configured to store 20parameters, such as "Hysteresis (e.g., xx dB)",
"Treselection (€7§., xx seconds)" and "Margin (e.g., xx dB)" included in determination information used for
determining whether Qr not to change the camped cell of the mobile station UE. [0051]

For example, The broadcast information receiver unit 11

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

[0045]

15 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).

20 [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

25 cell ID) identifying each of cells F1l, F3, and F4 that overlaps
the cell F2 at least partially; frequencies f1, £3, and £f4 (e.g.,
xxMHz) used by the respective cells F1l, F3, and F4 overlapping
the cell F2 at least partially; and the like.

[0047]

30 The individual signal receiver unit 12 is configured to
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25Each 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] The cell information manager unit 14 is configured to
manage information on each cell (cell information). [0053] The cell information manager unit 14 is
configured to 5 manage, as the cell information, a "priority level”, a threshold "QRSRPmin" or
"QRSRQmMIn", a¢frequencyrused’, a predetermimed offsetsiOffsetR SRBhor OffsetRERQIgand the like, for
each cell. [005451 Nate that reshold "QRSRPmIn" or "QRSRQmin" and the 10 predetermined offset
"OffsetRSRP" or "OffsetRS F\% may be a different value for each cell, or be a common value for multiple
cells. [0055] [0M@éreover, the threshold "QRSRPmln" and "QRSRQmin" may be 15 called

"ThreshServing, low", "gl'hregxal,n ow', "ThreshX.. hlg dthe like. [ QQE Ler unl%ct}glformatlon element
included in the cell information maybé notified o f1 e aforementlo broadcast information 20 or as

the aforemeéntionedfindividdat sigrale [0B57 s th¢nJIh@lewampl?e shownlin Fi§13sthe fowmCSG cells” of
the mobile station UE gach haye.a thigh’ prigity Jeyel; magre cells. each have an.intgrmediate” priority
level; and the

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

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

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

10 macro cells that overlap the CSG cell at least partially.

[0049]

Here, the individual signal receiver unit 12 may be
configured to receive, as the individual signal, the
above-described “list of own CSG cells”, “list of overlapping

15 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

20 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]

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]
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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
the same. [0058] 30The search location information manager unit 15 is configured to manage search
location information defining a location where the mobile station UE should start searching for the own
CSG cell. [0059] 5For example, the search location information manager unit 14 may be configured to
directly manage, as the&'searshllocationintariations they tist of own €SG cells’tandthe "list of overlapping
macro cells" recei\I{ed eby.trpg iQQiV{q%%' sggln%Iar(%eicveqlunjt %?0 In.thPogas%,itgg "search location" is the 10
macro cells inciuded in the “fist of overlapping macro cells™ ]OGJO? If&alternati\iely, the search location
information mari@gersunit 15 may be configured to manage search location information (Finger Print)
uniquely generated based o the "list,of own G3G, 13 66lls” and the jlist of overlapping macro cells”
received by the individual signal receiver unit 12. In this case, the "search location” is a location defined
by "GPS informatiopyer the tike. {606 1] 20Furttaramore, tve seaidtyldeatdr! infobimatiohahdnager unit 15

may be configur%qagg{%%ag%§eaégg}L%g(gt}pn, .iVJQV%@Q@%‘%’%‘@SQ'Qa%egroéh@@e%?ﬂ?&%tion levels or

the like of cells included in the "list of overlapping macro cells”. [0062] 25The cell selector unit 16 is
configured to seléésatcdmpetetelP R CelitwhidrésheRhBbileastatidre UE sholldrcanyh o) ldmong CSG cells
(specific cells selﬁﬁggglg as a camped cell only by specific mobile stations) and macro cells (general cells

selectable as a camped cell by any mobile stations).
Note that the threshold “QRSRPmin” or “QRSRQOmin” and the

10 predetermined offset “OffsetRSRP” or “0OffsetRSRQ” may be a
different value for each cell, or be a common value for multiple
cells.

[0055]

Moreover, the threshold “QRSRPmin” and “QRSRQmin” may be

15 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

20 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

25 “other CSG cells” of the mobile station UE each have a “low”

'y

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]

30 The search 1location information manager unit 15 is
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30[0063] As Fig. 3 shows, the cell selector unit 16 is configured to select the camped cell based on
the priority level of each cell. [0064] 5In the example shown in Fig. 3, regarding to the mobile station UE,
cells #1-1 and #1-2 (own CSG cells) using the frequency fl each have a "high" priority level; cells #2-1,
#2-2, #3-1, and #3-2 (macro cells) using either the frequency f2 or the frequency 3 each have an
"intermediate” priority level; 10 and cells #4-1 and #4-2 (other CSG cells) using the frequency f4 each
have a "low" priosity’ levet.eNoteothet the ¢regprencies. i @andi fdnmay fve- different fiequenciesaor be the same
frequency. [006Ef’5gé—|ecr§b%h% ceell S &?e‘:tr‘?l&%‘ﬂtelg IS conLi esqltgug%rfg{[anr 5a sea{ﬁrh at.a redetermined

. h € )
interval "TEqua Whether or not there I8 any ceﬁasejfé)cta e as a campe cell for the mobile station UE

among the cells-havingrthesame Jpriority level as the current camped cell of the mobile station UE. [0066]
20Note that the (&J%@ﬁlector unit 16 may be configured not to perform the search, when the radio quality
"Serving (RSRd (Reterence Signal Received Quality) or RSRP (Reference Signal Received Power))" in
the currentcamped cell of theampbile statioreUETs bothreshold 'S SereHEguallcormore:25{0067] For

example, as Fig. 3 shows, when using the "cell #1:1' which yses the frequency fland has,a "high" priority
level, as the camped cell, and when a predetermlnec}/condltlon A
information, the “list of own CSG cells” and the “list of
overlapping macro cells” received by the individual signal
receiver unit 12. In this case, the “search location” is the

10 macro cells included in the “list of overlapping macro cells”.
[0060]

Alternatively, the search location information manager
unit 15 may be configured to manage search location information
(Finger Print) uniquely generated based on the “list of own CSG

15 cells” and the “list of overlapping macro cells” received by
the individual signal receiver unit 12. 1In this case, the
“search location” is a location defined by “GPS information”
or the like.

