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DESCRIPTION MOBILE COMMUNICATION SYSTEM, USER
APPARATUS AND METHOD 5 TECHNICAL FIELD The present

invention relates to a mobile communication system, a user apparatus

and a method. BACKGROUND ART 10 A user apparatus or user

equipment (UE) in a mobile communication system changes its operating
mode from an active state to an idle state after a call is finished. The

active state may be referred to asa GoppaqienN state, and the idle state

may be referred to 15 as a standby state. In the standby state, user
apparatuses are not managed as to which cells they are residing in but
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area (TA) may be referred to as a location registration area, a routing

area (RA) , 20 a location area (LA) or others and is an area where paging
EEGHd U ety pdiffdrRied upon incoming calls. The TA may be managed

by an upper nodengich pe SMMEHRFIE 6AST eEreeNE:d G- hobile
schematically illustrates a mobile 25 communication Séstem. In the
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cell 3), and the second tracking area TA2 includes two cells (cell 4, cell

E)f &{%@l:m?d,&iﬂﬁt a user apparatus UE residing in cell 1 has finished a

e standby state. In general, base stations for cells
broadcast cell idertifEdficARRBinakioR (€dll USEdnEaatkibeida (UE) in a
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finished. The active state may be referred to as a

connection state, and the i1idle state may be referred to
as a standby state. In the standby state, user
apparatuses are not managed as to which cells they are
residing in but managed as to which tracking areas (TAs)
they belong to. The tracking area (TA) may be referred
to as a location registration area, a routing area (RA),
a location area (LA) or others and is an area where paging
Is concurrently performed upon incoming calls. The TA
may be managed by an upper node such as a MME/UPE to a
base station eNB.

FIG. 1 schematically illustrates a mobile
communication system. In the illustration, the first
tracking area TAl includes three cells (cell 1, cell 2,
cell 3), and the second tracking area TA2 includes two
cells (cell 4, cell 5). 1t i1s assumed that a user
apparatus UE residing in cell 1 has finished a call and
entered the standby state. Ingeneral, base stations for
cells broadcast cell i1dentification information (cell
ID) and tracking area identification information (TA-1D)
as broadcast information (BCH). For this reason, the
user apparatus UE would know that the TA-ID for the camped
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cell is for TAL. It is assumed that the user apparatus has moved to cell 3
while being kept in the standby state Then, the user apparatus UE
receives the broadcast information from a base station for cell 3 and can
5 recognize the cell identification information and the TA-ID. Since cell 1
and cell 3 belong to the same tracking area (TA1), no tracking area
change request is issued. Furthermore, it is assumed that the user
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standby state. Then, the user apparatus UE receives the broadcas
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ecent years, cells called close Sl_Jbs rib(_er roup (CSG) cells as
Ghisob AR 2585 RATE SR aBahop ST, AdiErd S hgnaed
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tracking area to the base station for cell 5. Then, the
base station transmits a signal for requesting update
of the tracking area to an upper node such as a MME/UPE
and updates the tracking area for the user apparatus UE
from TA1l to TA2. Subsequently, when calls for the user
apparatus UE are incoming, calling (paging) is performed
in the tracking are TA2. In this manner, the update of
tracking areas (tracking area update (TAU)) is performed
INn response to requests from user apparatuses. Note that
one or more tracking areas may be associated with one
user apparatus as in the case of next generation mobile
communication systems such as LTE (long Term Evolution)
systems.

In recent years, cells called closed
subscriber group (CSG) cells as illustrated in FIG. 2
have been increasingly used. A network including the CSG
cells may be referred to as a private network (P-NW),
a home network or others. The CSG cell may a mobile
communication network which only company staff members
In a certain company can access within a building of the
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communication network which only company staff members in a certain
company can access within a building of the 2 company, a mobile
communication network which only f amily members can access, a
mobile communication network accessible within a school ground, a
mobile communication network accessible within a certain shop or other
mobile 5 communication networks. For example, user apparatuses
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within the company and communicate in a macrocell_outside of the
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As a result, a cell reselected by a user
apparatus operating in the idle state may be a macrocell
or a CSG cell. It i1s preferred that a user belonging to
any CSG be in standby in the associated CSGcell. Inother
words, i1t is preferred that a moving user apparatus
reselect the CSG cell which the user apparatus belongs
to. For example, in a document R2-072825 “Triggering of
measurements in LTE _IDLE for CSG Cells” Vodafone, some
techniques are disclosed for efficiently searching for
CSG cells through distinction between locations where
the CSG cells are likely to be present and locations where
the CSG cells are not likely to be present.

