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-1- DESCRIPTION TITLE OF THE INVENTION USER DEVICE AND
METHOD USED IN MOBILE 5 COMMUNICATION SYSTEM
TECHNICAL FIELD The present invention generally relates to user
equipment and a method used in a mobile 1.0 communication system.
BACKGROUND ART In a mobile comrhunication network, after a phone
call is finished, the user equipment (UE) 15 releases the connection with
the base station (and the upper e} apg-efgRaes its mode from a
connected mode (an active mode) to a waiting mode (an idle mode). In
the waiting mode (the idle mode), the network does not manage nor
regiqter theogelTwhRerENVENTBRORqUipment 20 is located but does manage
and register the Egﬁﬁn%ﬁ?eéTﬁEwhﬁﬁhﬁqu%gﬂumm%ﬁ |l_%ated.
The Tracking area {TA) may also be referred to as a location registration
aré2)NONTicd BI6H (RX; Belhe like, and, when a call is placed to the
user equipment, 25 paging is performed throughout the registered tracking
area. FIG. 1 schematically shows a case where a first tracking area TAl
incﬁﬁﬂﬂh@é—ccﬁl&%@ll 1, cell 2, and cell 3) and a second tracking area
TA2 30 includesTwe qeHedesiitd kndert borFapnefthat 1hasedtatess eb
theucellrs beroadc?nsts {heac?Jl édenti{iﬁ%t(ilon (5083 ID) and r%?)ﬁmking area
idermfication ('r'%\ﬁﬂ via r(‘using)"ﬁe broadeast -2 Infdrmandn ?broadcast
cheams(BCHE), INuXt Sy 5aedis

BACKGROUND ART
In a mobile communication network, after a
phone call is finished, the user equipment (UE)

releases the connection with the base station (and the
upper node) and changes i1ts mode from a connected mode
(an active mode) to a waiting mode (an idle mode). In
the waiting mode (the i1dle mode), the network does not
manage nor register the cell where the user equipment
i1s located but does manage and register the tracking
area (TA) where the user equipment is located. The
Tracking area (TA) may also be referred to as a
location registration area, a routing area (RA), or the
like, and, when a call is placed to the user equipment,
paging is performed throughout the registered tracking
area.

FIG. 1 schematically shows a case where a
first tracking area TAl includes three cells (cell 1,
cell 2, and cell 3) and a second tracking area TA2
includes two cells (cell 4 and cell 5). Each of the
base stations of the cells broadcasts the cell
identification (cell ID) and the tracking area
identification (TA-ID) via (using) the broadcast
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considered where the user equipment (UE) in the waiting mode (the idle
mode) and in the cell 1 moves and accordingly performs a cell reselection
by selecting 5 the cell 3 as a waiting cell. In the process of the cell
reselection, the user equipment (UE) receives the broadcast channel
(BCH) from the base station of the celP3 and checks the cell identification
(cell ID) and the tracking area identification (TA-ID) included in 10 the

brogoegpheRa e @QH&d%%%fe%Hra‘PH@?fh BloH. theage of & '%aée is

the user equipment (UE) determines that bothﬁhe cell 1 and the cell

befAGSAPREC MO BREKRG BreSBFA BISMIBARE KM, ERatbe on'h!at ing

trapide a(m@ve@whermdw)uwcl&eqmmeeoe(uE)lpeﬂwee thad
reselectlog.ofé |[eselect the ceII 3 a chan% st ‘e{ -cell tB be selected

frofrthe' cell'? 1o the celP 3 Ih sict & case?ﬁ fis, the'liseY equ%:ent

dogbeocktle 3 rrguestita Lbtiag telbgistrhioitloe tHareasksy afkathe
FURBE} areasers 44 6ANSI4pre dsaq e dhE HSRERTUIRUIEN! [EBLRBST the

moves from the cell 3'into the cell 5 while keeping its Waifing mode (the
idl® FRF AR thchaRee he(@ED ediipmehb fUBPRR REI OB ke
chaerd (BCihdfremdbr dashstaiohlofitecel ﬁnamltdeiﬁrr(met that®b and

the rack# area has chan m Al 0.TA2. nse tq this , -
change ﬁg‘e’lu[éer ngpmen %E%s‘sica Hé)rr]e est pdar&i c'ied n

redifieativrosidnastickingnaeh tOBGH haseAtatnrsshd teh§, thenatheck,
upgatefirgistalian pfoGers of fhe ¥Rekingdrea i gherea ey

performed. After this TA update, when a_ call is placed to the user

eqdpkIRtORS, ity B%Brf&ﬁﬁe&ﬁ)'r khd u@@ﬂedlhsnﬁ%!b@) belong
threoghoid tBareadkingiibagl AZ.e3s iSTUesylibed itheeipdiatard- is no

change of the tracking area, even when the user
equipment (UE) performs the reselection of (reselects)
the cell 3 and changes the cell to be selected from the
cell 1 to the cell 3 iIn such a case like this, the user
equipment does not iIssue a request to update the
registration of the tracking area. Further, a case 1Is
considered where the user equipment (UE) further moves
from the cell 3 Into the cell 5 while keeping its
waiting mode (the idle mode). In this case, the user
equipment (UE) receives the broadcast channel (BCH)
from the base station of the cell 5 and determines that
the tracking area has changed from TAl1 to TA2. In
response to this change, the user equipment (UE) issues
the request to update the registration of the tracking
area to the base station of the cell 5, so that an
update registration process of the tracking area (TA
update) is performed. After this TA update, when a
call is placed to the user equipment (UE), paging is
performed for the user equipment (UE) throughout the
tracking area TA2. As is described, the update
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registration of the tracking area is performed based on the request from
user equipment (UE). Recently, a mobile communication network called a
private network (P-NW) as shown in FIG. 2 has 5 been becoming more
popular. For example, such a private network (P-NW) may include a
mobile communication network to be&ed for only the staff members of
a company organization within the facility of the company. The user

eavpFESE PAFOFPBIFARN A0 IALIRPA SAT SYiOPRFRIAIRBY H8SEd on

the Félavate network within the facility of the company and by using a
[

puftendGie s, FX BlbHSRbLRI BRI LS network other than

any private netwRegeutdge, the fadility of dweneempanit iothinceserfir
users,gther 15 than the staff members of the company, the -
cor S e T DR L R e e 06y Rl
coh@any hegounAiyprobibieomudaly Jimiteairseaxianp lsuchsaschn a

eMEFGRRECHR £RB rie ?IED—\W\? Raysipadieaevaesiyepecinthe 2_C
of the

facility. As another example private network, there is a base station

apBRrHE A4GHhd RbdeesPEK A bREndtafeh FHanf) hontde \oiliadk

Haneenblede By fthe rightoh bging ithatinraa Nodevd eani he gikenfac iri ty
250e%<a le, the famil memtéers oergly. Howeveéhtpeori h{af using the

Home oge?%?/ e'temporarlflys/ glve%qt%lé)mguesto the gmﬁgﬂpany

m@itl@é?ﬁ_. PEBEESaNdE SooRsdnASALy rigyit tsst'engaotb]myrsei ethe
USGRAUEPRERT &) i eHestrediti b l&ﬁrﬁﬁé'pé%%{ﬁé’rﬁ@%ﬂaeﬁﬁqss ing

becomes a_ member of the private network. A private_network may alsSo be

referrBHRd bS eEYer{CIfde®subseritith HieupPbdikeacPiiihzrE 1on
netvearwardy ehsie aneaer maie pheivatecellstiibek) outside the

facility of the company. In this case, for users other
than the staff members of the company, the
communications provided by using the private network in
the facility of the company i1s usually prohibited, or
only limited services (such as an emergency call) can
be provided by using the private network in the
facility.

As another example of the private network,
there i1s a base station apparatus (Home Node B) that
can be installed in family homes. With the Home Node B,
the right of using the Home Node B can be given to, for
example, the family members only. However, the right
of using the Home Node B may be temporarily given to a
guest of the family members. In this case, the access
(using) right is temporarily set in the user equipment
of the guest so that the user equipment of the guest
becomes a member of the private network.

A private network may also be referred to as
“a CSG (Closed Subscriber Group) cell”, and the private
network may include one or more the CSG cells. The
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-4- term "CSG" refers to a group of the user equipment sets having an
access (using) right to a specific private network, and the term "CSG cell"
refers to a cell where each member of the CSG has a right to access. 5
As a method of limiting users so that only the limited users can use the
private network, there is a known metifbd of using a forbidden TA
(Tracking Area) list. The forbidden TA List includes the tracking area

ideguifigatiansed the OFYRIE RIWRTI TP RINENE 48 otilAgMmEA tiss ets
is individually transmitted to user equipment when the user equipment
upBAEENHe AR gRESREST AP RHR FHAeSReeifLy Private
equipmentistorandhetfasbiddem TACKES icéd Menverfe r¥heo usecell where
qui énhentérr\n%e w%i{jn%neoq%eh% idle mordle HL{S r 8elggtset£1e cell of the
private hetwor ) the User equmen?%le?erml Swhethar he tsracking

area identificatid¥s(TA-IRER)bfafe plivdit hgwoseksinsudebat ttanly
forpiiden ity ticPrsdia theymemRery e drauihe the fRisrRinaiesrl is
the tracking area 20 of the cell_reselected by the user eqflapment IS

incudEOhEeIBRAATTARINY FRodsrdisting Aol(d EaFNEREIAEED)
by Histser quiépmenbindterceifAsfabiddanc thefeby thasingdukises area

equipm reselect another cell. The technigue using 25 forhidden
OO R, A e R R ERRI AR The
DotarfenddeNohA ddsttDdcnactiy BERH IyS13 308 vetded to user

Dlegts fe QiR ENE QN0 BRORIF® Wi BEreQLYRD BY THE

INVENTION In the above method, however, as the number_of the private

nebRSRShRYESs A tHPERBORNS: TS AidHPERBAng oVBfdARsT
re@aigiipndransstores the forbidden TA list in its memory.

When user equipment in the waiting mode (the idle mode)
reselects the cell of the private network, the user
equipment determines whether the tracking area
identification (TA-ID-PR) of the private network is
included in the forbidden TA list stored in the memory.
As a result of the determination, i1f the tracking area
of the cell reselected by the user equipment is
included 1n the forbidden TA list, a process of waiting
for a call performed by the user equipment in the cell
iIs forbidden, thereby causing the user equipment to
reselect another cell. The technique using the
forbidden TA list as described above is described in,
for example, Non Patent Document 1.

Non Patent Document 1: 3GPP, TS25.304,ver6.9.0

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

In the above method, however, as the number
of the private networks increases, the amount of
information (signaling overhead) required to transmit
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-5-- the information of the private networks increases accordingly. In
addition, it may become difficult (cumbersome) to determine whether the
TA-ID of the cell that provides a particular service to the user 5 equipment
(serving cell) is included in a large number of TA-IDs of the private
networks (forbidden TA list). Further,shce more and more private
networks have been introduced in various areas including in family

hogigs HTAMIHRAIOLPP RS I RPN BHEEHAERBTKE MY cHe Rseame
more and more difficult to transmit the forbidden TA list and determine

WRBRIRAA ABNO is kLIRS 1R forbfidBAYT RRSORRI METikecult

Futbemtidresomess necassanrioi tie néletieio rlawage-amnd stbrekrecicel |

forpidden TS PLine usersquibent 19,47 85 geglt (g gperational
burd&n of the hetwork ay be remarEaE?Iy incréased, For example, when
oneqddpieenddd 8as isigllceeih B fahsilyiiurleldebedomes kiscgesawmber

upggtergaciperiigdamdAdisi obipe 'ﬁ@ﬁNBP@eEPBPWo%F%HmemI%"éi) .

which alone makes the 20 management of the forbidden TA lists

cufibERYie aRdNESnPRERe@th BREE: Ath¥HEsdIR TRIBn s been
pravida-aduivete rietwesl §onisolarethsd bapabiefgelimingting e hearks
for periorming Simpersgme A& managemen; apdnotfeation aidne ;¢ g

for |dd%ndl"A 151 and, wWhen user equupmeXt resdReisThe talldr a 4
pritgearawok easinddaenainiigiihethkt ttoutdaaguibhcheas a
gFLPALRESR AT YRR NehOe B8 MRANSIFRRRPLYNS THIRD is

PROBLEMS According to an aspect of the present invention, user

eqiiprieies hinisERsn BarbditdeBmiudidstorpe\didings LEKE The

useeqipenNit becomes necessary for the network to manage
and store each forbidden TA list of the user equipment,
and as a result, the operational burden of the network
may be remarkably increased. For example, when one
Home Node B is installed in a family home, 1t becomes
necessary to update each forbidden TA list of the large
number of user equipment sets, which alone makes the
management of the forbidden TA lists cumbersome and
complicated.

An object of the present invention iIs to
provide a private network control method capable of
eliminating the need for performing cumbersome
management and notification of the forbidden TA lists
and, when user equipment reselects the cell of a
private network, easily determining whether the user
equipment has a right to access the private network.