[0061]

20 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]

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 stations) and macro cells (general cells
selectable as a camped cell by any mobile stations).

30 [0063]
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(R-criteria) is satisfied, the cell selector unit 16 is 30 configured to change the camped cell from the "cell
#1-1" to the "cell #1-2" using the frequency fl and having a "high" priority level. [0068] In addition, as Fig.
3 shows, when using the "cell #2-1" 5 which uses the frequency f2 and has an "intermediate" priority level,
as the camped cell, and when the predetermined condition A is satisfied, the cell selector unit 16 is
configured to change the camped cell from the "cell #2-1" to either the "cell #2-2" using the frequency 2
and having an "intermethatel'pricriph 20 deveher tae Icelt #3=1'busingithe freiquencytf3yamddaving an
"intermediate" priorit Iev I see the Qg ratl shown.in Fi 5 descrlbe la 069] Moreover as Fig. 3
shows, when u%“mg the ' c%ell #4-1"Whi ﬁ un'ée% tﬁeq‘re)&ugency% and q tf) lf‘i? p%lorlty level, as the
camped cell, anda\)x/hen the predetermined condition A is satisfied, the ceII selector 16 is configured to
change the campe(l ¢ell from the "cell #4-1" to the "cell #4-2" using the frequency f4 and having a "low"
priority level. 20 0070 Here, the cell selector unit 16 is configured to determine that the
predetermihed conditiohrAtis satisfied Wwheh e folloWing Equatiors (D) imaldsartié 00741 25" "Neighbour" +

"OffsetRSRP (Ogtgf{§%tnR§BQ)cel§ser\4'PQ a{}'{!ysiﬁ@%is" "'F%@élogéiis using the

frequency f1l each have a “high” priority level; cells #2-1, #2-2,
#3-1, and #3-2 (macro cells) using either the frequency £f2 or
the frequency f3 each have an “intermediate” priority level;

10 and cells #4-1 and #4-2 (other CSG cells) using the frequency
f4 each have a “low” priority level. Note that the frequencies
fl and £f4 may be different frequencies, or be the same frequency.
[0065]

Here, the cell selector unit 16 is configured to perform

15 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]

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 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 wunit 16 1is

30 configured to change the camped cell from the “cell #1-1" to
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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 #2-2", the "cell #3-1" or the "cell #4-2"); 30 "OffsetRSRP (or Offset RSRQ) is a
predetermined offset; "Serving" is the radio quality in the current camped cell of the mobile station UE (the
"cell #1-1", the "cell #2-1" or the "cell #4-1"); and "Hysteresis" is a predetermined parameter. [0072]
5Meanwhile, as Fig. 3 shows, when using the "cell #1-2" as the camped cell, and when a predetermined
condition B is satisfiet;;dor exampte, uhécellSetedior anitrléyisTToniguréd to changé thglcémped cell from
the "cell #1-2" tortggr"gglil/#géZ"e.pO?\?.] 10Moreover, when using the "cell #3-2" as the camped cell, and
when the prede?ermlned condition B is satisfied, the cell selector unit 16 is configured to change the
camped cell frofm theBIcell #3-2" to the "cell #4-2" (see the operation shown in Fig. 6 described later).

15[0074] Here, thecell selector unit 16 i% configured towa%tgrlrpsirilg 5hg];]ghe Predetermined condition B
is satisfied, when not detected a cell that satisfies second communication quality%namely, a cell in which
(radio quality "RSRP!H ois'RSRR"fx<20€'QRSRPmMihhes" @R SRQueinty & @agdnpetept Margin') holds
true) among the cells having,the. same;priority leyel asthe curient eamped cell of the;mobjle station UE;
and when detected a cell that has a lower priority level than the current camped cell of the mobile station
UE and satisfie8 third aadiofqaality- 125 {namel actelkinwiichb (iadite gl alityr RERPC o 'RSR Q") >

("QRSRPmIN” qr lQRSRQMIN, + (pAcamster <Hysteresis'y holds tye), [0945k .1, 4 Here, the cell
selector unit 16 is configured to perform 30 a search, at a predetermined interval "THigher", whether or
not using the frequency f2 and having an “intermediate” priority

10 level or the “cell #3-1" using the frequency £3 and having an
“intermediate” priority level (see the operation shown in Fig.
5 described later).
[0069]

Moreover, as Fig. 3 shows, when using the “cell #4-1" which

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

20 [0070]

Here, the cell selector unit 16 is configured to determine
that the predetermined condition A 1is 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 the mobile station UE (the “cell
#1-2", the “cell #2-2", the “cell #3-1" or the “cell #4-2");