DISCLOSURE OF INVENTION
[PROBLEM TO BE SOLVED BY THE INVENTION]
Conventional cell reselection for macrocells

iIs performed only if a signal quality Q, provided from
an adjacent macrocell i1s significantly higher than a
signal quality Qs provided from the resident macrocell.
More specifically, the cell reselection i1s performed if
(Qn+Qoffser) has been higher than (Qs+Qnyst) For more than
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an adjacent macrocell is significantly higher than a signal quality Q.
provided from the resident macrocell. More specifically, the cell
reselection is performed if (Qn+Qoffset) has been higher than (Qs+Qhyst)
for more than 3 a predefined duration Treseieetion. The Qoffset is a
predefined offset value and may be used in the case where faster
reselection of a certain cell, such as a cell for covering a tunnel, may be

deqiedadPpHel it ane b neAmally Uspd. Also, thefhyst s a preggfingd

value for mtroduach hysteresis charactenistics. In this manner, delay of
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consume battery energy. Also, if the reselected cell
belongs to a different tracking area, tracking area
update is activated, and the involved signal transmission
and reception may consume the battery energy. Thus, the
reduction in the cell reselection latency can conserve
the battery energy.

In addition, in the conventional cell
reselection for macrocells, if the signal quality Qs of
the resident macrocell 1s higher than a predefined
threshold, search and (Qn,) measurement for neighbour
cells can be omitted. This can further conserve the
battery energy during standby, which results in longer
standby duration.

According to the above-stated manner, however,
in the situation illustrated in FIG. 2, it is more likely
that the CSG cell 1 may be reselected while it i1s less
likely that the CSG cell 2 may be reselected. Since the
CSG cell 2 exists within the macrocell and the signal
quality Qs 1s relatively higher 1n the camped cell, it
iIs less likely that the above condition may be satisfied.
Inother words, since the signal quality Qs of the resident
macrocell is higher than or equal to the predefined
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that the CSG cell 1 may be reselected while it is less likely that the CSG
cell 2 may be reselected. Since the 30 CSG cell 2 exists within the
macrocell and the signal quality Q. is relatively higher in the camped cell,
it is less likely that the above condition may be satisfied. In other words,
since the signal quality Q. of the resident macrocell is higher than or
equal to the predefined 4 threshold in the CSG cell 2, the cell search is
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Alterpatively, even if the Q. is lower than the predefined threshold an
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access the macrocell and specified users are allowed to access the

Qib&&F cell . 25 The user apparatus includes a measurement unit
configured One object of the present invention iIs to

enable a user apparatus operating in the i1dle state to
reselect cells suitable for standby appropriately in a
mobile communication system where the macrocells and the
CSG cells are mixed.

[MEANS FOR SOLVING THE PROBLEM]

One aspect of the present invention relates
to a user apparatus for use 1In a mobile communication
system including a macrocell and a closed cell wherein
unspecified users are allowed to access the macrocell
and specified users are allowed to access the closed cell.
The user apparatus includes ameasurementunit configured
to measure quality of a signal provided from a camped
cell inan idle state at a predefined cycle, acell search
unit configured to measure quality of a signal provided
from a neighbour cell at a predefined cell search cycle,
and a cell reselection unit configured to reselect a cell
depending on the cell search result. A frequency of the
macrocell is at least partially identical to a frequency
of the closed cell. |ITf the user apparatus resides i1n the
macrocell and a predefined reselection criterion 1is
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to measure quality of a signal provided from a camped cell in an idle state
at a predefined cycle, a cell search unit configured to measure quality of a
signal provided from a neighbour cell at a predefined cell search cycle, 30
and a cell reselection unit configured to reselect a cell depending on the
cell search result. A frequency of the macrocell is at least partially
identical to a frequency of the closed cell. If the user apparatus resides in

her nepeall aitha Pegistiagf ESTIPCHRy HEYIPE it o %ﬂ@f'égﬂfi‘éd cell

closed cell adjacent to the camped cell is feselected as a standby. cell.
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DESCRIPTION OF DRAWINGS FIG. 1 schematically illustrates a mobile