MEANS FOR SOLVING THE PROBLEMS

According to an aspect of the present
invention, user equipment to be used in a mobile
communication system is used. The user equipment
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-6- includes a specifying unit specifying a tracking area of a serving cell
based on broadcast information, a determination unit, when the specified
tracking area is for a private network, determining whether the user 5
equipment is entitled to communicate in the private network; and a
transmission unit, when the user equifment is entitled to communicate in
the private network, transmitting a signal to a base station of the serving

celriq siase! ieissiy g RS R8Iy PRPHErO ackiea

area for the private’ network. Further, in the user equipment, the _
de®fnfhathMMiti&etlinBasait et tﬁé%@eméi AP SELOR f0
thelprieate hevrdidrbyLehieckingnee reotimpos ideniifigaidbrewhicking area is
copmon. (o rvals 45 neyarke, and ih dsiciminalinn yii defemines
wheter 2 Use? equmer(]]t iSantitled to communicatein-the prlvéfe
ne®&uprkpyesteckinganiaid ethetsrivaemnemioer tte witicitkiee parvivajteell
belopgadi-I0e $a10 25 OF AHERIRIE oM AmivateRIWOln D Waigh the

user 20 equipment is entitled to communicate. ADVANTAGEOUS._
EFRHEPOR HHESNGERHGERA AL A FE RS o dih dri®f it vate

presenliorkentionaiisnd ttinyidedsl griedte tetgocemtwt 5imetofl the
ca%aet}le orfl eIi@‘iarﬁt[ingt e neoi-:d rf]or pei_rforlrjnein %Hmb%hsé’{“% manag Iﬂ%ant

and hoYfiCation of he1;or%iasde% '?‘A liSts an ,Wh& user equipmen d
resei@as lite ogltletacrivateandwack laisil oeseriininghehgirdnage

USBle BRYIANENtNZS@hEgh!t 1 RCeRES S IVale PBRENE, SR RRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 is a drawing schematically

shOGHIA Hadik o HMURIBEER EPdGs whether the specified

tracking area is for the private network by checking a
common identification which Is common to private
networks, and the determination unit determines whether
the user equipment i1s entitled to communicate in the
private network by checking whether the private network
to which the serving cell belongs is the same as or
different from a private network in which the user
equipment 1s entitled to communicate.

ADVANTAGEOUS EFFECT OF THE INVENTION

According to an embodiment of the present
invention, there is provided a private network control
method capable of eliminating the need for performing
cumbersome management and notification of the forbidden
TA lists and, when user equipment reselects the cell of
a private network, easily determining whether the user
equipment has a right to access the private network.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a drawing schematically showing a
mobille communication system;



FIG. 2 is a drawing showing a private network and a public network; FIG.
3 is a drawing showing an exemplary configuratioin of user equipment
according an 5 embodiment of the present invention; FIG. 4 is a flowchart
showing an exemplary method according to an embodiment of the
present invention; FIG. 5 is a flowchar¥ showing another 10 exemplary
method according to an embodiment of the present invention; FIG. 6 is a

drawing showing-3ase Were N YRIRIS HeIRBHA B HoAMRN SRstwor i
0

exist side by side; FIG. 7 is a flowchart showing another 15 exemplary

methsh acthl o iAbBdiment of the present invention: FIG. 8 is a

flowchart showirgl@notBeri exampiay imefhst@sgorgingntosxemp lary

embodenal fe presgnt vention; and 2 P FIG. 915 g fowshar

showing ahother exemplary Pethod aeEor Ing t0 an &mbodinient of the
5 presepoihiieandn X EhANAITES R REMEPRENCES 2.5 31: RADIO

(RF) RECEIVE $RETIQN i§21ac¥'|b\§<§%ﬁQH§%ﬂ@ a3 @%Mﬁllary
INFORMATION ACQUISITION SECTION 34: CONTROL SECTION 35:
SIRRRERGURGSRERTSEERIGN SFRBIEEENSETEARRNERISABN

BERWMALbHOR CARRYING OUT THE INVENTION According to an
embodiment of thg gresen IMvengg, AR FRGRR Esgification
10 exemplary method according to an embodiment of the
present invention;

FIG. 6 is a drawing showing a case where two
systems using different frequencies exist side by side;

FIG. 7 is a flowchart showing another

15 exemplary method according to an embodiment of the
present invention;

FIG. 8 1s a flowchart showing another
exemplary method according to an embodiment of the
present invention; and

20 FIG. 9 1s a flowchart showing another
exemplary method according to an embodiment of the

present invention.

EXPLANATION OF REFERENCES
25 31: RADIO (RF) RECEIVE SECTION
32: CELL SEARCH SECTION
33: BCH INFORMATION ACQUISITION SECTION
34: CONTROL SECTION
35: SIR MEASUREMENT SECTION
30 36: CELL SELECTION SECTION

BEST MODE FOR CARRYING OUT THE INVENTION
According to an embodiment of the present
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common among the private networks, it may become possible to
determine whether the tracking area of a cell that provides a particular
service to the user 5 equipment (hereinafter referred to as a "serving cell”)
belongs to a private network. Namely, by determining whether the
network to which the serving cell belon§s is the same as or different from
a private network in which the user equipment is entitled to communicate,

It 1p1Dan PPSAMERPSSIRIL Ko ABICEM BRI P HEIPHISEl CBRUBMSPhiFch s

allowed to wait for a call in the serving cell. According to an embodiment

of FRIPIREeAMARRNEDS, \Hﬁét}ﬁ@itﬁ]él‘FJé’V%ﬁ'ﬁ?pmérﬁ i93Ya PRESMRe 15
nepoyk ladeteﬂmlrt@t@rﬁhMImm@em‘nmba idardidikaien. diheselofe at

is not %y for the network to gwe rhotlflcatlorn of a Ia#ge %r]nount of
for8|dden st mf%rma?on & ' lskr eqmpment 25C pe ormed in a
coerrtipnandy teanaaddeanorefe roadstio, tas udei squiphiegitcell™)

dogg I‘8F16§V9tE9 %h%ﬂ‘it{}ﬁtEA HevirAkded \idhe I‘g/b@ﬂ?rHMé?hﬁrﬂﬁ ng

by one any longer. The common identification may be expressed b any

nuW%%FWuéhﬁltmﬁ%W&E efemifEtante %fsﬁﬁmﬁoé@%d J ongs

incileghis teerheoatcasi-cliirhee (BGl) fisoan idweivkindioadngenk in
nuvr\r/}t])err('va#%%) Wlthln the Lpredete{:mmedgr EQ%Pégu?beésde ugﬁlgg{rél?, it
the presen invermon ma B odled y, for example, Using an

admye bracofiedrsatlian tioe Gotrsaddst wheting (BTRY. Boeier,

étlﬁ PheNEHIURTEREE fBOWEG 10 Yait far 2531 Injiedseviag Feling
may e determlned based on whether the cell identification -9-

According to an embodiment of the present
invention, whether the user equipment is in a private
network is determined by checking the common
identification. Therefore, 1t iIs not necessary for the
network to give notification of a large amount of
forbidden TA list information to the user equipment as
performed in a conventional system (method) and as a
result, the user equipment does not have to check the
TA-IDs included 1n the forbidden TA list one by one any
longer.

The common i1dentification may be expressed by
any number (value) within a predetermined range of
numbers and included in the broadcast channel (BCH) as
an indicator indicating any number (value) within the
predetermined range of numbers. By doing this, the
present invention may be embodied by, for example,
using an additive data field of one bit in the
broadcast channel (BCH).

Further, whether the user equipment is
allowed to wait for a call in the serving cell may be
determined based on whether the cell identification



(cell ID) of the serving cell belonging to a private network is the same as
or different from the cell identification (cell ID) of the private network in
which the user equipment is entitled to communicate. 5 Otherwise,
whether the user equipment is allowed to wait for a call in the serving cell
may be determined based on whether3he tracking area identification
(TA-ID) of the serving cell belonging to a private network is the same as

or diffejant gy dhe R &raskipg Aiga danilisalshd P e the pridigee
network in which the user equipment is entitled to Communicate.
ACBERHRY TS A5 kPR aRABS G13hQ bretbhferasHiohr afe &ifnfoRl |
idediéoatioRivay berexQeedskdl D) byf atiaduepindlicatieg retaundiaryi of a

vale Janog {BuMets) 18005), A5 4esrTioed RpRYR VREINEL NG Il ate
equipment Is allowed to Wait for a call' in the serving cell niay be

5 determined basé@f@emhéﬁ%{ thdnedineo id;httifium @QUiIDDﬁ@ﬁtheiS
seyiNbRRIGPYBNGAT tiorR Privaie NEIWGTK igfke SRPGRRC' ¥ ey be

from the cell identification (cell ID) of the%ivate network’in which the

( ) v
useEdGIiPHRRHisRARREI WIREDRLaR AL KAMY ofliER that the

celi derdarfificattan (cel TR) EDypofetiikons thesdely regardlass bbnging to
whether the Presen{inve&tion is %arried out, this meéhqgfma
vate. r the [N S

e
ad\?ar%zra-g';eous |nnt%a¥vgurren'tﬁy provigeadn Fav%ﬁatﬂg) ata caﬁé{t?ztugeré) Eno the
10 deterairkd ngha@ahedset edaipatanis {lowddib wiit tdrea BT tuhke

th%wts‘ekcei'n%ﬁqréwgtﬁ?@mgwoeg@?rﬁn%ﬁ*te PECSERt iBRRIopgthe

common identification may be expressed (provided) by using the tracking
aréPHBRHAAGAIER -

According to an embodiment of the present

invention, the common identification may be expressed
15 by a value indicating a boundary of a value range
(numeral range).

As described above, whether the user
equipment 1s allowed to wait for a call in the serving
cell may be determined based on whether the cell

20 1dentification (cell ID) of the serving cell belonging
to a private network is the same as or different from
the cell identification (cell ID) of the private
network in which the user equipment is entitled to
communicate. From a point of view that the cell

25 1dentification (cell ID) is reported from the cell
regardless of whether the present invention is carried
out, this method may be advantageous in that currently
provided (available) data can be used to determine
whether the user equipment is allowed to wait for a

30 call in the serving cell.

According to an embodiment of the present
invention, the common identification may be expressed
(provided) by using the tracking area identification
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-10- commonly secured (shared) by the private networks. In the following,
plural embodiments are described separately for the explanation
purposes. However, such separation of the embodiments is not 5
essential to the present invention, and two or more embodiments may be
used on an as needed basis. In the folb@ing, embodiments of the present
invention are described with reference to the accompanying drawings. In

the-Beism. I?ﬁ%‘&ﬂ){r@? YsRaPedSTasgnhBUpPRIR RN ARG IRECe

symbols) aré commonly used to describe the same or e&uwalent

elements. First ebibdtifeftd k&S sRWE A LERBRANEHIR) REfon

of deeceﬁbem%epae@wq/tomemedmtmalm cmepentpmion.
hown |n FIG. 3 the user wgmegt ﬂeludes aradio receive

sec |on }){f a cglijsearc %%g roa cas{n&oanne? H)l% I”(l) ot

infessaivhiadyutsitidinse qIcRsE3) & donttéction 3adagv@Ror more
meéﬁH&ﬂ?ﬁu%‘r%“ﬂﬁﬁ%é”Gé‘eﬁf"cff?'%ﬁﬁ'oﬁss?@&&‘e%p gdiradio (RF)

receive section 31 converts a received radio signal into a baseband

digital signal. 25'Ph&b&) S0k ER%EREon 8PRR g&1EphbR gresent

pravidien tilvgherrecdwitgridee (Eehivingfeualitdasedtinea
reference S|g1na.l mcl(g[jldedm the rec |ve Eig In other \gords ti"el ceII
e

serch SudioN 52%ete Y & havmg t astgébr pgth 1055 among
cas@mater@flerweeemu:m&jeaelgna([ammno refergrtensymho be)h are

the-BRIRIAIIY' §8ledae IRERSFINGE SHfe 28ANBAY PE SGGICAFRIE 2

elements.

First embodiment

FIG. 3 shows an exemplary configuration of
user equipment according to an embodiment of the
present invention. As shown in FIG. 3, the user
equipment Includes a radio (RF) receive section 31, a
cell search section 32, a broadcast channel (BCH)
information acquisition section 33, a control section
34, an SIR measurement section 35, and a cell selection
section 36.

The radio (RF) receive section 31 converts a
received radio signal Into a baseband digital signal.