30 “OffsetRSRP (or Offset RSRQ) 1is a predetermined offset;
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there is any cell selectable as a camped cell for the mobile station UE among the cells having a higher
priority level than the current camped cell of the mobile station UE. [0076] SHere, the mobile station UE
may be notified of the predetermined intervals "TEqual” and "THigher" through the
broadcastinformationandtheindividualsignaldescribedabove. Note that the predetermined intervals
"TEqual" and "THigher" may be the same interval or be different intervals. 10[0077] For example, as
Fig. 3 shows, whesrwsing thés'celi¢#4-4t as thexcampedcellhanduwhenta peedeterminegd condition C is
satisfied, the cell selector.unit 16 is configured tq,change. the,camped,cell from the "cell #4-1" to the "cell
#3-1". 15[0078] ne (%rlelo?/esr,tggjlﬂa. tgﬁgetqug the ﬁ‘céllgsle_le?ctbr%?t 1%elglcogr?fﬁyqure%rtotc hange the
camped cell froffrthe "gel-4#2)1" torthe " eell#r-4 8 iwlenuusingrthecteiwnttasdhercareped cell; when

the mobile stati% I%js 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 thégredetermined dondition € isvsatisfiedh(seeithe bperdtion.shawnifi Fig. 4

described later), 25[0079] Here, the cell selactor unit 16, may.be gonfigured fo, determige fhat the

predetermined condition C is satisfied, when determining that the "cell #1-1 (the first specific cell) has the
best "RSRP or RSROf{(tadio §oalityramengtthe celld using Soctheufreguenty ft ¢fivst fregeency); and

Whendemwn“mggyﬁgngethecampedcellfromthe”cell#l—Z"tothe”cell#2—2".
[0073]

10 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).

15 [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”) <

20 (“QRSRPmin” or “QRSRQmin”) + (parameter “Margin”) holds true)
among the cells having the same priority level as the current
camped cell of the mobile station UE; and when detected a cell
that has a lower priority level than the current camped cell
of the mobile station UE and satisfies third radio quality

25 (namely, a cell in which (radio quality “RSRP” or “RSRQ”) >
(“QRSRPmin” or “QRSRQmin”) + (parameter “Hysteresis”) holds
true) .

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

30 a search, at a predetermined interval “THigher”, whether or not
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the "RSRP or RSRQ (radio quality)" of the "cell #1-1 (first specific cell)" satisfies first radio quality
(namely, when (radio quality "RSRP" or "RSRQ") > ("QRSRPmin" or "QRSRQmin") holds true). 5[0080]
Alternatively, the cell selector unit 16 may be configured to determine that the predetermined condition C
is satisfied, when determining that the difference between the "RSRP or RSRQ (radio quality)" of the "cell
#1-1 (first specific 10 cell)" and the best "RSRP or RSRQ (radio quality)" among the cells using the
frequency fl (firstfeeguencyns withinh thelpredetarmiaedeoffsett'@ifsetRSRPrortOf#setRSRE); and when

determining that the "RSRP or RSRQ (radig quality)" of the "cell #1-1 (first. specific cell);’ satisfies the first
acio qualiy 18 [HSmel. ek (s ATty RSP 6 SR - ORSBP i NIRGRQmin holds
true). [0081] tiStilFakerativebyitke cedl skeledtor unitrkBomiay Is¢ zonfiguked to determine that the
predetermined %rd(:;iet}i n 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") >{"QRSRPmii#rer "QRSROMNchoids true). [0882]25(Operatiphfofatie Mobile<Communication

System According.to.the, First.smbodiment of the.Freseat lnvention) ., . Referring o Figs, 410 6, an
operation of the mobile communication system according to the first embodiment of the present invention
will be describedr 88f3683] inf oFirst; withereferéncetdiFigd ys & deserptibrowilllbe giwen st an operation
in which the mqbile staiop WE changes.a camped cellfrom a," magro, cell” 19, an.omn, 3G cell”. [0084]
may be the same interval or be different intervals.
10 [0077]
For example, as Fig. 3 shows, when using the “cell #4-1"
as the camped cell, and when a predetermined condition C is
satisfied, the cell selector unit 16 is configured to change
the camped cell from the “cell #4-1" to the “cell #3-1".
15 [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
20 the *“cell #2-1 (a general cell)” that at least partially
overlaps the “cell #1-1 (a first specific cell that regards the

(4

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).

25 [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

30 the frequency fl1 (first frequency); and when determining that
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5As Fig. 4 shows, in Step S101, upon receipt of the "list of own CSG cells" and the "list of overlapping
macro cells" from the switching apparatus MME, the mobile station UE determines whether or not the
"information identifying a macro cell (a TA-ID and a cell ID)" having been notified of through the 10
broadcast information is in the "list of overlapping macro cells" included in the individual signal received
from the switching apparatus MME. Thereby, the mobile station UE determines whether or not the mobile
station UE is locatediRIRe mackseell wiach ovedaps tan) dwnfCSGecélbat [eakst partichyr 45[0085]
Alternatively, in Step.S101, the mpbile station UE determines whether or not the mobile station UE is
Jocated within & Te0i T ToCATonT by ranng o (e SeareR eatn mor Ao i agE it 15,
Thereby, the mobie! stativa UE 20“deterrhines (Bhéér or ngotheRmobilé statitpRIEAsloCated in the
macro cell whicpoq\éesrlacprsuar)l own CSG cell at least partially. [0086] When determined as being
located in such a macro ceﬁ, the mobile station UE repeats the processing in Step S101. 25[0087]