ﬁ%ﬁ(@h{lgﬁ%@ Sdﬁte?l].l EIG .\ /EyeF g macrocell and CSG cells; 20

lowchart illustrating an exemplary operation for the case
where a user re4i8i&g Nl Bigackecelitesddcesg aEGideYenatihgthe @ user

apparfeeeyeneyerating in the idle state can reselect cells
suitable for standby appropriately in a mobile
communication system where the macrocells and the CSG
cells are mixed.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 schematically illustrates a mobile

communication system;

FIG. 2 illustrates a macrocell and CSG cells;

FIG. 3 is a flowchart illustrating an
exemplary operation for the case where a user residing
in a macrocell reselects a CSG cell having the same
frequency;

FIG. 4 is a flowchart i1llustrating an
exemplary operation for the case where a user residing
in a CSG cell reselects a macrocell having the same
frequency;

FIG. 5 1s a flowchart i1llustrating an
exemplary operation for the case where a user residing
in a macrocell reselects a CSG cell having a different
frequency;

FIG. 6 is a flowchart illustrating an
exemplary operation for the case where a user residing
in a macrocell reselects a CSG cell having the same
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FIG. 4 is a flowchart illustrating an 25 exemplary operation for the case

where a user residing in a CSG cell reselects a macrocell having the

same frequency; FIG. 5 is a flowchart illustrating an exemplary operation

for the case where a user residing 30 in a macrocell reselects a CSG cell
having a different frequency; FIG. 6 is a flowchart illustrating an

exemplary operation for the case where a user residing in a macrocell
fasslgais ey SEcel hayipdee 1aMe SViRGgeaCHIFraReREe FRaiiteh ey ;
different frequency; and FIG. 7 illustrates a user apparatus according to

BAE embodiment of the present invention. 5 LIST OF REFERENCE

SYMBOLS 31: rdl® fréqudriayRFareesption st 3ppeeit atarshacdddd i ng
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15 As stated above, there is a likelihood that a user apparatus may

[epstecoot Rely prpagreced Youg @sg a CSG cell. In addition, the
macrocell and the CSG_cell ma)ﬁ use the same frequency or different

frequendiés of P adbEIRBRTH odis dRAHES SR L8RVERhEe, 20

"differerg Zequantikssesaddierain inean that the cells use not only such
differentfrequgRgeS Y AQition unit

34: control unit

35: SIR measurement unit
36: cell selection unit

BEST MODE FOR CARRYING OUT THE INVENTION
As stated above, there is a likelihood that

a user apparatus may reselect not only a macrocell but
also a CSG cell. In addition, the macrocell and the CSG
cell may use the same frequency or different frequencies
or radio access technologies (RATs). For convenience,
“different frequencies” used herein mean that the cells
use not only such different frequencies but also
“different RATs”. Some exemplary operations for cell
reselection of a user apparatus are described i1n detail
below.

[From macrocell to CSG cell having the same frequency]

FIG. 3 illustrates an exemplary operation for
the case where a user residing in a macrocell reselects
a CSGcell having the same frequency. Thisoperation flow
iIs mainly performed iIn the user apparatus. At step S1,
the user apparatus measures a reception quality Qs for
a signal transmitted from a camped cell (serving cell).
This measurement is performed at a predefined measurement
cycle. The reception quality Qs may be any appropriate
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"different RATs". Some exemplary operations for cell reselection of a user
apparatus are described in detail below. 25 [From macrocell to CSG cell
having the same frequency] FIG. 3 illustrates an exemplary operation for
the case where a user residing in a macrocell reselects a CSG cell having
the same frequency. This operation flow 30 is mainly performed in the
user apparatus. At step S1, the user apparatus measures a reception
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common cell reselection between macrocells, when the
signal quality Qs becomes lower than a predefined level
in the camped cell, the signal quality Q, of a neighbour
cell begins to be measured, and otherwise, the signal
quality Q, may not have to be measured. Regardless of
this condition, signals from the neighbour cells (CSG
cells) are measured at the predefined frequency at step
S3. This is preferred to detect the CSG cells rapidly.
As stated above, when the neighbour cells include a
macrocell and/or a CSG cell, some existing schemes can
be applied to the cell reselection between the macrocells.
This flow 1s focused on the case where the camped cell
and the neighbour cell correspond to a macrocell and a
CSG cell, respectively.