The cell search section 32 detects a cell
capable of providing a higher receiving power
(receiving quality) based on a reference signal
included in the received signal. In other words, the
cell search section 32 detects a cell having the least
path loss among candidate cells. The reference signal
refers to any signal known to both the transmitter side
and the receiver side, and may be referred to as a
known signal, a pilot signal, a training signal and the
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known signal, a pilot signal, a training signal and the 11- like. The
broadcast channel (BCH) information acquisition section 33 acquires and
extracts the broadcast channel (BCH) information transmitted from 5 the
cell selected (specified) by the cell search section 32. For example, the
broadcast channel (BCH) includes a Master Information Block (MIB) or
one or more System Information Blocks (SIBs). The MIB may be
trapgiited at a predetermined frequency (e.g., once 10 every 10 ms)

using a predetermined resource block. For example, in.an OFDM _
(Orthogonal Fredli¥h ) maErAs MuHiienRd) &%E@Q SRR IeB
(LengqUdsi tA\@iutieg sysienB® whigh bebsduling fexelteestingthe
resource hlocks is performe MIB may be 15 transmitted by using. six
g b T G e R S ol

Thehe Bceddy iselleletird infspasatidnieshs indiddimgané bysearch
bagdwigiibe-82 S MHg 1@ KO, M2 il Biedikgs @nchigieqatigsen)

(time and/or frequency) where the SIB 20 is allocated. According to this
enbidetHERSo R MaSTESEnthRTHTRATL BNV Gttuddbl S irkifcRBie or
indieativngSyvale of nFoam &t ilorhis esksfo( SPBeNRle, theevalud"Iay be

denotes that,the cell pelongs t rivate network, and the value "0"

R U ar e AN T g o I
theewemped 6f igdesisinessed by detpioivanads resdinneel fokaek2) For
valesriygeely; the indigaipr Per-CdGONEE D&Y uRMEy a4k d1sn

transmission timing_ of the MIB'is determined constant. On the other hand,

30MHd TR iR s SHErédRicARy bf he(SRIndRPRBY be
comsiadl becaysssifetelB ibriranisitittedbiiedul ing for allocating

resource blocks is performed, the MIB may be
transmitted by using six resource blocks (e.g., 1.25
MHz) 1n the middle of the system bandwidth. The MIB
may include the information items iIndicating the system
bandwidth (e.g., 5 MHz, 10 MHz, 20 MHz and the like)
and the location (time and/or frequency) where the SIB
iIs allocated. According to this embodiment of the
present invention, the MIB includes an indicator
indicating a value of “1” or “0”. In this case, for
example, the value “1” denotes that the cell belongs to
a private network, and the value “0” denotes that the
cell does not belong to any private network. However,
the number of values expressed by the indicator is not
limited to two (2) values. Namely, the indicator may
have three (3) or more values. The transmission timing
of the MIB is determined constant. On the other hand,
the transmission timings and the frequency of the SIB
may not be constant, because the SIB is transmitted by
using resource blocks which area determined by the
scheduling. For example, the SIB may include



using resource blocks which area determined by the scheduling. For
example, the SIB may include 2- identification items such as the tracking
area identification (TA-ID), an operator identification (PLMN-ID), an
identification item indicating that the cell is under control, and an
identification item 5 indicating that the-déltis reserved for a specific
terminal such as a terminal for maintenance. In the present invention, it is

NO§ BRIFIHRT B RBY Of i dicRiArsidha RliGRFIdRFNGed pissred to as
a CSG indicator, a P-NW indicator, and the like) is included 10 in the MIB,

and4EEk LhERatARR n{dyod I iAPEEAS @Y FIARBL WiHsRd PR
cel{bengsd) a privadeebtidkoaay ba detemiied byasingpradibar the

meth (descrlb d be|OV\@ not y usin such. ngl or The co roI
sectl(()‘ircli 34 contrcas the'? ¥unc bnapggemeng%‘nreer? te' Bpese{r:1

5 invenddeatpagththahtithis seikmes iseaewmes tﬁe oparakesihic
FIG & PRt RINEASUE MeNE SPRLITRIS FHRASHEGHIBEN EFREYINT fHAlHe

of the reference signal from the 20 serving cell. In this embodiment of the
pré¥epBaRtertiVCHE R eiviy dFalRpks measirkliakviiatedMakh the
onimedstsied &R (ithweved ihfateﬁrelmm hlieTiay bekxpessedbyCSG

usmgd'm%(ﬁlotther a pEpprt éér%)\évr\g#r;:h{%tecgnkc fleld thre 2|5uded

types of the amoufit |nclud|ng encé Signa R&CeiVe

10 Powverthiee BEEBNo eRtbrgygbr a:rhuplmsl Nzﬂi@poweys;ba:tmc&ugiqg in
angie SINR (SteipbiRs P NeHeER S ARh B OSSP I - e gell

selection section 36, when'the 30 receiving quahty is equalto or greater
thrd vate network may be determined by usmg another

method (described below) not by using such an indicator.
The control section 34 controls the
15 functional elements related to the present invention.
How the control is performed is shown as the operations
in FIG.4.
The SIR measurement section 35 measures the
receiving quality of the reference signal from the
20 serving cell. In this embodiment of the present
invention, the receiving quality iIs measured
(evaluated) based on measured SIR. However, the
receiving quality may be expressed by using any other
appropriate amount known in this technical field, the
25 types of the amount including the RSRP (Reference
Signal Received Power), the Ec/No (Energy per Chip-to-
Noise power spectral density), and the SINR (Signal-to-
Interference and Noise power Ratio).
The cell selection section 36, when the
30 receiving quality is equal to or greater than a
predetermined threshold value, performs a cell
reselection, and sends a request to the base station to
update the (registered) tracking area on an as needed
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predetermined threshold value, performs a cell reselection, and sends a
request to the base station to update the (registered) tracking area on an
as needed 13- basis. FIG. 4 is a flowchart showing a method according to
an embodiment of the present invention. The procedure shown in FIG. 4
is performed by the user 5 equipment-£3r the convenience of the
explanation, it is assumed that the user equipment is kept in the waiting
maleq(jlae idle mode) after a call is terminated, and moves across the

cells while remaining in the waiting mode (the idle mode). 10 In step Si,
the user equipmgr'{%eriaomé & céi Qughar T sfaprdngna yegithod

eqaipomard haguites the ortastthstearme! (BeHp fregeihe dathapetified .

in the cell search in step Si. 15 In S3, the user equipment

ot DIOTHAR SeRo n T S, O e HREEFOVREE Ry, the yser
onehel pavgRthetwbekintivatstqpveni gdate T ikbladeximbroatitast, 1t

ch [ j t =NMW il ingli valyesdor

belRbEtHQ fiRAfe (diiord e tHedaheahtaEnstesathht = deirdtkaated,

nobbelomgveanyerivaie netwode 1Tke whihber pewalied tpt ilne TAEW
indi%a.t rsmay hggg .Ifrtrhoé Iim(ijti:g t%é\gg 2) values. Namely, the P-NW 25
indiGator m%y%ave three (3’ or more valles. For example, the P-NW
indicator may haV¥e optep thke (Bhe/algal ireghithnas tapertogesores
that 4hiq celb Aslgngs to a public network, the value "1" denotes that the

cell belongs to aIprivate network, and the value _ )
n step S2, the user equipment acquires the

broadcast channel (BCH) from the cell specified in the
cell search in step S1.

In step S3, the user equipment determines
whether the serving cell belongs to a private network
based on the private network indicator (P-NW indicator)
included 1n broadcast channel (BCH). In this case, the
P-NW indicator indicates a value “1” or “0”. In this
case, for example, the value “1” denotes that the cell
belongs to a private network, and the value “0” denotes
that the cell does not belong to any private network.
The number of values that the P-NW indicator may have
iIs not limited to two (2) values. Namely, the P-NW
indicator may have three (3) or more values. For
example, the P-NW indicator may have one of three (3)
values, In which the value *“0” denotes that the cell
belongs to a public network, the value “1” denotes that
the cell belongs to a private network, and the value
“2” denotes that the cell belongs to another private
network. In the following description, for the
simplicity of the description, it is assumed that the
P-NW indicator may have one value “1” or “0”.
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30 "2" denotes that the cell belongs to another private network. In the
following description, for the simplicity of the description, it is assumed
that the P-NW indicator may have one value "1" or "0". -14- In step S4,
when the user equipment is allowed to wait in and communicate in the
network to which the serving cell belordgs; the user equipment measures
the receiving quality of the reference signal 5 from the cell. The receiving

quality may be mgasyiesh byevalatingghe SIBSF tefiiprBisen S5, the

user equipment determines whether the measured_recejving quality is

eqdih8VEdg e dran in Bprafsefafint e d Pt enwnehwerk to
deteingting teatsee wiaaguced lkedeermgeg ity ienelsequalda Dygeerter

thanqleeéglrjerdest;er{nhlned threshaold value th% cell1§o %héChrtehFelffSeerce k%gnal

equment%elonges iget?nech\éhagd %léahllé ahdThe process goes bac

stebhrom Oretheedtiler haitie wireedat@nginitidspethitthenagabgretiedsured
rqui)/i@g,gpggtfiﬁsqiﬁléogfgr%ﬁxe&ﬁ@nﬁ sedetermined threshold

value, the process goes to step S6. In step S6, the cell reselection is

performed so thAfthe k& B8 hidinfhe S&r RfHRBIR HeiSiffLesm ines
benpizendie sewingeaiuAdigr icebeitoquitilgust eghabase or

ooty B Rt a A R SRR ST

privgiEarean o) shadprteth goms azBIeste peSIall Vi B pasEdl, kity usr not

CAURRAN €5 PIRGR ARSI THER Useh padRRSh e tesr@shol d

communicate in any of the private networks. When determining that }
value, the cell to which the user equipment belongs is
unchanged as it is and the process goes back to step Sl1.
On the other hand, when determining that the measured
receiving quality is equal to or greater than a
predetermined threshold value, the process goes to step
S6.

In step S6, the cell reselection i1s performed
so that the cell to which the user equipment belongs
becomes the serving cell. After the reselection, the
request to the base station to update the (registered)
tracking area i1s issued on an as needed basis.

In step S3, when determining that the serving
cell belongs to the private network, the process goes
to step S11.

In step S11, the user equipment determines
whether the user equipment is entitled to communicate
in any of the private networks. When determining that
the user equipment is not entitled to communicate iIn
any of the private networks, the process goes back to
step S1. Otherwise, the process goes to step S12.

In step S12, the user equipment determines

whether the private network specified in step S3



the user equipment is not entitled to communicate in 30 any of the private
networks, the process goes back to step S1. Otherwise, the process goes
to step S12. In step S12, the user equipment determines whether the
private network specified in step S3 -15- (hereinafter may be simplified as
"P-NW-S3") is included in the private-détworks in which the user
equipment is entitled to communicate (hereinafter may be simplified as

"p, rdENafhen rmiing: -5 - -&3_ignotmeided in the
P_Sﬁ%ﬂéﬁrﬁﬁe roceqs%{9gro[3£ rk%éhlﬁioﬁ;t%% gi.%{(?/n ﬁi} §tﬂe§§§nyd,ﬁv€hen

\ P X f
deﬂsﬁ’ﬁm!r‘rlH&%a’crﬂhé'@@NWS‘é%ﬁwdﬂ‘ﬂémﬁ"iﬁe BN LR H%epr%@{s
goesg|ta piepridd. is thintied chetisec cxmuiprieatts e(iided imwhtendnay
communicate in-the 10 seryi 1], ether the servipg cell belongs, to
T S G WA e B R “Bnde. the

5 iddntiNdation (Eell MOX Fonekaaptk, Bcddesis Pedifsidbred WiiRerp neeess

qu@é@rﬁ&ée cerRapysiaf 15 mempREissHpdfiaNge thpeHvate
nefwork of the. company where the private network includes a cell #131,
(ﬁll@% fﬂ@i‘

a AtanpIging 38hen& mbéeIiretlBGedgibcraye P-NW-UE,
(betbeg pycckackigpercat3Gdp tiig .caskntheniserciees timeeliser
degyiqations,(cgll20\pg) pdiealino (he el 451, s ool #132, 00 e
ceFRT3BNTINE Mamory 8 the user equipmént THen i Such & cAse as

10 shewnvi sepcsdd, by comparing the cell identification (cell ID) of the

serving cell with \jhe €8 {lepiEicalignsieg!! HAPISBEPIAJRE €8 PIBOBLNW-

of the user equipment, it may become possible to determine whether the

usEFeqiaymeat BeFe ISt P¥idishBmpef e RitRBRE R onthEniESE]
in heeprvifdication (cell ID). For example, a case is

considered where user equipment of a company staff

15 member is entitled to use the private network of the
company where the private network includes a cell #131,
a cell #132, and a cell #133, and those three cells are
specified by (belong to) a tracking area #300. In this
case, the user stores the cell i1dentifications (cell

20 IDs) indicating the cell #131, the cell #132, and the
cell #133 i1n the memory of the user equipment. Then,
In such a case as shown In step S12, by comparing the
cell i1dentification (cell ID) of the serving cell with
the cell identifications (cell IDs) stored in the

25 memory of the user equipment, It may become possible to
determine whether the user equipment of the company
staff member i1s entitled to communicate in the private
network.