When detePminéd@&being located in such a macro cell, and when detected a lapse of the predetermined

period "THigher" in Steg&%@%atplev@%pile station UE determines whether,or not tI}gﬁ is,an own CSG cell
satisfying the predetermined condition 30C. [0088] When determined that there is an own CSG cell

satisfying a predét&éﬂﬁéé@d?@iﬂ@ﬁ@,ﬂﬁf@téﬁ?@&@ﬂb?ﬁéﬁﬂdbﬂ@Sl@étimﬁl}@@ﬁéhg?eg tAeicamped cell to
the own CSG cell satistying the, 2, predetermined gondition C. [0089]. . ., On he gther hand, when the

mobile station UE determines that there is no own CSG cell satisfying the predetermined condition C, the
operation returﬁ‘gﬁfﬁ?gt@p BRiR2.(radio quality)” of the “cell #1-1 (first specific

10 cell)” and the best “RSRP or RSRQ (radio quality)” among the
cells using the frequency fl1 (first frequency) is within the
predetermined offset “0OffsetRSRP or OffsetRSRQ; and when
determining that the “RSRP or RSRQ (radio quality)” of the “cell

”

#1-1 (first specific cell)” satisfies the first radio quality
15 (namely, when (radio quality “RSRP” or “RSRQ”) > (“QRSRPmin”
or “QRSRQOmin”) 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”) > (“QRSRPmin” or *“QRSRQOmin”) holds true).
[0082]
25 (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.

30 [0083]
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10[0090] Second, with reference to Fig. 5, a description will be given of an operation in which the
mobile station UE changes a camped cell from a "first macro cell" to a "second macro cell". [0091] 15As
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] 20When the determination result in Step S202 is negative
(NO), the operation retéifinssto, Stepr 52041 $6693f to On ¢he dther handrwhendthevdetérmination result in

Step S202 is affirmative (YES), the mabile station.U termines 25 whether or_nat the following

= quation (2 holts e h Stop 5303 T000AT | T NS ST (HERL e HORG) Baid e radio qualiy
in the second nracrergeticadjatenttocthexfirshavacrocell) + 30(predéterminéd offsét "OffsetRSRP" or
"OffsetRSRQ") 20 §3erving (RSRP or RSRQ)" being the radio quality in the first macro cell) + (parameter
"Hysteresis") --- Equation (2) When the determination result in Step S203 is negative (NO), the
operation réturns to Stég $201.. 4 shows, in Step S101, upon receipt of the “list

of own CSG cells” and the “list of overlapping macro cells” from
the switching apparatus MME, the mobile station UE determines

4

whether or not the “information identifying a macro cell (a
TA-ID and a cell ID)” having been notified of through the
10 broadcast information is in the *“list of overlapping macro
cells” included in the individual signal received from the
switching apparatus MME. Thereby, the mobile station UE
determines whether or not the mobile station UE is located in
the macro cell which overlaps an own CSGcell at least partially.
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.
[0086]

When determined as being located in such a macro cell,

the mobile station UE repeats the processing in Step S101.
25 [0087]

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

30 C.
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5[0095] On the other hand, when the determination result in Step S203 is affirmative (YES), the
mobile station UE changes the camped cell from the "first macro cell” to the "second macro cell”. 10[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] 15In Step S301, the mobile
station UE determines whether or not the mobile station UE detects a cell in which (radio quality "RSRP"
or "RSRQ") < (QRBRPmIn" or "QRSRQmMIn") (parameter "Margin") holds true. [0098] 20When the

determination result inﬁ}‘e% 3(%1 IS neg tivg (JE\IQ , the operation returns t \?tegl S301..[0099] On the
other hand, when the etgrms(ljneatisornmrlensu%t Fn gtep 5301 7S affirmative ((g Iggo)L the r%%%#%léﬁgtion UE

determines 25 whetkeretenotithedmobileistationlUEide ot &8aélt in Whichdtadie quality SRSRP" or

"RSRQ") > ("QRBERRPMIN" or \QRSROMIN") +,(parameter "Hys sis"i%oldsctrg in Step 302. [0100]
When the detern%n%ktll%ﬂgreeguﬁ%ﬁ Sctaepp§3026|s negoz;]fve 38YNO , t%eC mo ifeas%até%lﬂg etects as being
out of areain S}gpzdetermined condition C.

[0089]

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

10 [0090]

Second, with reference to Fig. 5, a description will be

given of an operation in which the mobile station UE changes

'}

a camped cell froma “first macro cell” to a “second macro cell”.
[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 other hand, when the determination result in Step
5202 is affirmative (YES), the mobile station UE determines

25 whether or not the following Equation (2) holds true in Step

5203.
[0094]

(“Neighbour (RSRP or RSRQ)” being the radio quality in
the second macro cell adjacent to the first macro cell) +

30 (predetermined offset “OffsetRSRP” or “OffsetRSRQ") >
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5304. [0101] On the other hand, when the determination result in Step S302 is affirmative (YES), the
mobile station UE selects the 5 cell (other CSG cell) detected in Step S302 as the camped cell, in Step
S303. [0102] (Advantageous Effects of the Mobile Communication System According to the First
Embodiment of the Present Invention) 10With the mobile communication system according to the
embodiment, a camped cell can be selected properly in an environment where CSG cells and macro cells
coexist. [0103] (Medification(RsRBReferiR 1d Fig 17 gatmebiledcommuanicationrsysten aceording to
Modification 1 will be des rcj]k;eq, f(ecgggl%e%n differences from ,tr)le mabile gorp{n%ni?ggion system
according to the first embodiment described above. [ ?Llf)ﬁﬁ)ln the exal%p?e shown in Fig. 7, regarding to
the mobile station UE, &lesll £1t using arfiequengy fileand & cell #12rsidg a frequeney f12 each have a

"_high" priqrity Ieyl%)e} cgﬁé#Z%leesgggla gegg%ﬂ%gZ%gngt%getcl‘ffg%using a frequency_f22 each have an
"intermediate" priority level; and a cell #31 using a 25 frequency f31 and a cell #32 using a frequency {32
each have a "loW'Qyridrity level. Note that the cells #11, #12, #21, #22, #31, and #32 maybe a macro cell

or be a CSG cell. In adgjfion, the freguengies fi 112, 121,122, f31,and £32,a7e differgnt freguencies.