The CSG cell can be accessed by only certain
users. Thus, even 1T the CSG cell 1s detected, a user
may not be allowed to access the CSG cell. In one non
essential method, it may be determined at step S3 whether
the user i1s allowed to access the detected CSG cell. This
determination can be made using broadcast information
from the detected CSG cell. Although not explicitly
illustrated in FIG. 3, iIf the detected CSG cell can be
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cells) are measured at the predefined frequency at step 20 S3. This is
preferred to detect the CSG cells rapidly. As stated above, when the
neighbour cells include a macrocell and/or a CSG cell, some existing
schemes can be applied to the cell reselection between the macrocells
This flow is focused on the case where the camped cell 25 and the
neighbour cell correspond to a macrocell and a CSG cell, respectively.
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CSG cell is detected, a user ma;itnot be allowed to access the CSG cell.
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The reselection criterion corresponds to the
state where a value derived by adding a predefined offset
Qoffset to the signal quality Q, provided from the detected
CSG cell has been greater than a value derived by adding
a predefined hysteresis threshold Qnyst to the signal
quality Qs provided in the resident macrocell for more
than a predefined reselection duration Tresetlection- [IN
other words, the relationship (Qn+Qoffset)>(Qs+Qnyst)
remains for more than Treselection S€conds. The signal
qualities Qs and Q, For the resident and other cells are
compared in additional consideration of the offset Qoffset
and the hysteresis Qnyst, and 1t is required that the
neighbour cell has had better signal quality for the
predefined duration Treselection- Typically, the
reselection criterion is not satisfied until the user
apparatus not only resides near coverage of the neighbour
cell but also enters the neighbour cell to some extent.
Such strict reselection criterion iIs set due to the fact
that macrocells and CSG cells operate at the same
frequency f¢y.-. Due to this fact, 1T the cell reselection
IS not performed under strict comparison between the
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Qoffset to the signal quality Qr, provided from the detected CSG cell has
been greater than a value derived by adding a predefined hysteresis
threshold Qhyst to the signal quality Q. provided in the resident macrocell
for more 20 than a predefined reselection duration Treseiection In other
words, the relationship (Qn+Qottset)>(Qs+Qhyst) remains for more than
Treseiection seconds. The signal qualities Q. and Qn for the resident and
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25 and the hysteresis Qhyst, and it is required_that the neighbour cell has _
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asll magbeddtdatieedd ¥ a standby cell. Then, broadcast
information iIs received from the CSG cell, and 1t is
determined whether the user apparatus is allowed to
access the CSG cell. 1f the user apparatus i1s allowed
to access the CSG cell, the CSG cell is reselected as
the standby cell. On theother hand, if the user apparatus
i1Is not allowed to access the CSG cell, the flow returns
to step S1. According to this method, after the
reselection cell candidate has been determined at steps
S5 and S7, the broadcast information is received from
the CSGcell. Asaresult, the broadcast information from
CSG cells Tailing to satisfy the reselection criterion
does not have to be unnecessarily analyzed.

[From CSG cell to macrocell having the same frequency]
FIG. 4 illustrates an exemplary operation for
the case where a user residing in a CSG cell reselects
a macrocell having the same frequency. Similar to step
S1 in FIG. 3, at step S2, a user apparatus measures
reception quality Qs for a signal transmitted from the
camped cell (servingcell). Thisembodimentdiffers from
the embodiment illustrated in FIG. 3 in that the serving
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as a candidate of a standby cell. Then, broadcast information is received
from the CSG cell, and it is 15 determined whether the user apparatus is
allowed to access the CSG cell. If the user apparatus is allowed to
access the CSG cell, the CSG cell is reselected as the standby cell . On
the other hand, if the user apparatus is not allowed to access the CSG
cell, the flow returns 20 to step Sl. According to this method, after the