Otherwise, the tracking area identification

30 (TA-ID) indicating the tracking area #300 may be stored
in the memory of the user equipment. In this case, iIn
such a case as shown iIn step S12, by comparing the
tracking area identification (TA-1D) of the serving



network. Otherwise, the tracking area identification 30 (TA-ID) indicating
the tracking area #300 may be stored in the memory of the user
equipment. In this case, in such a case as shown in step S12, by
comparing the tracking area identification (TA-ID) of the serving -16- cell
with the tracking area identification (TAL®) stored in the memory of the
user equipment, it may become possible to determine whether the user

eqgRIMEieientHed 4 SRRIHGIGHR A TEPIVRIS EENUK TPE-1D)
described above, according to the embodiment of the presentinvention,

by SH2RgHholéb that tHeMPEXd @t Lhan T fECRY Y BEH Ead&tdfHom
eable cethiohuissith¢ @rivetedeateord indicatertifelN\\thediagler) equipment
indicatin tV\Il&eltggr e cell belorf}cg#s tg a 10 p{lvate network, it may, become

poésﬁb% G eliminate thé need 1o the n(gtri]ficat[‘lgn%ﬂ%a o?biagen% ists

S from the gurrounﬂmmlaﬂlﬁﬁ}v@hmlymméﬂg th.tht;lﬁ,%ince the
P-NMH BWicREPrM8Y PEHA PSS HINERTROYRIUBYT & HPAIRgHgnRe)

of values 15 (typically two values), it may become possible to extremel

Y
caliipdettRRinenoRAAES TR NG kel BhEdndO1dP s phvardrawbad Trom
Theateterouiatiamefl udedhertibe peévedspmenisrielaled icteorrivereNW
neprolkeaamel: w2 uSehedHiRPeRhE Suil§980i8ngs, 1o
communicate in the private network, may be eﬁremely easﬂ%)/ rforme

10 bypbpatiagnedwer identiticaiion hestomy (pomeitdskingcarehiminate
IdepHECHAH TR IS G £5'FINR LTS Feb EoPHECFANSIGa IPHA T ists
the tracking area identification (TA-ID)) in which 25 the user equipment is

entf&ito SRR NG shRylhe Asheany iy psdifieraed -
elipinetder, since the P-NW indicator may be expressed by

using one value of a limited number of values
15 (typically two values), i1t may become possible to
extremely easily determine whether the serving cell
belongs to a private network. The determination of
whether the user equipment is related to the private
network, namely, whether the user equipment is entitled
20 to communicate In the private network, may be extremely
easily performed by comparing the cell i1dentification
(cell 1D) (or the tracking area identification (TA-ID))
of the cell with the cell i1dentifications (cell IDs)
(or the tracking area itdentification (TA-1D)) in which
25 the user equipment i1s entitled to communicate. By
using the method, i1t may become possible to eliminate
the need for the enormous calculation burden of
comparing one by one the tracking area identification
(TA-1D) of the serving cell with each of the numerous
30 tracking area identifications (TA-I1Ds) in which the
user equipment is forbidden to communicate (access).
Further, it may become unnecessary for the network or
the like to manage (register) the enormous forbidden TA
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the need for the enormous calculation burden of comparing one by one
the tracking area identification (TA-ID) of the serving cell with each of the
numerous 30 tracking area identifications (TA-IDs) in which the user
equipment is forbidden to communicate (access). Further, it may become
unnecessary for the network or the likd fo manage (register) the
enormous forbidden TA -17- lists and notify the forbidden TA lists from the

nepikswhieh "%'i%t‘?f’?s%f'ié FEPIPRIGERCT AN i ST epHgRalgRethod.

5 Second embodiment In the first embodiment of the present invention,

adBREY T rm AR FEL T &5 IROGRARE IRoREInBREIGBEdWIN a
incheaioR ntiiesnerkdnie tisodhcluded in the broadcast channel (BCH). On
the other 10 hand, in a second embodiment of the present invention, the
cell identifications (cell IDs) identifying the cells of the private networks
aréeeimst et within a predetermined numeral range, and an

information item pREGIINGFY et CARISERNINREhUBE e 'APeSanine

like is provided in the broadcast channel (BCH). For example, a case is
dedEHRIEAREre REJTRYE A ELHPRE KRS D860 35 38D60 BFL vate
asgigead ik thiedetidentfi¢aions (fald 2s)tempnishermdhé redmieersos

a range from,00001 to 20000 are assigned to 20 t Is belongjng to
R L e B e Hret KDy, itbat otner
asbigndd td thea cekisbeldngigad enerivite helinsrk prethendasknirestepon,,

S29id 1 Ge #1RIETPE 199 HRIP PO USRI DY NHRRNEYS NTE OPRE

of the_ 25 numeral range, the cell identifications (Cell IDs) of the cell and

thehdel Foknd ifo e tRanieBEKS. are defined and included

within a predetermined numeral range, and an
information item specifying the predetermined numeral
range or the like is provided in the broadcast channel
(BCH). For example, a case is described where the
numbers 1n a range from 00001 to 30000 are assigned to
the cell i1dentifications (cell 1Ds); among them the
numbers 1n a range from 00001 to 20000 are assigned to
the cells belonging to a public network and the numbers
Iin a range from 20001 to 30000 are assigned to the
cells belonging to a private network.

In this case, iIn step S2 of FIG. 4, the user
equipment acquires the boundary value N=20000 of the
numeral range, the cell identifications (cell IDs) of
the cell and the like from the broadcast channel (BCH).
Then, i1n step S3, the user equipment can determine that
iT the cell has a cell ID greater than the 20000, the
cell belongs to a private network and that if cell has
a cell ID equal to or less than 2000, the cell belongs
to a public network. In this case, the boundary value
N may be a variable or constant. When the boundary
value N i1s variable, the boundary value N may be
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Then, in step S3, the user equipment can determine that if the cell has a
cell ID greater than the 20000, the cell belongs to a private network and
that if cell has 30 a cell ID equal to or less than 2000, the cell belongs to a
public network. In this case, the boundary value N may be a variable or
constant. When the boundary value Ni8variable, the boundary value N
may be -18- separately reported from a network, for example, upon the

US%%%‘HPB‘E'@FW‘?‘@E&W’@@ Q*N&Iﬁ‘daatF?é?Bﬁgr(ﬁenq%rr%h%' upon

uest) to the network or upon the ugdate registration process of the

tra hﬁg‘é’?&{ (FAYPRARYS t%?r!@%e gihed AR dnatkREsAnhesend a
boveddry traité dhmeyqieckropdeasted drane eaor kelb tn sirmSthethepdate

determm tion ofwhether the seryin ceII belo to the P-N

be pe%"ormea% hgcrk?r?ge whether the céﬁf dCe F&htdhe (a el%*/xfl§J '“Pfg%ﬁ%)
seRgrigelpietifelnaedin thelsetihiglentiftdeiovis (U@I k) Biheheboundary
P-NYFHE. BYng éﬂa%%e%'é@at'fn%mne@e%'Eaeqfnthe serving cell

and the cell identifications (cell IDs readg stored in the memory of the

user equipment, F155H20 betémethssHfE 8 naRARRMIWAE HER§Th L rthe
eqepmeids eetitiedie kenysuricana thepiivae najwask. Pthefoissed by

the > jiser & ui r\T/]vﬁm ma¥ SJH{%;[:%% htiack dﬁgn%reia.lde tmcatlzllﬁ é‘iﬁ Il?bgf of

the private WOI‘ S inw e user equmen IS ent
commrﬁeawlmgh@aﬂse;and neducied chve tkgshoahl in step S12, by

CoTwaHRY HitHeFigne agra 19enttis %t'%(% éDpof\ie gervinggell and

the tracking area |dent|f|cat|on (TA ID)_already stored in 25 the memory of

thEQERNsmERe iiGrRAI pdgsing 1 Tication (cell 'ID) of t

serving cell and the cell identifications (cell IDs)
already stored in the memory of the user equipment, it
may become possible to determine whether the user
equipment i1s entitled to communicate in the private
network.

Otherwise, the user equipment may store the
tracking area identification (TA-1D) of the private
networks in which the user equipment is entitled to
communicate. In this case, and In such a case as shown
in step S12, by comparing the tracking area
identification (TA-1D) of the serving cell and the
tracking area identification (TA-1D) already stored in
the memory of the user equipment, it may become
possible to determine whether the user equipment is
entitled to communicate via the private network.

The cell identification (cell ID) may be
reported in the form of a bit string indicating the
cell identification (cell ID) as the broadcast
information of the broadcast channel (BCH) or
superimposed on the other downlink signal.
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possible to determine whether the user equipment is entitled to
communicate via the private network. The cell identification (cell ID) may
be reported in the form of a bit string indicating the 30 cell identification
(cell ID) as the broadcast information of the broadcast channel (BCH) or
superimposed on the other downlink si§fal. 1c- Third embodiment In the
first embodiment of the present invention, additive information such as
therpriyaie drw@imigicator (P-NW indicator) is required to be 5 included
in the broadcast channel (BCH). On the other hand, in a third
embodiment of tH& p%%%nffrﬁ%ﬁﬂ@ﬁ‘@%’ﬁb@@ﬁa@fnyﬁe&’ I ef&ation
coivnenit leed (ahalﬁediamongﬁ@amapilmemﬁﬂ\rod@ (chenmni VAte)

is N8 d mskead hi%‘ll?—A e(FO(NW mdé:ator Fo examgleqloa%asg

descr Where IS a55|gne8 nd'set e common
TAIIID: lnldﬂgl case Bethereaaasdngihgnnaly OBEprivdde neveoregher

RRER  1GOP" 2SR i -Eh b HerEdKiRarargadoprisk e fsllention, a

belon s. The user equipment already knows that 1.5 the tracking area
haﬁh@gﬂé T'AFFL*PISFi’éb@E%nQQ?d‘&'JrF\%& hetvGREPRHRS HUred
lnfqmmdy tamoremoanyf tﬁe-u&et@qum@ﬂ@h(r@cfxmohn Suehid) is
case aﬁ wn mdsteq: S3 the ugy Gr:k ent réa termln% Whethe¥n le,
the ce belong a prlva e ne(%wo by 2 chél Ing Wrther the TAHMP
bréadeastediffordene célhed 100ere gbe STA-He ddieaamnatsn assigned

whetherddg sesvipaeed Hisgsia e P-NYY UFTay LeReriingdine
checklng whether the cell |dent|f|cat|on cell ID)_of 25 the serving cell is
heekanedigicksoly of the private networks reports

“1000” as the TA-ID of the tracking area to which the
cell belongs. The user equipment already knows that
the tracking area having the TA-ID of 1000 belongs to a
private network and has such information In the memory
of the user equipment. Therefore, In such a case as
shown 1n step S3, the user equipment may determine
whether the cell belongs to a private network by
checking whether the TA-I1D broadcasted from the cell is
1000.

In step S12, the determination of whether the
serving cell belongs to the P-NW-UE may be performed by
checking whether the cell i1dentification (cell 1D) of
the serving cell is included the cell i1dentifications
(cell IDs) of the P-NW-UE. By comparing the cell
1dentification (cell ID) of the serving cell and the
cell identifications (cell IDs) already stored in the
memory of the user equipment, it may become possible to
determine whether the user equipment is entitled to
communicate iIn the private network.

Otherwise, the user equipment may store the
tracking area identifications (TA-IDs) of the private



(cell IDs) of the P-NW-UE. By comparing the cell identification (cell ID) of
the serving cell and the cell identifications (cell IDs) already stored in the
memory of the user equipment, it may become possible to 30 determine
whether the user equipment is entitled to communicate in the private
network. Otherwise, the user equipmer®dnay store the tracking area
identifications (TA-IDs) of the private -20- networks to which the user

eOHPRRNE IS e G IfiPcROPRB NS (BhiFFRsAthgUe Wit FeE16ackey
area identifications (TA-IDs) should be values other than 1000 and

diffePBMUrA R a5eh GWRerENAShise8e, HRUEN BEH bIRICRERGIR AR
codesrtTAilPdtiaisy (TaT oDy whigudly aseiguad tesaoltihgvatehan

ne and,diffetent from each other with respect to each, private
i s A TR R CRRel R WARES o) (BRI fase,

5 |n sashacadd abm@dmaﬁnso Bb Sm,mmmm@meﬂﬁdit[ddaut also
TAgkEofrthe | sRIViNitRIARA heSRR the NdMAUY AviRe Healyrk

stored in the memory of the user equipment, it may become possible to

[ L y

defttfhitt AR thF 981 8a6hH oMtk bRIGAENIESLRSE e
prigativateneteoro HorQiehodicnent FIa-30s5) flawckeae shpvinirast
angjnier meghod acpordipg 9.8 fuith empodiment of the present 200, 4,
invenaon.This mathod 'S perrpormedﬂ'by user equment.alnefhe above

10 enthelimé&id, tHeydeterpaniog rdibeditodiheistvale hatmkddk @ the
pedaiahhelas inefell (RelRslian isPeroemerdiV iR RIOIAIRRS
however, the step of the determination is performed after the 25 step of

peRdiRRGYhS LN fskelétibRe ASeRIENL&F the user equipment, it

may become possible to determine whether the user
equipment is entitled to communicate via the private
15 network.

Forth embodiment
FIG. 5 1s a flowchart showing another method

according to a fourth embodiment of the present

20 invention. This method i1s performed by user equipment.
In the above embodiments, the determination related to
the private network is performed before the cell
reselection is performed. In this embodiment, however,
the step of the determination is performed after the

25 step of performing the cell reselection. As described
above, the term “CSG cell” has the same meaning of the
term “private network”. For the convenience of the
explanation, it is assumed that the user equipment
moves while keeping itself in the waiting (idle) mode.