5203 is affirmative (YES), the mobile station UE changes the
camped cell from the “first macro cell” to the “second macro
cell”.

10 [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]

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 *“QRSRQmin”) +
(parameter “Margin”) holds true.

[0098]

20 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

25 whether or not the mobile station UE detects a cell in which
(radio quality “RSRP” or “RSRQ”) > (“QRSRPmin” or “QRSRQmin”)
+ (parameter “Hysteresis”) holds true in Step 302.

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

30 (NO), the mobile station UE detects as being out of area in Step
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30[0105] For example, as Fig. 7 shows, when using the "cell #11" as the camped cell, and when a
predetermined condition Al is satisfied, the cell selector unit 16 is configured to change the camped cell
from the "cell #11" to the "cell #12". 5[0106] Moreover, as Fig. 7 shows, when using the "cell #21" as
the camped cell, and when the predetermined condition Al is satisfied, the cell selector unit 16 is
configured to change the camped cell from the "cell #21" to the "cell #22". 10[0107] Moreover, as Fig.
7 shows, when &i3ig the "cell #31" as the camped cell, and when the predetermined condition Al is
satisfied, the cellos1 ?tor unit 16 is configured to change the camped cell from the "cell #31" to the "cell
#32". 15[0108] ere, in a case where the "cell #12", the "cell #22" or the "cell #32" is a macro cell, the
cell selector unit 16 is confignred tedeterminetiat thespredeterminedi condimnl Al is:satisfred, when the

following Equatgo;b(ZZ)ihoI% Atue, r]c%rp/gly( XZEIOS\SvheQ}{[Qemragiq gugyg/tilnotheU"Ecelleﬁle%' the ‘cell #22" or the
"cell #32" satisfies predetermined radio quality and when the radio quaﬁty in the “ce #11", the "cell #21"
or the "cell #31'cddés othmect Pfedetérmitrecradid qualitye 01097 255Ndighbourt e Offdet 1" >
“threshold 1", angd "§gé¥in9§ 35 Offset 2" < "threshold 2" --- Equation (2) Here, "Neighbour” is the radio
guality in a cell adjacent to the current camped cell of the mobile station UE (the "cell #12", the "cell #22"
or the "cell #32")9&Ad I'Serving" is the

(Advantageous Effects of the Mobile Communication System
According to the First Embodiment of the Present Invention)

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

[0103]
(Modification 1)

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 cell #11 using a frequency f11 and a cell #12 using
a frequency f1l2 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

25 frequency £31 and a cell #32 using a frequency f£32 each have
a “low” priority level. Note that the cells #11, #12, #21, #22,
#31, and #32 may be a macro cell or be a CSG cell. 1In addition,
the frequencies f11, f12, £21, £22, £31, and £32 are different
frequencies.

30 [0105]
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30 radio quality in the current camped cell of the mobile station UE (the "cell #11", the "cell #21" or the
"cell #31"). [0110] Meanwhile, in a case where the "cell #12", the "cell #22" or the "cell #32" is a CSG
cell, the cell selector unit 16 is 5 configured to determine that the predetermined condition Al is satisfied,
when the following Equation (3) holds true, namely, in addition to the conditions of the Equation (2)
described above being satisfied, when the difference between the radio quality in the "cell #12", the "cell
#22" or the "cell #32" andrl@ thewbest radid'quality among, cellssusingiany vf¢hésecontliréquencies 12,
f22, and f32 is wisthinm% prepﬂete&migﬁq offsrge : %%nl] "Neri%t&b Lél" +i"O sggl‘ﬁt"t%rgsgfldl 1", and
"Serving" + "Oﬁ%et% < "thréshold ", and 15' elgh%o%r" > RO Ofset 37 - iEquatlon 53) Here,
"RO" is the radisaqualify ¢t a ¢élkhaving thellestaadioguality amongpéels usimgrthecsamesfrequency as

the frequency (1,2, f%zm%re ngeuj'_sf_dfip Oefln_cgu {the_"cell #12", the "%Q!E#Z%”e%t%'éce.ll #32") adjacent to the
current camped 20 cell of the mobile station UE. TOllZ] Furthermore, as Fig. 7 shows for example,
when usingthe l'eél #12" as the camped cell, and when a predetermined condition El is satisfied, the cell

selector unit 16 is 25 configured to g@ap% the camped %E@O&Emeg"%%#lgé iq the [cell #22". [0113]
Moreover, when using the "cell #22" as the camped céll,
the camped cell, and when the predetermined condition Al is

satisfied, the cell selector unit 16 is configured to change
the camped cell from the “cell #21” to the “cell #22".
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”.

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 predetermined condition Al is
satisfied, when the following Equation (2) holds true, namely,

20 when the radio quality in the “cell #12”, the “cell #22” or the
“cell #32” satisfies predetermined radio quality and when the
radio quality in the “cell #11”, the “cell #21” or the *cell
#31” does not meet predetermined radio quality.