(ESPIPCiYGed Spadidate s heersdeter@ined af flgps ewrsifere € is
broadcast information is received from the CSG cell. As a result, the
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macrocell havind the tam& frequiént$. Mﬂfﬁtﬂ sep whmthersthesshgnal

éaaal Y8y a«ggarﬂusm@seeaﬁ @Ge@@ﬁ puglity Qsﬁ@ss'gi‘ redefl ned
transmitted frorE the cam edcell servin feII This embodiment differs

RAPNME thfeht fil t?'a%!o' rhG £ ety q8er ty
coridspondmto BsCSG cek fihedneasenfdnd s pe‘rd'mmedsatto step S6,
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a SintraSearch value for cell reselectlon between CSG
cells, a SinterSearch value for cell reselection between
a CSG cell and a macrocell or a combination thereof.

At step S6, the reception quality Q, for a
signal transmitted from a neighbour cell (macrocell) is
measured. The signal quality Q, may be also any
appropriate amount similar to the quality Qs. This step
differs from step S3 illustrated in FIG. 3 in that the
measurement i1s performed only i1f the signal quality
criterion is satisfied at step S4. This is why the user
apparatus should reside inthe CSG cell as long as possible
and prevention of the neighbour cell search for the better
resident CSG cell can reduce battery energy consumption.
Also, the macrocells have broader coverage, and thus even
iIT the cell search is activated after degradation of the
quality of the CSG cell to some extent, the macrocell
can be detected without difficulty.

At step S8, it is determined whether the
detected macrocell satisfies a predefined reselection
criterion. IT the reselection criterion is satisfied,
the flow proceeds to step S10 where the detected macrocell
Is reselected as a standby cell. On the other hand, if
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signal quality Q. in the serving cell is lower than a predefined threshold.
The predefined threshold may be a SintraSearch value for cell reselection
between CSG cells, a SinterSearch value for cell reselection between 15
a CSG cell and a macrocell or a combination thereof. At step S6, the
reception quality Qr, for a signal transmitted from a neighbour cell
(macrocell) is measured. The signal quality Qr, may be also any

RROPENR RICWIGMIEF IX WP PYANIY & ABiE SRS #iT8E TOPhEleR 1 ow

S3illustrated in FIG. 3 in that the measurement is performed only if the
ERhA uslich Lrd R i LatisAEH atldién 3R OMRS RS NG Steps are
pppefFatns sbiowd) eebitle in the CSG cell as long as possible and

prevention of th¢.feighbRWrcell PRGN e, ‘PS PEB‘?{ %%rreﬁﬁ’gﬁ oreE B the

can reduce battery energy consump tion. € macrocells
picatier vba¥sye, vad msd@ﬁéhvmmé)yenddaralg@aér\%d@faﬂt@d offset

degradatien ehibes YA of thRIGSS ¢8| rsiRiRdert 8i¢ fesraedtlected
can be detEjtﬁHd wit out dlfflcult 30 Atg,ﬂ{g 88 it js det rmmed ether

fHeC GEEE & Salidife Seprreﬁ Frigelds eErhM ByReding
eseleetianfanenhy satstied ithe tibw psivedds ©Qstgp IO vlzlhmre dgwgnal

Qﬁit?‘é LtOC?H I FRSCipsef i ﬁftgf?é’y#SW Pebe omaaqgﬁ In a
e re Ction criterion Is not sat oW returns to step S
@ﬁ@ﬂw@fabﬁﬁé’-rﬂéﬂﬁ&k%l%feﬁ@fhré’ el dgaise iEeireselection

criterion corresppRdg ienbe nFei@yvhetd a valyg geivaspy adding a

grede (ned off et % éb%ig:f leglgnal uality Qr, provided from the the
Qetfiertrartock gr 8{8? OR ML rDET By

predefined T eserection S€conds. The signal qualities Qs
and Q, of the resident and other cells are compared in
additional consideration of the offset Qorrset and the
hysteresis Qnyst, and it is requreid that the neighbour
cell has had better signal quality for more than the
predefined duration Treselection- Typically, the
reselection criterion iIs not satisfied until the user
apparatus not only resides near the coverage of the
neighbour cell but also enters the neighbour cell to some
extent. Such strict reselection criterion is set due to
the fact that the macro cell and the CSG cell operate
at the same frequency f¢y. Due to this fact, 1T the cell
reselection is not performed through strict comparison
between the signal qualities Qs and Q,, it is likely that
the user apparatus may be subject to significant
interference 1n communications after the cell
reselection.