30 In step S10, the user equipment performs the
cell search and a measurement of the receiving quality
(such as the SINR) of the signals from the surrounding
cells contiguous to the serving cell.



above, the term "CSG cell" has the same meaning of the term "private
network". For the convenience of the explanation, it is assumed that the
user equipment moves while keeping itself in the waiting (idle) mode. 30
In step S10, the user equipment performs the cell search and a
measurement of the receiving quality (&lch as the SINR) of the signals
from the surrounding cells contiguous to the serving cell. -21- In step S13,

the user equipmqn dsfernines whethen e Fel {REFIRRIOR I8 BPmines

performed. This determination may be performed based on the )

cottpabbst deikesh e reSRASS LMy bFtHOsiBRaRG kR ReY -  This

seneeal iard Ferenaiyingequalibfotthedsigzaletiomrihelsarroongagi son

cells coupled with offset and hysteresis, For le, when ghe followi
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cell)+(offset) In this formula, the (offset) is given as a combination of }
(hyYSTRSESF 8RS (offécd Tietitaitil - 181RB cbite Thekhpuingidoerda Is
to satsydd reducenthe \ssiadossipal theteeldedgarilinegotfhett the

deficgipd 10.4ng ceyisiers i aqupni, arbliqrly, el for each cell. By
appropriately adjusting the” quantity, It may become possible to arrange

10 the cell s e aex\iagelbadditys oforEhikeykgnalikéiyan bEheeleetedi ng
In &tepiSL6MIBLTIA taﬂbel‘ied#%lﬁ"éﬁ‘& ?&ﬁ%ieﬁ%ﬂioﬁwe
condition, the user equipment performs the cell reselection (or the base
surrounding cell)+(offset)

In this formula, the (offset) is given as a
combination of (hysteresis) and (offset dedicated to

15 the cell). The (hysteresis) refers to a quantity to
reduce the variation near the cell edge. The (offset
dedicated to the cell) refers to a quantity arbitrarily
set for each cell. By appropriately adjusting the
quantity, 1t may become possible to arrange the cell so

20 that the cell becomes more likely or unlikely to be
selected.

In step S16, with respect to the cell
satisftying the cell reselection condition, the user
equipment performs the cell reselection (or the base

25 station allows the user terminal to perform the cell
reselection (handover) in response to a request from
the user equipment).

In step S18, the user equipment receives the
broadcast channel (BCH) from the reselected cell. The

30 broadcast channel (BCH) may include various information
blocks. In this embodiment, however, attention is
particularly focused on the MIB and the SIBl1. As
described above, the MIB may include the information
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25 station allows the user terminal to perform the cell reselection
(handover) in response to a request from the user equipment). In step
S18, the user equipment receives the broadcast channel (BCH) from the
reselected cell. The 30 broadcast channel (BCH) may include various
information blocks. In this embodiment2Bowever, attention is particularly
focused on the MIB and the SIB1. As described above, the MIB may
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location (time and/or frequency) where the SIBI is allocated. The SIB

ma&‘ih@fﬁd@@ﬂ(é?ﬁfufé’t‘?cﬂ%‘é?ﬁé’ AuthgEshENeackiilarks iadhacakss -

(TAHe),She opasatdnt kesdwEcatdenEifiNdP) cm iflestilicatiootiteas the
|nd{cat|n|g.that the Ce||-IS un%erfcontrgl and ?B tific F]on 'teerator
|nd|caet‘|ng "Ret AETRNNS reservegqor asp Inal suchRs'a
teritieal 8 heaifiepan e LMNdbRbn tanhad@nmlé‘embdtvmmtw each

of fisiB# '?Hé SRR iprledes pp ndiciRpdpdicatng-wirethendheypel

belongs to the CSG cell (CSG. cell.indicator). In step S20, the user

eqlPRTER BREA R R8s M?é?héﬂﬂé?@é@l@&e&'?%ﬁ b%g%% hdesc
celFbyekyebedkiing thespsGidaiondisatoi nd/hesudsieminiotibahtival for

resr%é%é%ﬁgll belongi to trae9c§.e ceIJt thq:rp cess otehs _to st% S&ISmlennt
step € user equmen GetEPhines Whe Re Ge&F equment
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related to the CSG cell to which the user equipment is entitled to

cofeirthiCad it BGARRIY-

In step S20, the user equipment determines
whether the reselected cell belongs to the CSG cell by
checking the CSG cell indicator. When determining that
the reselected cell belongs to the CSG cell, the
process goes to step S23.

In step S23, the user equipment determines
whether the user equipment belongs to the CSG to which
the CSG cell belongs. This determination may be
performed by comparing the tracking area identification
(TA-ID) related to the CSG cell to which the user
equipment is entitled to communicate with the tracking
area i1dentification (TA-1D) read from the broadcast
channel (BCH). This method largely differs from a
conventional method in that, in the conventional method,
It 1s required to check if the tracking area
identification (TA-ID) read from the broadcast channel
(BCH) corresponds to each of an enormous number of the
TA-1Ds included in the forbidden TA list one by one.
When determining that the user equipment belongs to the
CSG to which the CSG cell belongs, the process goes to
step S25.
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area identification (TA-ID) read from the broadcast 25 channel (BCH).
This method largely differs from a conventional method in that, in the
conventional method, it is required to check if the tracking area
identification (TA-ID) read from the broadcast channel (BCH) corresponds
to each of an enormous number of the38-TA-IDs included in the forbidden
TA list one by one. When determining that the user equipment belongs to

the CSG to whicj1{he (epCel beigngs, G PEgaIHHeRT USSR RiAes

-23- In step S25, the user equipment determines whether the reselected

celVREFNEEp R ateSaN GhHERE 1Rl der kA mERPHAY bhakp: FEthE
waithngr enadee(thes site ewpdipteereinaiier bwykepsimplifieth@svadrting
appropriate cell) {(qualification check). Whep.the process proceeds from
IR (R S LR e R E JE P S BRAL L s
haad, apendiygatesspidoke(sdahi $kpatoierstepeskine céhenathe
celh pHics SerhisleaiCofrdie stlbpingb 30 Hie ng,CoE cqllypay be

referred fo as a public cell, a macro cell and the like). The qualification

ch&8eLFkePerBlled By HP &2 pke bheckilg tHGoiedn PaMdy

or el M- b ot esrfirpwag: thed theficeil isseepurRiEreongekpr 25y thte
user_equipment 15 has ap access right. Wh etermining that th

oS e SO R S arre S beiRehAy REher
kegihanh&heitistmodd thraydl®endoefaethegrodessagoes toudd s26¢elhl ,

step w2l rBe deti camamEans deiacenyes Ahwhgihef S EaEiBa ek

identification (TA-ID) of the reselected cell has been already registered as

thd'Redre Rl TAERRY d¥a of tHe W HmEReRing the
forbidden TA list or the PLMN-ID or confirming that the

cell is not under control, or that the user equipment
has an access right. When determining that the
reselected cell is the appropriate cell so that the
user equipment may be kept in the waiting mode (the
idle mode), the process goes to step S26.

In step S26, the user equipment determines
whether the tracking area identification (TA-ID) of the
reselected cell has been already registered as the
(registered) tracking area of the user equipment. When
determining that the tracking area identification (TA-
ID) of the reselected cell has not been registered as
the tracking area of the user equipment, the process
goes to step S27.

In step S27, the user equipment sends a
request to an upper node (such as an MME (Mobility
Management Entity)) of the base station to update the
registration of the tracking area (this process may be
referred to as TAU (Tracking Area Update)). In
response to the request, the upper node gives
notification to the user equipment whether the update
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determining that the tracking area identification (TA- ID) of the reselected
cell has not been registered as 25 the tracking area of the user
equipment, the process goes to step S27. In step S27, the user
equipment sends a request to an upper node (such as an MME (Mobility
Management Entity)) of the base statio#4o update the 30 registration of
the tracking area (this process may be referred to as TAU (Tracking Area

Upsptephdn ¢£seRq toatP@deﬁge?eWﬁi‘t%@cﬁ node gives notification to

the user equipment whether the update of the tracking area is permitted.

In step S28, the §8erS3dGRpméRe ddB RS NASIEPTIRN GpdiaterTines
tragkioglasea theeropiiede e Ntteietmasiihat thecapdate pé el tted .
tracking area 5 ispermitted. the process goes to step S29. In step. S29

i HGf Rt EAEI AR R RRES O, s b A B e
motie) pialiha teediecldiccgiraness goessdonddem §”9ther hand, in

step S25, when {Q dgggisnigpg thehibe see'eatsdissted EOp’erorms the

appropriate cell where_the user equipment may be kept in the waiting _
mdRIFHORIORRIRY INin(al EYa0 WRded&ERRin oY tharasieddade the
of thesisdekingdrage BIneimerfitedh Hae peisesagoes to step S31. 15 In

step S31, the usgr. e%w%mggég}a@%%s dts PRe«rsa{'é)nSﬁ%de \t/quae rqlfferent
frequency measurement mode. During the dlffererfefrequéncy
medgtegimantimgd&hitts tdibiddesed gotrikae blfrdguomey: ot kige
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step S33, the user equipment performs a cell search on a different

ﬂe&UeﬁﬁﬁVWﬁéﬁﬂﬂﬂemOde (the i1dle mode), or, iIn step S28,
when determining that the update of the tracking area
IS not permitted, the process goes to step S31.

In step S31, the user equipment changes its
operations mode to a different frequency measurement
mode. During the different frequency measurement mode,
it 1s forbidden to go back to a frequency of the
previous service cell of the user equipment (frequency
barring).

In step S33, the user equipment performs a
cell search on a different frequency. When there
exists a cell operating on the different frequency, the
cell operating on the different frequency is selected
as the (new) serving cell of the user equipment (cell
selection). Then, the process goes back to step S18,
and the same operations from the step S18 are performed
with respect to the cell operating on the different
frequency.

As described above, in any of the cases:
where the user equipment is not entitled to communicate
in (has no right to access) the reselected CSG cell (NO
in step S23); where the reselected cell is not the



exists a cell operating on the different frequency, the cell operating on the
different frequency is selected 25 as the (new) serving cell of the user
equipment (cell selection). Then, the process goes back to step S18, and
the same operations from the step S18 are performed with respect to the
cell operating on the different frequen@®P-30 As described above, in any of
the cases: where the user equipment is not entitled to communicate in

gphitg@ccesMtneNesqlRCietdpS S sy (Nghdt” HFPre2 Phy h@rb?jate

the reselected cell is not the -25- appropriate celﬁ#NO in step.S25); and
whefe uMﬁ@kdﬂﬂeWa%ﬂlnbsarBQE REF B EEES (V8 |H @te%t§98)528)
thetbell sgal¢h seaardifetant &redi€fer isrerchiry gquerfarneils SFdEc B ly
schem;tlcal hows a case where two systems side by side are
opBratlng on Ifferent frequencies fi and f2 from each other. As shown in

5 FIG. 6, when th& liSer éqsighenaitibvad oshewsll 3 easkcuiere two

(detogipghin SFRSIPUIN nfelespiiegeihly WY BliseR R S2°,

and’'S28, the user equment cannot operate in the waiting mode (the idle

oté@que E6F 3T aidl clee BEURRRAN FAIENS  the PecetIRYGullityF1G-
is it gaasiofthe sigsai-freguihpmeelit]l mdiesthiraser elqginsedrk 3

selected bef re; the 15 reselection oft cel her fqre, if the
eqﬂl%?neelnet\ end glcorﬁﬁtu@to YeIeer i c§1 as%ttct}\easerV|n8Lécs‘eﬁrmmed

10 marbeoyn@fiiffaiaifobRiz, uéé‘Seq@pdteSEﬁ),artmepnmly EsinpBeRt
WalgBPA8 pdhe ke TPdehe Qvaﬁrﬁﬁ%“%s&'tgiﬂ@ iaike %Bde) in

method accordlng to the embodiment of the present |nvent|on in such a
Ca;@qhge,]dce’gs go!a@ itdkecase as shown in FIG . 6, the

receiving quality is not good of the signal from the
cell 1 which the user equipment selected before the

15 reselection of the cell 2. Therefore, if the user
equipment iIntends to continue to select the cell 1 as
the serving cell, 1t may become difficult for the user
equipment to appropriately continue i1ts waiting mode
(the 1dle mode). To overcome the situation, iIn the

20 method according to the embodiment of the present
invention, iIn such a case, the process goes into the
different frequency measurement mode (steps S31 and
S33) in which the cell search on a different frequency
i1s forcibly performed. By doing this, the user

25 equipment may find the appropriate cell such as the
cell on the different frequency as shown in FIG. 6.
However, when no such a cell on the different frequency
Is to be found, the user equipment may be regarded as
being (located) in a no service area.

30 In step S26, when determining that the
tracking area identification (TA-1D) of the reselected
cell is already registered as the tracking area of the
user equipment, the process goes to step S29. This
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different frequency measurement mode (steps S31 and S33) in which the
cell search on a different frequency is forcibly performed. By doing this,
the user 25 equipment may find the appropriate cell such as the cell on
the different frequency as shown in FIG. 6. However, when no such a cell
on the different frequency is to be fourdfthe user equipment may be
regarded as being (located) in a no service area. 30 In step S26, when

deipeg Ftdos iPYEHER 14edilioalan(EAYPb LIPS eRpleRtedFor
cell Is already reglstered as the tracking area of the ‘user e(iwpment, the
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identification (TA-ID) to which the serving cell belongs is changed (from
TARQH WS N Lo ReVRSefBOM el Ind TE2 Sethready dgiskhds Irase
sutihe cepacik ingptanesasiayrie chaocaa itntrgaidng yeadomthedisethe
equipment. Fifth odiment 1.5 FIG. 7 is a flowchart in er
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embodiment of the present invention, however, the CSG Ccell indicator is

inctIcR ihQhe TNB 3ISRE bRSKHABENT.-

Fifth embodiment

FIG. 7 is a flowchart showing another method
according to a fifth embodiment of the present
invention. In the fourth embodiment of the present
invention, the CSG cell indicator may be included
anywhere i1n the broadcast channel (BCH). 1In this fifth
embodiment of the present invention, however, the CSG
cell indicator i1s included in the MIB of the broadcast
channel (BCH). In FIG. 7, the same reference numerals
and the same reference symbols are used to describe the
same steps as earlier described with reference to FIG.
5, and those descriptions are omitted.