[0109]

25 “Neighbour” + “Offset 1” > “threshold 1”, and

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

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

30 radio quality in the current camped cell of the mobile station
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and when the predetermined condition El is satisfied, the cell 30 selector unit 16 is configured to change
the camped cell from the "cell #22" to the "cell #32". [0114] Here, the cell selector unit 16 is
configured to determine that the predetermined condition 31 is satisfied, when the "cell 5 #22" or the "cell
#32" is a macro cell, and when the following Equation (4) holds true, namely, when the radio quality in the
"cell #22" or the "cell #32" satisfies predetermined radio quality and when the radio quality in the "cell #11"
or the "cell #21'Udoés mot fredtlprieteterntined fadio qéality. 40[01EL]"Neighldur + "Offset 4" >

"threshold 3", a%i‘ﬁﬂving" + "Offset 5" < "threshold 4" --- Equation (4) Here, "Neighbour" is the radio
guality in a cell adjacent to the current camped cell of the mobile station UE (the "cell 15 #22" or the "cell

#32"); and "Serving" islthe radiolguality in the cewhemtecahmpéd eell dflthe, mdtkile statior 2 (the "cell #12"
or the "cell #22"3.r[((gilhle6],,lge qdiygg,,the cell egto.wr unit 16 @%XPes89re‘fin‘§‘>ﬁ$du%9 1_!oldg)etgmine that the
i ' the follot 3 0

predetermined condition 31 is satlsfieél,sw en wing Equation (4-1 ds true, in addition to the
Equation (4) describedabove holdingrtrie.cSpeeifically sthedequeation ¢4- Darolds true AWhien there is no

cell that satisfies the predetermined radio quality. amona. the gells pising 25 the, same freguiency as the
frequency (f12 or f22) used in the current camped cell (the "cell #12" or the “cell #22") of the mobile

station UE. in addition to the conditions of the Equation (2) described
above being satisfied, when the difference between the radio
quality in the “cell #12”, the “cell #22” or the “cell #32” and
10 the best radio quality among cells using any of the second
frequencies £12, £22, and £32 is within a predetermined offset.
[0111]
“Neighbour” + “0Offset 1” > “threshold 1”, and
“Serving” + “Offset 2” < “threshold 2”, and
15 “Neighbour” > “R0” - *“Offset 3” --- Equation (3)

Here, “R0” is the radio quality in a cell having the best
radio quality among cells using the same frequency as the
frequency (f12, f£22, or £32) used in a cell (the *“cell #12”,
the “cell #22” or the “cell #32"”) adjacent to the current camped

20 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 is

25 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

30 selector unit 16 is configured to change the camped cell from
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[0117] "X" + "Offset 5" < "threshold 4" --- Equation (4-1) 30Here, "X" is the radio quality in each cell using
the same frequency as the frequency (f12 or f22) used in the current camped cell (the "cell #12" or the
"cell #22") of the mobile station UE. [0118] 50n the other hand, the cell selector unit 16 is configured to
determine that the predetermined condition 31 is satisfied, when the "cell #22" or the "cell #32" is a CSG
cell, and when the following Equation (5) holds true, namely, in addition to the conditions of the Equation
(4) described aboee Heing 10 Zatisfiedf whenhctheldifférénce between the radio quality in the "cell #22" or
the "cell #32" a% {Iﬁ Pest radio quality among cells using any of the second frequencies f22 and 32 is
within a predetermined offset. [0119] 15"Neighbour" + "Offset 4" > "threshold 3", and "Serving" + "Offset
5" < "threshold 4", and Neighbbart ol"REG1eQffset 6! t-1 Equationf(ByuredHerel e ROMisthe radio quality

in a cell having the best adio anallly amoengcsells using. the sauie; equancy s, e 20 tequency (122 of
f32) used in a cell adjacent to the current campedtce | of the mobile station UE (the "cell #22" or the "cell
#32"). [012D] #22"” or the “cell #32” is a macro cell, and when the following
Equation (4) holds true, namely, when the radio quality in the
“cell #22" or the “cell #32"” satisfies predetermined radio
quality and when the radio quality in the “cell #11” or the “cell
#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 mobile station UE (the “cell #12”
or the “cell #22").
[0116]
In addition, the cell selector unit 16 may be configured
20 to determine that the predetermined condition Bl is satisfied,
when the following Equation (4-1) holds true, in addition to
the Equation (4) described above holding true. Specifically,
the Equation (4-1) holds true, when there is no cell that
satisfies the predetermined radio quality among the cells using
25 the same frequency as the frequency (f12 or f£22) used in the
current camped cell (the “cell #12” or the “cell #22”) of the
mobile station UE.
[0117]
“xX" + “Offset 5” < *“threshold 4” --- Equation (4-1)

30 Here, “X"” is the radio quality in each cell using the same
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In addition, the cell selector unit 16 may be configured 25 to determine that the predetermined condition
31 is satisfied, when the following Equation (5-1) holds true, in addition to the Equation (5) described
above holding true. Specifically, the Equation (5-1) holds true, when there is no cell that satisfies the
predetermined radio quality among the cells using 30 the same frequency as the frequency (f12 or f22)
used in the current camped cell (the "cell #12" or the "cell #22") of the mobile station UE. [0121] "X" +
"Offset 5" < "threshaltk4t - EquatontS= gy S Herd £ istthé Fadioagealityrin gachaelkesing the same

frequency as the frequenc fl% r f22 qud i?2the current camp d %ezll, the "cell #12" orlthe "cell #22") of
the mobile statigﬁ%%fj?ocl%z% 1 1igloer exgaemplé as Flogr. 7t§ﬁow(§,ewﬁe¢1 usi(hgot egf?:%llmiféjf" as the camped

cell, and when atprédeteriiiined condition Cl is satisfied, the cell selector unit 16 is configured to change
the camped cell[ggmﬁhe "cell #31" to the "cell #32". [0123]

5 On the other hand, the cell selector unit 16 is configured
to determine that the predetermined condition Bl is satisfied,
when the “cell #22” or the “cell #32"” is a CSG cell, and when
the following Equation (5) holds true, namely, in addition to
the conditions of the Equation (4) described above being

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 £22 and £32 is within
a predetermined offset.