[From macrocell to CSG cell having different frequency]

FIG. 5 illustrates an exemplary operation for
the case where a user residing in a macrocell reselects
a CSG cell having a different frequency. At step S1, a
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a predefined hysteresis threshold Qhyst to the signal quality Q. in the
resident CSG cell for more than a 10 predefined reselection duration
Treseiection In other words, the criterion (Qn+Qottset)>(Qs+Qhyst)
remains during more than the predefined Treseiection seconds. The
signal qualities Q. and Qn of the resident and other cells are compared in
15 additional consideration of the offset Qoffset and the hysteresis Qhyst,

A9 ¥ 13 ok reAd ISt Heea R ig O U oCl et HAISHE Y9N ® AWt i gnall
more thabr_?stjﬁe predefined duration Tresggction %Pygpicallly,g{:he;a| resele(:tiolngna

EraRGTE hhehitAutii e GRBP 26 apsddius IstonljaasHeLenent 1s
frercbuerage obtbe angigtddefaatidulit mlea soteestoa teighlodus cellMhe

} ict lect] iteri fact that
REe Al A RY B LR HE RN, PRI B Bl
el Kraaq Nttt bep 29 fesekatidlis toedeEymed through strict
comparison tbew\/ﬁ%gttéﬁ i&%‘?‘t&lﬁﬁ@,?thlW @fﬂail iptlely thefF Bissignal
user apparatus e subject to significant interference in ]
ESARSRLEIRY shEPMio en SACTRRUT RABb baeotelbcsering a
tavfedidearerf frequertyly RIS e dissiraees. anexe s ddry ropérgiicnlfety may

h iding. i | t Gyell h _
L P U IRy 4 fane Ta b AfnT Smffa s o e Al iey
Quality [ & f BERFAN @BRsHitdS$ from Ko Ehgskdeck | aTHaaesstildesht

Bregfismey at arprpdeiicEfaeasyweReNE SXed ke I9CeRio8 PEaition as
g%nk gegg gp%¥pg¥88n§gn%n FIG. 3. Also, it is may be
determined at this step or after the cell reselection
as stated above whether the user apparatus is allowed
to access the detected CSG cell.

At step S5, i1t is determined whether the
detected CSG cell satisfies a predefined suitability
criterion. |If the suitability criterion is satisfied,
the flow proceeds to step S7 where the detected CSG cell
Is reselected as a standby cell. On the other hand, if
the suitability criterion 1s not satisfied, the flow
returns to step S1, and the above-mentioned procedure
Is performed again. The suitability criterion
corresponds to the state where the signal quality Q,
provided from the detected CSG cell i1s greater than a
value derived by adding a predefined hysteresis threshold
Qnhyst to the minimum quality Qnin to be guaranteed in the
camped cell, that 1s, Qn>(Qnin+Qnyst) -

Note that the suitability criterion is less
strict for cell reselection than the reselection
criterion described 1n conjunction with FIGS. 3 and 4.
This is due to the fact that the macrocell and the CSG
cell operate at different frequencies fy and f¢ss,
respectively. The different frequencies reduce the
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5 representative of signal quality. At step S3, a reception quality Q=, of a
signal transmitted from a neighbour cell (CSG cell) having a different
frequency is measured. This signal quality may be also any appropriate
amount similar to the quality 10 Q. The measurement is performed at a
predefined frequency. This differs from common cell reselection as in the
case of step S3 in FIG. 3. Also, it is may be determined at this step or

Fiwdg pugsandien tvestaied ﬁb%é?p‘ﬁl?eéli%réh%ﬁ SPrgerFalFéct to

allowed 15 to access the detected CSG cell. At step S5, it is determined
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FHEOA SPURIRLRIDIP Se tiate M{siecthe sipaal guality &1 35RyeYidection
from the detecied CS ceII| reater thi Hé‘ﬂjlue derived by addi
t

n
GrdARel fyHREERGmeshR TAGEAD tHE AN qukimy Tk et red
goam*‘mﬂdnth@ caingred baljutakiityQ s (Qmivi@bystf Kote thaetteamped