In step S19, after performing the cell
reselection, the user equipment receives the MIB in the
broadcast channel (BCH). For example, the MIB is
transmitted from the base station using a bandwidth
corresponding to six (6) resource blocks in the middle
of the system bandwidth once every 10 ms. 1In this
embodiment of the present invention, the MIB includes
not only the information items indicating the system



channel (BCH). In FIG. 7, the same reference numerals and the same
reference symbols are used to describe the same steps as earlier
described with reference to FIG. 25 5, and those descriptions are omitted.
In step S19, after performing the cell reselection, the user equipment
receives the MIB in the broadcast chaBrel (BCH). For example, the MIB
is transmitted from the base station using a bandwidth 30 corresponding
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every 10 ms. In this embodiment of the present invention, the MIB _
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baddititaeiddghealocatoe (ife 20U/ asfrequency)FoheexEnpIes, isthe

allc\)/%afed buba,ls the iSG{ igtor_,indicati avaltlli of !
e

di % or "1+ For
exampFeef the va ueen,cbge notes hgp theCell'is the £SG ge% a%%llg t‘neand

5 valtiee'1vadoetes thattho et s tbaheteGeel I(nbs 08t BN 16Stecel |
S2 nHﬁ" USeE qgél' ent determines whether the reselected cell is the

CSG cell by checking the value of the CSG cell indicator. When i
determining 10 & tAE$BseéQed EaR i4RETthEAdBRRN LirdedRrRInes
deigmaitgratheubic etk whinh v dsar<otiipmesic mayldcdeygs dindbising
case, the process gogs to S24.Instep S24, the user equipment . .
e VS B 1S roacal LA SR Tha VS GRGE 2 ining
10 (retbartethechiesekactiate cublirarmealfoctil SthesiL caineecel l

acquirefbipy FRG RO the M'?xu-gﬁ e B incluiseA 286" a@@#‘“b% Eoment
information than the MIB but is less frequently transmittéd than the MIB.

FoP@%aRGfeSRe SIBD nfdYinctagfderkiitafiPRERS sHERS0 LR tRiep S24.
tracking area idepiifieatigp (F24IP)tihe user equipment receives the

SIB1 in the broadcast channel (BCH). The frequency

15 (resource block) and the time (sub-frame) allocated to
the SIB1 can be acquired by checking the MIB. The SIB1
includes a larger amount of information than the MIB
but 1s less frequently transmitted than the MIB. For
example, the SIB1 may include identification items such

20 as the tracking area identification (TA-1D), the
operator identification (PLMN-ID), the identification
item indicating that the cell is under control, and the
identification item indicating that the cell is
reserved for a specific terminal such as a terminal for

25 maintenance.

In step S25, the user equipment determines
whether the reselected cell is the appropriate cell so
that the user equipment may be kept in the waiting mode
(the i1dle mode) (qualification check). When the

30 process proceeds from step S23 to step 25, the
reselected cell is the CSG cell. On the other hand,
when he process proceeds from step 20 to step 25, the
cell is a cell other then the CSG cell (the cell other



operator identification (PLMN-ID), the identification item indicating that
the cell is under control, and the identification item indicating that the cell
is reserved for a specific terminal such as a terminal for 25 maintenance.
In step S25, the user equipment determines whether the reselected cell is
the appropriate cell so that the user e®fipment may be kept in the waiting
mode (the idle mode) (qualification check). When the 30 process
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On the other hand, when he pracess proceeds from stgp 20 to step 25,
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kept in the waiting mode Tthe idle mode), the process goes to step 826

S0 'fﬁa?ceﬂﬂ@%ﬁﬁ%r% des!:ﬁb@é’i‘%r@d%l%’s’@é’ pi&bE &Iy Sonthate th
pracsse geey thsterepal ithe tieselegiad ogjl mcftﬁaéerothed id llee ﬁ&ﬁe) ,
ceI{ Then |n ste in S21, the uis_gr eglﬂ%ment d%h ? r}i S Whethi:r. the
user equmen &ﬁ%ed% communicaté in any ot 5 the o<t CAfd

10 WI@@sdeﬁeham|mmm65@rreqm@nﬁwméumled to communicate in

any of the CSG ggls, t%gs%rr%q}gg@eabgeﬁ@séggglgéin thehe
broadcast channel (BCH) same as in step 524. In step 523, a comparison
B[&ﬁ%ﬁﬁﬁﬁﬁed cell i1s determined as the CSG cell. Then,
in step In S21, the user equipment determines whether
the user equipment is entitled to communicate in any of
15 the CSG cells. When determining that the user
equipment i1s entitled to communicate in any of the CSG
cells, the user equipment receives the SIBl in the
broadcast channel (BCH) same as in step S24.
In step S23, a comparison is performed
20 between the tracking area identification (TA-ID) of the
CSG cell i1n which the user cell is entitled to
communicate and the tracking area identification (TA-
ID) of the reselected cell checked in the SIB1. By
doing this, the user equipment determines whether the
25 reselected cell which 1s the CSG cell is the
appropriate cell so that the user may be kept in the
waiting mode (the idle mode) (whether the user
equipment has the access right to the CSG cell). When
determining that the user equipment has the access
30 right to the CSG cell, the process goes to step S25 and
otherwise, the process goes to step S31, so that the
earlier described processes are performed.
On the other hand, in step S21, when



10

15

20

25

30

20 between the tracking area identification (TA-ID) of the CSG cell in
which the user cell is entitled to communicate and the tracking area
identification (TA- ID) of the reselected cell checked in the SIB1. By doing
this, the user equipment determines whether the 25 reselected cell which
is the CSG cell is the appropriate cellFg®that the user may be kept in the
waiting mode (the idle mode) (whether the user equipment has the
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has the access 30 right to the CSG cell, the process goes to step S25 and
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from the broadcast_channel (BCH) such as SIB1 from the reselected cell.
orFiPRBIRdr K& X RE¢RerEqmpREnt MENddR EeRFdGTE Stk call -
thaymadHeanttanneatatchefde thecl Lieeliresglebpoenie raeeving to
quality of the signal from Il a come worse and a high
R R L T I R R SR8 i e, the
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deterpiniggd SRS Ussy CHLIPEIRNTHOPSHChRAVE 2Ry gaht to access
any of the CSG cells, the process skips step S22 and promptly goes to

S n
stehRteTifergras t&%\éﬁbrm%{e afifecht FBEuERS Geldureméhiaypid
thatliilee satieation, in the method according to the

embodiment of the present invention, when determining
that the user equipment does not have any right to
access any of the CSG cells, the process skips step S22
and promptly goes to steps S31 and S33 to perform the
different frequency measurement, so that the earlier
described processes are performed. In this method,
since 1t 1s not necessary for the user equipment to
receive the SIB1 having a larger amount of information
than the MIB and transmitted less frequently than the
MIB, 1t may become possible for such user equipment to
search for the appropriate cell for the user equipment
quickly.

Sixth embodiment

FIG. 8 is a flowchart showing another method
according to a sixth embodiment of the present
invention. In FIG. 8, the same reference numerals and
the same reference symbols are used to describe the
same steps as earlier described with reference to FIG.
5, and the descriptions thereof are omitted. In the



described processes are performed. In this method, 20 since it is not
necessary for the user equipment to receive the SIB1 having a larger
amount of information than the MIB and transmitted less frequently than
the MIB, it may become possible for such user equipment to search for
the appropriate cell for the user equipn®ht 25 quickly. Sixth embodiment
FIG. 8 is a flowchart showing another method according to a sixth
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numerals and the same reference symbols are used to describe the

satRedefb8s cahibr bestitedwiin Faiblee B9 EhediRe cell

degeripiioasdirerepéaicadhitaolr bviged0i abeve fdwrbeaihéth channel

ents |t |sd termlned th thec Ilis the CSEG cell by,using the
S@) 8 |nd|cator s%emaﬂy prow de mcﬁh roaﬁ(?ca%ctfchannéh CH)

5 infermpaibimertthevdib@hiednd he tiee blenmisodiien€Sthatrddthesell is
theje & riithisqdelprameskpngecking iEa Fell 1B #aRBYHFR)Slya1

(e.g., a scramble cdde) correspands to a specific cell ID. For example, as
ded @ ikGn8 sec@nc?%r ﬁueﬁ?%&v&%ﬁ?&ﬁ’é’ﬂﬁjﬁ r&ﬁg@fréﬁﬁf'f'c
to ge4 hra DQ used foretkhameldDs aamdeg drameiteimintbersdeeorange
from to 456 are used for the cglls of publlc network% and the nur%le) re
in & range oM 4510 504 "ATEUsEq for the S8Rz, ,Qway (met ég &

10 dmumgi direstine thig Waylisshpt @seagiathethe griesenunbewention,a

angl 4hy O APPORLARYEILIPEY RSP eFo H"%H%V%e“’i@ndtie FO8aS c

are d|V|ded in this manner in which the ranges of the numbers are

coRfJIRIEKS eaRRdoHRE iNHADSES ofi2 FocHIgfo ELST dRérkReS04
are used for the CSG cells. A way (method) of dividing

codes like this way is not essential to the present

15 invention, and any other appropriate way may be used.
However, when the codes are divided In this manner in
which the ranges of the numbers are contiguous to each
other, 1t may become possible to easily determine
whether the code i1s for the CSG cells by simply

20 comparing the code with the boundary value (for example,
“456” 1In this case). The boundary value may be
individually reported upon the attachment or the TA
update of the user equipment or reported via the
broadcast channel (BCH). Or, the boundary value may

25 not be reported, (and a value set in advance for the
system may be used).

In step S1, the user equipment determines
whether the user equipment is entitled to communicate
in any of the CSG cells. To perform the cell

30 reselection of a cell contiguous to the serving cell
(contiguous cell), the user equipment captures the
synchronization channel (SCH) (such as the primary-
synchronization channel (P-SCH)) and checks the



whether the code is for the CSG cells by simply 20 comparing the code
with the boundary value (for example, "456" in this case). The boundary
value may be individually reported upon the attachment or the TA update
of the user equipment or reported via the broadcast channel (BCH). Or,
the boundary value may 25 not be repcétled, (and a value set in advance
for the system may be used). In step Si, the user equipment determines

whettieliba &SeoeHiBRephls @Blieddasaaaergate inaphgidhe CSG

cells. To perform the cell 30 reselection of a cell contiguous_to the serving

cePMEHIRRIE ceff Ive BsELEFRBMREEANDAS FRISy A riTesidPT
chaieel (SCHYd4uUch astheopripashsyotitenizeteanhden&ldBeSGE)used

an 8P?%‘F1Sethr?o'ﬁ-1'c§&’aé“ebﬁ §O0R SH‘FCC%”e“Pi‘g S CeM/h'géh'%hq use
embodiment, only a certain scra é codeé is usedqor the G cellsan
5 ongaué pientsciamertdddked kedcnthenAcatSa redd pubfic Heds)CSG

When e usene fEIAMSBEIPENTHEY 52 FHEFELCAIS thape SHHISCEE not
cells, the cell search is performed with respect to not only the public cells
buPRILY e gt dicisetls 4T \WheR thdestrbydishbat EhbiStep
engitieidto camwnurterie syofdog Ot nellsi sheroell searit beth 10

res(pen%:t to the public cells ﬁnl h'% p&? rmeq iin st%eS%ZélAfter that, with.

respoecrtnyonthce: eet\e(?tgx C% ) e earlier 8eescr%éd processels asrgardh wirth

10 perfesned inctiaitdahpsidoiof dmddsintiglyhdibepeicfcaimedelettiostep
15&padlition is satisfied (step S13). In this embodiment, as soon as the

scramBle code is checked (confirmed), it may become ﬂossible to quickly
determine whethEE&erghat, with' respect to the detected cell,

the earlier described processes are performed including
the step of determining whether the cell reselection

15 condition is satisfied (step S13). In this embodiment,
as soon as the scramble code i1s checked (confirmed), It
may become possible to quickly determine whether there
IS a possibility the user equipment can connect
(communicate) in the cell. Then, a range where the

20 cell search i1s to be performed can be limited to the
cells having a possibility of the user equipment being
connected so that the cell search process may be
simplified. This may be applies to not only a system
serving the user equipment but also the different

25 frequency measurement. Therefore, similar to steps S1,
S11, and S12, the range where the cell search is
performed may differ in steps S32, S33, and S34 as well.