[0119]

15 “Neighbour” + “Offset 4” > “threshold 3”, and
“Serving” + “Offset 5” < *“threshold 4", and
“Neighbour” > “R0” - “Offset 6" --- Equation (5)

Here, “R0” is the radio quality in a cell having the best
radio quality among cells using the same frequency as the

20 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

25 to determine that the predetermined condition Bl is satisfied,

when the following Equation (5-1) holds true, in addition to
the Equation (5) described above holding true. Specifically,
the Equation (5-1) holds true, when there is no cell that
satisfies the predetermined radio quality among the cells using

30 the same frequency as the frequency (f12 or f£22) used in the
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15Moreover, as Fig. 7 shows, when using the "cell #21" as the camped cell, and when the predetermined
condition Cl is satisfied, the cell selector unit 16 is configured to change the camped cell from the "cell
#21" to the "cell #11". [0124] 20Here, in a case where the "cell #11" or the "cell #21" is a macro cell, the
cell selector unit 16 is configured to determine that the predetermined condition Cl is satisfied, when the
following Equation (6) holds true, namely, when the radio quality in the "cell #11" or the "cell #21" satisfies
25 predeterm|nedHadrmtquamlye@m:éa]l"Neilg@UmE'l} "Offset?” tH¢hreshold B22)Eqhatiba (6) Here,

"Neighbour" is th |o quality in ell adjacent to the current camped cell of the mobile station UE (the
"cell 30#11" or Fﬁe ce?l ﬁ;f‘% g] Meanwhile, in a case where the "cell #11" or the "cell #21" is a
CSG cell, the celb selector unit 16 is configured to determine that the predetermined condition Cl is

satisfied, 5 when the following Equation (7) is satisfied,n e}f nely. in addlgl to. the 3%nq| |on of the
Equation (6) described above being satlsfled when the difference between the radio quality in the "cell

#11" or theJ'cell #21" andrthe BESt radidquality amoagithe cellsasingeany of the $écondrfrequencies fll
and f21 10 is W%Q'@q%gﬁ%(}etggwrﬂl%d 9?@8&49%%7]( f12 or f£22) used in the current

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
the camped cell, and when the predetermined condition C1l is
satisfied, the cell selector unit 16 is configured to change
the camped cell from the “cell #21” to the “cell #11”.
[0124]

20 Here, in a case where the “cell #11” or the “cell #21”
is a macro cell, the cell selector unit 16 is configured to
determine that the predetermined condition Cl is satisfied,
when the following Equation (6) holds true, namely, when the
radio quality in the “cell #11” or the *“cell #21” satisfies

25 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
30 #11"” or the “cell #217").
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"Neighbour" + "Offset 7" > "threshold 5", and "Neighbour" > "RO" - "Offset 8" --- Equation (7) Here, "RO"
is the radio quality in a cell having the best 15 radio quality among cells using the same frequency as the
frequency (fll or f21) used in a cell adjacent to the current camped cell of the mobile station UE (the "cell
#11" or the "cell #21"). [0128] 20Note 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 byl ang©f hardware, a software module executed by a processor, and a combination of both.

25[0129] The softvl\/,pre odyle may be provided in a storage Wd'lﬂ ,0f any farm, s cih as a RAM (
Random Access Memor@?r}g fash’ mlemgryc,%aslsdr e(ﬁeeat}é)nl%ﬁem%ry , a%rEé}heOMcférasable
Programmable RQM)i areEERRGM (ElectonicallysEfasable andi ProgrammableiBROMY a 30 register, a

hard disk, a remayable disk. 91,2 GR-ROM. 30, o SuEh A5ipra0% Medium, s, canneeted to the
processor so that the processor can readr from and write into the storage medium. Moreover, the storage
medium may be'iritegrated ihtd baherprodessoriFarthelr) thessterdgesmietium aaethe, processor may be

provided in an ASIGC, The ASIC,may he provided inihe mobile station UE and the.radip hase station eNB.

Furthermore, the storage medium and the processor may be provided in the mobile station UE and the
radio base statibaigNBsas digcretd 10comporehis.fo181fe 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 f11 and f21
10 is within a predetermined offset.
[0127]
“Neighbour” + “0Offset 7” > “threshold 5”, and
“Neighbour” > “R0” - “Offset 8" --- Equation (7)
Here, “R0” is the radio quality in a cell having the best
15 radio quality among cells using the same frequency as the
frequency (f11 or £21) used in a cell adjacent to the current
camped cell of the mobile station UE (the “cell #11” or the “cell
#217) .
[0128]
20 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.
25 [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