E%'?P'“t e 'EH%SS%?O SUghfpl e%d%?f&%c“%t%m ESFESHL 1o

criterion escr ed in conjuiiétion Wlth due to the
eHeRIRANEE enddiScallihbMHE 0P EaEyp&ate at QiffeFal ﬁé&déﬂ&lé’éﬁ the

estice IasRestivaly Berdtarenidracyepsigs crduardhe iRdillglReed that
q%tg(i usenaaparzitu% agt)' os\i\yeb#e(f‘:%an the Quin Immediately after
the transition, the likelihood of being out-of-area, and
the likelihood that other cells are searched for or
reselected.

[From CSG cell to CSG cell having the same frequency or
macrocell having different frequency]

FIG. 6 1s a flowchart 1llustrating an
exemplary operation for the case where a user residing
in a CSG cell reselects a CSG cell having the same
frequency or a macrocell having a different frequency.
At step S1, a user apparatus measures reception quality
Qs of a signal transmitted from the camped cell (serving
cell). In this embodiment, the serving cell corresponds
to a CSG cell. The measurement i1s performed at a
predefined measurement cycle. The reception quality Qs
may be any appropriate amount representative of signal
quality.

At step S2, it isdetermined whether the signal
quality in the camped cell satisfies a predefined first
signal quality criterion. 1If the first signal quality
criterion is satisfied, the flow proceeds to step S3,
and otherwise, the flow proceeds to step S4. The first
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significant interference from the macrocell after the cell reselection to the
CSG cell. As a result, if the signal quality Qr, satisfies a threshold
determined for 5 the minimum level Qmin required for stable
communications in consideration of the hysteresis, the cell reselection
can be performed. The signal quality Qr, is not required to exceed the
signal quality Q. provided from the camped cell. Here, the Qhyst

SQIERPRINGS E1G eyPleepiede 16 9USHAFRESIHE MURIMWN e8!Iy (4Pl Nhere

transmon to the CSG cell and is effective to reduce the likelihood that the

ERRaSANG s ! HEY e IMinthfn&fidndl 28ef eld rdssid SV @fe than
Hkgbinreated being otrokarae lahd thé bkabireatetiidtatbertefeako 1 d

SERPIR B Pdeslqsiad [ameaCyenl e oG el IR et on

same frequency of macrocell having ditferent fr equency
hetereenivsaatireedl 20-exemplary operation for the case where a user
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or a macrocell havi ferent frequency. At step Si, a user a
PRGSHES Refiiid bty 01 0PA i (ARG EE HORTA LaRpdd O 2
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fnesmdes the CSG cell in the present embodiment, the
measurement does not have to be performed as frequently
as in step S3 in FIG. 3. Rather, it is preferred that
the number of measurements be reduced as much as possible
for battery energy savings. For this reason, 1t 1is
preferred that similar tocommoncell reselection between
macrocells, 1T the signal quality Qs in the camped cell
falls below a predefined level, the measurement of the
signal quality Qi, provided from a neighbour cell be
activated, and otherwise, the measurement of the Q;, be
prevented. Also, 1t may be determined at this step or
aftter the cell reselection as stated above whether the
user apparatus is allowed to access the detected CSG cell.
At step S4, 1t isdetermined whether the signal
quality Qs In the camped cell satisfies a predefined
second signal quality criterion. If the second signal
quality criterion is satisfied, the flow proceeds to step
S5, and otherwise, the flow proceeds to step S6. The
second signal quality criterion corresponds to the state
where the signal quality Qs in the serving cell is lower
than a predefined threshold. The predefined threshold
corresponds to a SinterSearch value for cell reselection
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14 signal quality criterion corresponds to the state where the signal
quality Q. in the serving cell is lower than a predefined threshold. The
predefined threshold corresponds to a SintraSearch value for cell
reselection 5 between CSG cells. At step S3, the user apparatus
measures reception quality Qir, of a signal transmitted from a neighbour
cell (CSG cell) having the same frequency. This signal quality may be