Seventh embodiment

30 FIG. 9 is a flowchart showing another method
according to a seventh embodiment of the present
invention. In this embodiment, similar to the sixth
embodiment, the user equipment determines whether the
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is a possibility the user equipment can connect (communicate) in the cell.
Then, a range where the 20 cell search is to be performed can be limited
to the cells having a possibility of the user equipment being connected so
that the cell search process may be simplified. This may be applies to not
only a system serving the user equipneht but also the different 25
frequency measurement. Therefore, similar to steps Si, S11, and S12, the

rangeyhqe e searcis B f@ﬁé’@x% GHerRSIRRSIN3IDDF the

and S34 as well. Seventh embodiment 30 9 is a flowchart showing
anBihe? Ml od ¥R brdifY & adevenhdABbdimerPdpheGREEESPONS  To
invehdorpadiifrmioedihend similar telibe sikdtrerehbdicenériieg ushe
equgment deternrpeinq:s W etrpeé th%:'?’ez'lggH iséthv(\?BCIS,g G Ilebyc%r]elckisn h;‘ch
the call ID O the pHysica ?aﬁar?suct,h ad 8" Fambie cod;1 correésponds to

thel spaasiftcfedimed |depesisdthngnbodinhethee the apasymeaudRreRt
the 008 WigIREhe 6eheeaSE A/PEsiPrngd dersndbpid whelhegditg

user equipment has a right to acceSs any of the CSG cells, By doing_ this,
thetpbeesdBetHAr QG & b Lshbiified r ¢hisNA%HoR iS bhadiheied -
espedisliyneebodha maskreet pnd tbs st Skl prevhparate@d usingro cell
different,10 fr ncies,from each other. However, if theimacro, cell and
e Lt S L ARS et dTed Tt RPNl
intéfegnes eigsodownFeasaniibes castélageviewn il Fighe i;)acro

deserppaanereibe sl I therceliohaiethednacios 1eiells apd the

cell 3 is the CSG cell, and the user equipment having no right to access

any (e RBRY mdvel 196 k@Yel ol 1§68 S RIS BEXOrARGUS the

For example, a case as shown in FIG. 6 is
described where the cell 1 and the cell 2 are the macro
cells and the cell 3 is the CSG cell, and the user
equipment having no right to access any CSG cells moves
from cell 1 to cell 3. In the method according to the
sixth embodiment of the present invention, the cell 3
iIs not included In the range where the user equipment
performs the cell search. As a result, the user
equipment may not find (detect) the best CSG cell from
the point view of the best receiving quality for the
user equipment, and the user equipment may wrongly
recognize the cell 2 as the best CSG cell even though
the cell 2 provides only secondary best receiving
quality for the user equipment. When the user
equipment reselects the cell 2 based on the wrong
recognition, while communicating, the user equipment
may cause harmful interference in the cell 3.
Therefore, in this case, preferably, the user equipment
does not connect to the cell 2 that is capable of
providing only the secondary best receiving quality but
the user equipment performs a different frequency



sixth embodiment of the present invention, the cell 3 is not included in the
range where the user equipment 20 performs the cell search. As a result,
the user equipment may not find (detect) the best CSG cell from the point
view of the best receiving quality for the user equipment, and the user
equipment may wrongly recognize theZ#tl 2 as the best CSG cell even
though 25 the cell 2 provides only secondary best receiving quality for the

USRIEBRYIPRIRBR Ve R heUSali SUWBTIPA S358J4HH the Relk R pased on

the Wrorlgq recognition, while communicating, the user equipment ma

Y
caGSPRIHENhe RGN eS Binth& Pl BbHh&Gebls iRytisalse, the CSG
prefetbly, dire useicdudpatein does nohngenedide eheeaeth? tisasis
ca%%l:&l? IC% e?{%"'dénﬁf%r}—% éhqiﬁ%c%ne?ﬁy gggtrrg eiving quality but the
user‘equipment Berforms a diffefent frequency -33- measurement. From

S this point of viewl in mt@@nﬁidﬂjméﬁltelbt ditly kBe obid Em@bmhﬂio the
the-E PP Fele RECIPRBIFEEdR it IUIICIUNSIRERSRIURE IprWRESN1 3,
performs the cell search. 5 In step 514, after it is confirmed that the cell

redeNéctidReorftibhReeaEsfiRitR ISHdhS%3 whekhed éiﬂf?prﬁéﬁfj idate
detssihinetsovbethee el erctidhte scathio [@SEseteried istherSG cell.

When determinin at the candidate .cell to be reselected is 10 nqt th .
CoR ST RN AL SRR ARa R EdRIC S 1S R Eea i
10 prowgtstbarEpéeriaeddd. dinehep baoegsandpadetaesdiginibgthatsbethat

capgidaie 49 litar b deRGaHEH IHFEdeSSeea e POFFSTHRES 1© BifPthe

515. 15 In step S15, the user equipment determines whether the user

eqﬁmtﬁ@eﬁtnléﬂl‘é%dﬂﬁﬁﬁﬁmﬁémg that the candidate cell to

be reselected is the CSG cell, the process goes to step
S15.

15 In step S15, the user equipment determines
whether the user equipment i1s entitled to communicate
in any of the CSG cells. When determining that the
user equipment is entitled to communicate In any of the
CSG cells, the process goes to step S17.

20 In step S17, the user equipment reselects the
candidate cell to be reselected. Then, In step S19,
the user equipment receives the broadcast channel (BCH)
including MIB, SIB1 and the like.

In step 23, the user equipment determines

25 whether the user equipment belongs to the CSG of the
CSG cell. This determination is performed by comparing
the tracking area i1dentifications (TA-I1Ds) related to
the CSG cells in which the user equipment is entitled
to communicate with the tracking area identifications

30 (TA-IDs) read from the broadcast channel (BCH). When
determining that the user equipment belong to the CSG
cell, the process goes to step S25, so that the earlier
described processes are performed. Otherwise, the
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in any of the CSG cells. When determining that the user equipment is
entitled to communicate in any of the CSG cells, the process goes to step
S17. 20 In step S17, the user equipment reselects the candidate cell to
be reselected. Then, in step S19, the user equipment receives the
broadcast channel (BCH) including MiB4SIB1 and the like. In step 23, the
user equipment determines 25 whether the user equipment belongs to

thepgg&gfsthsog§ct6elggé*ﬂ,s datermination is performed by comparing

the tracking area identifications (TA-IDs) related to the CSG cells in which

the user equipm&Rt iLRALRINES BRMFUNIEReSHEPtHR PackiftfRrea
idetiéitieations I3t (TéHas)trhed drost thepirbpreast cihannelt{ B&it)i tileeh to

determining that the user equi t belong to CSG_ cell, the praocess
R s el g o S e B i
Otkamisd, theBeqliotessthcedvsadestad arethd ovhdidhanks irkb@pCSG

Sleevpen qeferBirdietha) 16 4sei SEURIBeRISE PO $BHISHE user

communicate in any of the CSG cells, the user equipment 5 cannot

£9
coRRLARBIBRHE LRI e e EwhR nEE e o datieTR&bIoroit Renot
neeessale&rdtie andr agyipirentde cadoesito ihdorndiddecefirtonbethe

reselected and acguire bro information from the ,broadcast channel
G UTCARRASE “CHaRR QIO O TR GRS e RN
enfifftatiotéemsaicaes il png ot tHsCeCtcel Rt i pdctss pasmptnd cate
90?%t%rﬂeﬁs%ﬁéﬂésﬁﬁ%@lﬁ%@or%@?&%@%”ﬁ%ﬁﬁ’ oes to

I
measurement. By doing this, the user equipment doesn't have¥o %erform

usSIE8B B Adseitdion3thekeroRe i o th SN S pE&ditie Fseauency
uselceguip@eshio.seBghdoing this, the user equipment doesn’t

have to perform useless cell reselection; therefore, it
may become possible for such user equipment to search
for the appropriate cell for the user equipment quickly.

The above described operations of steps S14
through S17 in which the user equipment determines
whether the cell to be reselected is the CSG cell
before the cell reselection may be also applied to the
cell search process i1n the system using different
frequencies.

In step S33, the cell search and the
measurement on a different frequency are performed.
When a candidate cell to be selected i1s found, the
process goes to step S35 (when no candidate cell to be
selected is found, a notification that the user
equipment IS In a no service area may be given to the
user equipment and the process may end).

In step S35, the user equipment determines
whether the candidate cell to be selected is the CSG
cell. In this case, as well, the determination may be
performed by checking if the scramble code of the



5

10

15

20

25

30

for the appropriate cell for the user equipment quickly. The above
described operations of steps S14 through S17 in which the user
equipment determines whether the cell to be reselected is the CSG cell
20 before the cell reselection may be also applied to the cell search
process in the system using different fé&juencies. In step S33, the cell
search and the measurement on a different frequency are performed. 25

Wheiha Faateateqql! B eeeleelpede i F“reegj%ﬁé% 9¢gs & step

S35 (when no candidate cell to be selected is found, a notification that the
us@r ederratieth SAdSenitb e LaLs HRIGEaY (IRt (the
eqaigntbidand the ploaasshmaysenec 88dn siemE85 tihe LSS eqeipnerthe
determi hether the capdidate,cell. to pe selected is CSG gcell. In
I T e e T S e oot e
scitiheiie totie of te-35senneidainaEni saselsetbecbra’posanidate

predejqrmingd codq MpendeterminpdadehecfanddaisCeddi beted (in

selected is not the CSG cell, the candidate cell to be selected is the

pubtEReIPAD 5 thd/Rfdte, HRELRKF RERFI ARG ISk SRy ThRdidRte that

celtrancesatddte ihelesadid diedcqiliio dresssiectad ¢inpsiepo¥a®d Then, the
process goes to step 918 at the earligr described processes.are
performed. In ste?pns§ ,eg‘[?ﬁ#é U%Zﬁ:gcﬁ‘uiﬁrﬁ]%nyfs 'ae?gjrwn?g]se{ﬁ%t the
canditieldaes tehediedibd icand TR eeltinl dtepB3B; tise dsated is

SARENGE (et NINGS) VARIDSIIBE USBheduRBIeTE 3T S l18EEqFines
any of the CSG cells (in step S37). When determined that the user

eqtiipRidiR habREridiias LeedPaRNEs flascderight to access any of
the CSG cells (in step S37). When determined that the

user equipment has a right to access any of the CSG
cells, the user equipment selects the candidate cell to
be selected which i1s the CSG cell (in step S38), and
the process goes to step S19, so that the earlier
described processes are performed. On the other hand,
when determining that the user equipment does not have
any right to access any of the CSG cells, the process
goes back to steps S31 and S33 to perform the cell
search on a different frequency and the like (in this
case, the user equipment may go back to the previous
system or go into a new system)

The present invention is described above by
referring to a specific embodiment. However, a person
skilled in the art may understand that the above
embodiment is described for illustrative purpose only
and may think of examples of various modifications,
transformations, alterations, changes, and the like.

To promote an understanding of the present invention,
the specific values are used as examples throughout the
description. However, it should be noted that such
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15 cells, the user equipment selects the candidate cell to be selected
which is the CSG cell (in step S38), and the process goes to step S19, so
that the earlier described processes are performed. On the other hand,
when determining that the user equipment does not have ?_C any right to
access any of the CSG cells, the proce38-goes back to steps S31 and
S33 to perform the cell search on a different frequency and the like (in

this RASPFYIS VAT RAYIRIPRNtTTIY IS RAS KO U201 DEYIQHSI SEC B P se

into ‘a new system) 25 The présent invention is described above b

refd ARG bR She Gitde ABY IR THYRLYES s BF HGRA-in tﬁé‘ akhe
mayboviersiasditipitherapovaecpbedisrent indestribed fésilldesativibed
purpose anly and m ink of examples of various maodifications, 30 .
o L A Bl RS R R e eer . it
ungbetdkilifg onpiegsietbatintdrtion i ke spociiif vihespresesd as
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such -36- specific values are just sample values unless otherwise

deSHRET 8 BnfEN O EREELEMEMRNIIRN in e anB¥ameliptie or

thenpieseahibueiitiemisslesaybed ohdiiacivided uo severebded basis.

embodingiiseHoweyer ke sould be nated thattye dyision.ahiiging o
present invention into se\)%ralperr%boo’imen?s |spr%?an essent?éﬁ e eme%t

of &e erebeatiineattionf Foh exampRe Ao inmw_aml'ei embégintlass idaeiok
COpPEI A AFaF S eEs dBAS SFURRIEH TN VB RYEROSEFadieagrParatus

according to 10 an embodiment of the present invention is described with

refdRYRYEE the HEiBRaRRNBAY aisaﬁarwaqu%u%ﬁ%(&% Qypélamware >
mayoTapeavededolyy haichwiid naefiwaretios peepmbinaipmhesdeindsnof

emgwg“égparatus according to an embodiment of the present
invention, one or more elements may be provided as one
part, and the apparatus may include more or fewer
elements than the elements described or an additional
element. As operations of the method according to an
embodiment of the present invention, the operations may
include more or less steps described or an additional
step. The present invention is not limited to the
embodiment described above, and various modifications,
transformations, alteration, exchanges, and the like
may be made without departing from the scope and spirit
from the present invention.