30 register, a hard disk, a removable disk, or a CD-ROM.
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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 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 whatsoevef.][0132] Note that the entire content of Japanese Patent Application No.
2008-243401 (filed on ?egﬁergbser o2r2 200%32(55 1ilrgncoirgo(r:%tg:}(]jerg:%ree(ijp PX rgkfl(eerencgé eZg IoNrDLSJ§TRIAL
APPLICABILITY [0133 As descrltbedagl%ove, the present invention can prodere a cell selection method
and a mobile statien thataliow eecawped=30 cel do beopropedlyvseléetedrinart eavissoment where CSG

cells and macrg cells, coexjst, CLAIMS [L1A cell selection methed inwhich ,mabile station selects a
camped cell among one or more specific celf(s) selectable as
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 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

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
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5 a camped cell only by a specific mobile station and one or more general cell(s) selectable as a camped
cell by any mobile station, wherein the mobile station uses a first general cell as the camped cell; 10a first
carrier frequency is used by a plurality of cells including a first specific cell that regards the mobile station
as the specific mobile station; the first carrier frequency is different from a second carrier frequency
used in the first general cell; and 15 the cell selection method comprising: changing, at the mobile station,
the camped celkframmthe-firstgeheraloesilitoca first specific cell, when determined that the first specific cell
has best radio quality among cells using the first carrier frequency, and when determined that the radio
guality in the 20 first specific cell exceeds a threshold. [2]A cell selection method in which a mobile station
selects a camped cell among one or more specific cell(s) selectable as a camped cell only by a specific
mobile station and one or more 25 general cell(s) selectable as a camped cell by any mobile station,
wherein the mobile station uses a first general cell as the camped cell; a first carrier frequency is
used by a plurality of cells 30 including a first specific cell that regards the mobile station
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as the specific mobile station; the first carrier frequency is different from a second carrier frequency
used in the first general cell; and the cell selection method comprising: changing, at the 5 mobile station,
the camped cell from the first general cell to a first specific cell, when determined that a difference
between radio quality in the first specific cell and best radio quality among cells using the second carrier
frequency is within a predetermined offset, and determined that the radio quality in 10 the first specific cell
exceeds a threshold. [3] The cell selection methdzkag&Msrding to claim 1 Or 2, wherein in the step,
themobilestationperformthe determination, 15 when the general cell at least partially overlaps the first
specific cell. [4] Amobile station configured to select a camped cell among one or more specific cell(s)
selectable as a caimped cellonde 2643yt aspedifio tnobilehstation rawididresdranore generat eell(s)

selectable as a c%rgggg QC%IIGQX %rlllyomé)tg}]eesgarti%%,rvgher%igitpecmqebilf (ss‘;@tiggl%%ecsa% {iersgggneral ce_II_ as
the camped celie;l a first carrier frequency is usec?%y a pﬁJraTlty of cells 25 including a first specific
cell that regards thenmebilesstationlas thesspecific Mobilestatfor;tieifirstaatriendregquency is different

from a second carier frequeney bsed 1n the figst.general cell;, and the mobjle station, comprising: a cell
selector unit 30 configured to change the camped cell from the first general cell
station, wherein
the mobile station uses a first general cell as the camped
cell;

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

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

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

20 first specific cell exceeds a threshold.

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

30 including a first specific cell that regards the mobile station
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to a first specific cell, when determined that the first specific cell has best radio quality among cells using
the first carrier frequency, and when determined that the radio quality in the first specific cell exceeds a
threshold. 5 [S]Amobile station configured to select a camped cell among one or more specific cell(s)
selectable as a camped cell only by a specific mobile station and one or more general cell(s) selectable
as a camped cell by any mobile station, wherein 10 the mobile station uses a first general cell as the
camped cell; asaffirst careier freguencylis usedthya plurality of cells including a first specific cell that

regards the mobile stat{%ne as itpgtspcecif]ifcl gnrobrjlre stgtigg' 1§tsh%fi§1ec]grggr Er&%eg\cgeig glrilfferent from a
second carrier frequency used in the first generaﬁ%e?l; a%d the mobile station comprising: a cell

selector unit configured-tofclange the camped celhfrom the: firstigareraked!L to arfitst specific cell, when

determi_ned that_ a diffeq:%ne(:ecég pest\év&egtragrilo quality dinctglrgp@r% sR%gifi cell ?rr‘l% ’be%g radio quality among
cells using the first carrier frequency Is within a predetermined offse , an determined that the radio
quality in tHe firspspecifictcelliexceads actimeshofld: 25[61 Pine thebflerstationraccetdirrgl fo ttaim 4 or 5,

wherein the cell seletor upit is configured tg-perform the, determination. when the, general cell at
least partially overlaps the first specific cell. ABSTRACT CELL SELECTION METHOD AND MOBILE

STATION A celf sélectivrmmithiothirddiedesstepsrsfe {A) c cell and best radio quality

among cells using the second carrier frequency is within a
predetermined offset, and determined that the radio quality in

10 the first specific cell exceeds a threshold.

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

in the step, the mobile station perform the determination,

15 when the general cell at least partially overlaps the first

specific cell.

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

30 configured to change the camped cell from the first general cell
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determining, at a mobile station (UE), whether or not a first CSG cell satisfies a predetermined condition,
when using a first macro cell as a camped cell; and (B) changing, at the mobile station (UE), the camped
cell from the first macro cell to a first CSG cell, when determined that the first CSG cell satisfies the
predetermined condition. Fig. 4

to a first specific cell, when determined that the first

specific cell has best radio quality among cells using the first

carrier frequency, and when determined that the radio quality

in the first specific cell exceeds a threshold.

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

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

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

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

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

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

in the first specific cell exceeds a threshold.

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

overlaps the first specific cell.
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10

ABSTRACT

CELL SELECTION METHOD AND MOBILE STATION

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

satisfies the predetermined condition.

Fig. 4
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