The present international application claims

priority from Japanese Patent Application No. 2007-
000807 filed on January 5, 2007, the entire contents of
which are hereby incorporated herein by reference.



the apparatus according to an embodiment of the present 15 invention,
one or more elements may be provided as one part, and the apparatus
may include more or fewer elements than the elements described or an
additional element. As operations of the method according to an
embodiment of the present invention, tB&€ operations may 20 include more
or less steps described or an additional step. The present invention is not
limited fm&e embodiment described above, and various modifications,
transformations, alteration, exchanges, and the like may be made without
departing from the scope and spirit 25 from the present invention. The
present international application claims priority from Japanese Patent

Application No. 21007A 080807 filed-on %%r{uaéé%zom, tge entire contelilts

of which are hereby incosrpe)gra?&ijﬁgr%m by re erence. 30 -37- %L%?IQI% £

5A mnr@tqnmﬁetmqn ey n m@bl‘é Sﬁﬁ@ﬁmunication system,
comprising. a Spﬁc'%'ég:i“g%ﬁﬁﬁf'%ﬂﬂ R SRTGBLA SR EHER IR a

serving cell based on broadcast” information; a determination unit
colfiGikaRe, &Rl 19 s%%Eu‘ﬁéBQra%ﬁihb 4egsdif prradcast
nevcFiroietaronne whether the user equipment is entitled to

communicate in Jne,QRyalc netyik. and pransissian uait sonfigued (g,
when the user equipment Is entitled to.communicat€ n the 1.5 private

10 nem,ifdmnwawmgo aleie '@atfﬂrofatmsimut@ deitverdignal
reqeelips v avRYHRT R’ edddated ipmuReENing AR IXIBE to

private ) ) )
communicate iIn the private network; and

a transmission unit configured to, when the
user equipment is entitled to communicate in the
15 private network, transmit a signal to a base station of
the serving cell, the signal requesting that a tracking
area be updated to a tracking area for the private
network, wherein
the determination unit determines whether the
20 specified tracking area i1s for the private network by
checking a common identification which Is common to
private networks, and
the determination unit determines whether the user
equipment is entitled to communicate in the private
25 network by determining whether the private network to
which the serving cell belongs i1s the same as or
different from a private network in which the user
equipment is entitled to communicate.

30
2. The user equipment according to claim 1,
wherein
the common identification Is expressed by any
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network, wherein the determination unit determines whether the 20
specified tracking area is for the private network by checking a common
identification which is common to private networks, and the determination
unit determines whether the user equipment is entitled to communicate in
the private 25 network by determining-wW8ether the private network to
which the serving cell belongs is the same as or different from a private

NERVREB & RGNS USeh rRABERBPRGISSHUIaH &R COR MNP s3&Ad
The user equipment according to claim 1, wheréin the common

ideHifidatiitis Bkplidi el MALRASE- AOSREPAhITa predileiifllgator
rargeddfoanibersaang inotigad iniite broadeaspinéeiewioniaseah range of
indri]cant]%re ri_ndicating any number within the predetermined range of

numbers. '5°3. The user equipment according to claim 2, wherein the
determination unit determines whether the user 10 equipment is entitled

to communicate in the private network by determining whether a cell
identification of the serving cell belonging to the private network is_ the

same as or different fBf X SEN iRMALARMoRHANHARI nERVGRRIM 2,
whighethe user equipment is 15 entitled to communicate. 4. The user

equipment agoordneL10, s 3 IS ROLR AT ALY the user
determines whether the user
equipment is entitled to communicate in the private
network by determining whether a cell identification of
the serving cell belonging to the private network 1is
the same as or different from a cell identification of
the private network in which the user equipment is

entitled to communicate.

4. The user equipment according to claim 2,

wherein

the determination unit determines whether the user
equipment i1s entitled to communicate in the private
network by determining whether a tracking area
identification of the private network to which the
serving cell belongs i1s the same as or different from a
tracking area identification of the private network in
which the user equipment is entitled to communicate.

5. The user equipment according to claim 1,
wherein
the common identification common to private
networks indicates a value within one numeral range and
a common identification common to non-private networks
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equipment is entitled to communicate in the private network by
determining whether a tracking area identification of the private network
to which the serving cell belongs is the same as or different from a 25
tracking area identification of the private network in which the user
equipment is entitled to communicate-392The user equipment according
to claim 1, 30 wherein the common identification common to private
neRy e Elicatss gaRlke WERRRNSMIRREY 'AoRR20 a-epigaon
identification common to non-private networks -39- indicates a value
within another numeral range. 6. The user equipment according to claim
5, 5 wherein the determination unit determines whether the user

equipment is entj Ied.IIRecomrgl#_nicateiinnt]he ﬁri\é%tgop(a%orkpﬁ claim 5
determining whether a Celliaentificatdh o the Serving LePbé ongingto ~’

thevperad metwork is 10 the same as or different from a cell identification

of the priyafe NESWRKIRHISR N HSY RIRHRIPRAHESSWHICEHEr the user

communicate. 15 7. The user equipment accarding to claim 5, wherein

] L q
theSGEEPRRRToA SN Held MG He LR HEREPYRD GaLE chliphisht Ry ANRTR
to perowuiricaly iddthegiiviatd Mptwhektdbie deteroming Whethel Rittackingh of
arc-i:ah%O \icddeen\t/iEi%atiogeqflth%‘%)ﬁi(\)/%teinetw&r)k Itonwhicp it(]/% tserving V\(I:Oe}lk is
belongs’is {he sa%ne as or di ereﬁt f?oqm a tracﬁin% area |(?enr%ﬁcatlon ofI
thetpevaaanenesrkan Wiitheie otefaquipmeneitlentidedtd fication of

CORRUTHTHGate SnéRRGPRT SAYRMFSH AEFRIAINGEP RYTibment is

entitled to communicate.

7. The user equipment according to claim 5,

wherein

the determination unit determines whether the user
equipment i1s entitled to communicate in the private
network by determining whether a tracking area
identification of the private network to which the
serving cell belongs i1s the same as or different from a
tracking area identification of the private network in
which the user equipment is entitled to communicate.

8. The user equipment according to claim 1,
wherein
the common identification iIs expressed by using
the tracking area identification commonly shared by the
private networks.

9. The user equipment according to claim 8,



10

15

20

25

30

wherein the common identification is expressed by using the tracking
area identification commonly shared by the 30 private networks. 9. The
user equipment according to claim 8, -40- wherein the determination unit
determines whether the user equipment is entitled to communicate in the
private network by determining wheth&Gx cell identification of 5 the
serving cell belonging to the private network is the same as or different
frogha Fel jentification of the private network in which the user
equipment is entitled to communicate. 1.0 10. The user equiﬁment

accordingi0&IARTE T RHRAGA ARk HEdErHRtpRM G WiREBS Whbgeuser
theegsarpegumpMest éndrittibddotonuvonmnioatoatee privateel prdatwate

by determining whether a tracking areg identificatiqn ot the private _ . -
e R TR A R e L A B don o
a kheking avdauenefldation ksngd pgvaie fdmoihvahizhnagweek is

eqyipaesd frenllediofprrapaiseierrgh 1A A&ANPadn b £PeS¢idn of

mobile communication system, comprising: a specifying step of specifying
a tRRiy BVatRe A8TYQEKiAG Ui BSEed bR phSsIcacmiRRtbnl S

detatimiration step obnwhanibgtspecified tracking area is for a private
network, determining whether the user equipment is entitled to
communicate in the private network; and

10. The user equipment according to claim 8,

wherein

the determination unit determines whether the user
equipment is entitled to communicate in the private
network by determining whether a tracking area
identification of the private network to which the
serving cell belongs i1s the same as or different from a
tracking area identification of the private network in
which the user equipment i1s entitled to communicate.

11. A method to be used in a mobile
communication system, comprising:

a specifying step of specifying a tracking
area of a serving cell based on broadcast information;

a determination step of, when the specified
tracking area is for a private network, determining
whether the user equipment is entitled to communicate
in the private network; and

a transmission step of, when the user
equipment is entitled to communicate in the private
network, transmitting a signal to a base station of the
serving cell, the signal requesting that a tracking
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30 a transmission step of, when the user equipment is entitled to
communicate in the private network, transmitting a signal to a base
station of the serving cell, the signal requesting that a tracking -41- area
be updated to a tracking area for the private network, wherein in the
determination step, the determination-dflwhether the specified tracking
area is for the private 5 network is performed by checking a common

idenHication \YPighteace e Pridin geuyuks @ thbeprivate
determination step, the determination of whether the user equipment is
enBFRIIRNEomMIRIRIL in the private network is performed by

determiniig 18véhalbacihe Rieionewtsi (0 whishdbeseninatédbn of

belangs,is the,same as or different from the private network in which the
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network, searching for a different frequency cell operating on_a different
frequency fforhNEhe P GIERE) B I s SRR c i Fe ARERE THO B 2 LT
infaimeatiesyiramehe siiereniuigmenty slleatdekeduttty Bemmunicate
delgmination sien gaain. 243 The methed acearding lo.4am. s
wherein thetommon identfication i iRcluded I the MIB' of the broadzast
infoimediitg ahti 800N tva tietareitiniok skep whiehthehesseuisigeael |

belongs is the same as or different from the private
network in which the user equipment is entitled to
communicate.

12. The method according to claim 11, further
comprising:

an execution step of, when determining that
the user equipment is not entitled to communicate in
the private network, searching for a different
frequency cell operating on a different frequency from
the frequency of the serving cell, receiving the
broadcast information from the different frequency cell,
and executing the determination step again.

13. The method according to claim 11, wherein
the common identification is included in the MIB
of the broadcast information, and
in the determination step, when the user equipment
iIs entitled to communicate In any of the private
networks, the determination of whether the user
equipment is entitled to communicate in the private
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is entitled to communicate in any of the private networks, the
determination of whether the user equipment is entitled to communicate
in the private -42- network is performed by determining whether the
private network to which the serving cell belongs is the same as or
different from the private network in wiféh-the user equipment is entitled
to communicate based on a 5 tracking area ID or a cell ID included in the
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execution step of, when determining that the user eiuipmen'g is not
enffdR ok uNiRERINtA% sRranRors k] LS LARgSol § diGesaMme
fregeenay chllffiearating fnamditaeend frbgusecyhsamoitie fiequenpyrofthe

theusseer}_/ing ceilpﬁ]%ce{viri%theen EIPIi%afEic%gt ingorﬁnrpart]i% Z;‘Lrgem theSdi egent
frequency (%h, ancr'executing & determmation slfep again. 9@ K method

to b& askd ngusdiesgulpment fr c2 kd akholikcdordedinioatibheystbm,
comprising; a search step of performing a cell search to search for a
candidate cell to be a candidate of a handover destination cell; a
receiving step of receiving broadcast 25 information from the candidate

cell; a determinatian stpeoingtieodhacabaidiiey cet belbmipnto EByrivRie ther

ne'%/\(/)(?nrquet%mining whether the user equipment is entitled to

commimicate i the private network; and 30 a transmission step of, when
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signal to a base station, ) )
the private network, searching for a different
frequency cell operating on a different frequency from
the frequency of the serving cell, receiving the
broadcast information from the different frequency cell,

and executing the determination step again.

15. A method to be used iIn user equipment for
a mobile communication system, comprising;

a search step of performing a cell search to
search for a candidate cell to be a candidate of a
handover destination cell;

a receiving step of receiving broadcast
information from the candidate cell;

a determination step of, when the candidate
cell belong to a private network, determining whether
the user equipment is entitled to communicate in the
private network; and

a transmission step of, when a tracking area
of the candidate cell is not registered as a tracking
area in which the user equipment is entitled to
communicate, transmitting a signal to a base station,
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-43-. the signal requesting that a tracking area be updated, wherein the
determination of whether the cell belongs to the private network is
performed by determining whether 5 a cell ID of the cell corresponds to a
predetermined cell ID, and before the search step, whether a private
network is to be included in a range wh8re the cell search is performed is
determined depending on whether the user 10 equipment is entitled to
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claim 15, further 1.5 comprising: an execution step of, in a case where
the"RREELRuipment is entitled to communicate in any of the private
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25 executing the determination step again. 17. The method according to
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16. The method according to claim 15, further
comprising:

an execution step of, In a case where the
user equipment is entitled to communicate In any of the
private networks and when the user equipment iIs not
entitled to communicate in the candidate cell belonging
to the private network, the candidate cell being found
in the cell search, searching for a different frequency
cell operating on a different frequency from the
frequency of the serving cell, receiving the broadcast
information from the different frequency cell, and
executing the determination step again.

17. The method according to claim 16, wherein
upon the different frequency cell being searched
for, whether a private network is to be included in a
range where the cell search is performed is determined
depending on whether the user equipment is entitled to
communicate In any of the private networks.



5 a search step of performing a cell search to search for a candidate cell
to be a candidate of a handover destination cell; a first determination step
of determining whether the candidate cell belongs to a private 1.0
network; a second determination step of, when determining that the
candidate cell belongs to a private netérk, receiving broadcast
information from the candidate cell and determining whether the user 15
equipment is entitled to communicate in the private network; a
transmission step of, when a tracking area of the candidate cell is not
registered as a tracking area in which the user equipment is entitled to
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comprising: an execution step of, in a case where the user equipment is
nol@MARYED RFRERREROR &1 the private networks and when the
candidate cell -43- fhelongdéatheninietd oetwaispsesfciegdemaning

e ERy b1 (0 Ceh g O ey el Cddesl reh b Fom the
10 diffeedmtd Hequency cell, and executing first and second

a second determination step of, when
determining that the candidate cell belongs to a
private network, receiving broadcast information from
the candidate cell and determining whether the user

15 equipment is entitled to communicate in the private
network;

a transmission step of, when a tracking area
of the candidate cell is not registered as a tracking
area In which the user equipment is entitled to

20 communicate, transmitting a signal to a base station,
the signal requesting that a tracking area be updated,
wherein

the determination of whether the cell belongs to
the private network iIs performed by determining whether

25 a cell 1D of the cell corresponds to a predetermined
cell ID.

19. The method according to claim 18, further
30 comprising:
an execution step of, in a case where the
user equipment is not entitled to communicate in any of
the private networks and when the candidate cell



determination steps again.

_45-

belongs to the private network, searching for a
different frequency cell operating on a different
frequency from the frequency of the serving cell,
receiving the broadcast information from the different
frequency cell, and executing first and second
determination steps again.