BlsRwRRRSSRIRS RYSRNYAQPPPERatERN oL siBWaNte the Q. The

measurement may be performed at a predefined frequency similar to
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whether the ratus

user apparatus is allowed to access the detected CSG

cell. At step S4AEISIR@NIRed RASthdBthe ERraleRafy J.in kG- 3, It

famped eqthrptisliesih predefinegh seepstl siopabaeality géarPmivieg the
secondigci!gnal uality criterion is satisfied, the flo roaeeds to step 30
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qualitecriterion cdrfedpvads esthéatataon criterion is satisfied,
the flow proceeds to step S7 where the detected CSG cell
Is reselected as a standby cell. 1f the reselection
criterion is not satisfied, the flow proceeds to step
S8. The reselection criterion corresponds to the state
where a value derived by adding a predefined offset Qoffset
to the signal quality Qi, provided from the detected CSG
cell has been greater than a value derived by adding a
hysteresis threshold Qnyst to the signal quality Qs iIn
the camped cell for more than a predefined reselection
duration Treselection -

In other words, the relationship
(Qin+Qorfset)>(Qs+Qnyst) has held for more than Tresetection
seconds. The signal qualities Qs and Q;, for the resident
and other cells are compared in additional consideration
of the offset and the hysteresis, and it 1s required that
the neighbour cell have had better signal quality for
more than a predefined duration.

At step S8, i1t is determined whether the
detected macrocell having a different frequency
satisfies predefined suitability criteria. 1T the
suitability criteria are satisfied, the detected
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where the signal quality Q. in the serving cell is lower than a predefined
threshold. The predefined threshold corresponds to a SinterSearch value
for cell reselection 15 between the CSG cell and the macrocell. At step
S5, the user apparatus measures reception quality Q2n of a signal
transmitted from a neighbour cell (macrocell) having a different frequency
5 similar to step S6 in FIG. 4. This signal quality may be also represented

A% BPH AR IPTRLC pRSUISHRIEY 18 Qs tHIRIBSRAENICHES step S9.

Serformed only if the second signal quality criterion is satisfied, as in the
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Hom PEASTAdSLY 90 @érf%ﬁ, V%RGCW” Brdiﬁﬂo'tﬁ@rQSPPthS t#rhesecond
state. where_a value derived by addin é%dgtme offset Qottsetritg ;hie

a
SHALIARAIR Bih GrOEES ABmANE daBbhs FEedho dihsabha
grentss thahiatyaluarderived ay adding a thysteresis. threshold Qhyst to
the signal quality Q. i | far- t fi
esciottion duriie bttt (S P8 PR 08T responds
toIntHBs b e+ MY % a8 PeRIFBN AR ke Tfebcefhl sd®nBg esent

Shecsityat SUAEPIR. Ak Qinisp reopFiFentodnd TSy ¥ iate CSG
opReren addone! <SS =Eet PLLS SRR 20 1 BEIT S can
provide signal quality Q higher than a value derived by
adding the predefined hysteresis threshold Qnyst to the
minimum quality Quin to be guaranteed in the camped cell
(Q>(QnintQnyst)) - In this case, the signal quality Q
includes both the signal quality Qs provided from the
resident CSG cell and the signal quality Q;, provided
from the adjacent CSG cell. Also, another criterion
Q>Qnin may be used instead of the criterion Q>(Qnin+Qnyst) -
More specifically, if the relationship Qs>Quin iIS not
satisfied for the signal quality Qs provided from the
resident CSG cell and the relationship Qin>(Qnin*tQnyst)
Is not satisftied for the signal quality Qi1, provided from
the detected adjacent CSG cell, the first suitability
criterion iIs satisfied.

The second suitability criterion corresponds
to the state where at least one appropriate macrocell
Is present. The appropriate macrocell (neighbour cell)
corresponds to a macrocell that can provide signal
quality Q2, higher than a value derived by adding a
predefined hysteresis threshold Qnyste to the minimum
quality Quin to be guaranteed iIn the camped cell

(Q2n>(Qmin+thst)) -
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the neighbour cell have had better signal quality for 30 more than a
predefined duration. At step S8, it is determined whether the detected
macrocell having a different frequency satisfies predefined suitability
criteria. If the suitability criteria are satisfied, the detected 16 macrocell is
reselected as a standby cell at step S9. On the other hand, if the
suitability criteria are not satisfied, the flow returns to step Si, and the

a_b‘?VG'S_tated, Pr‘?qedéﬂfﬁ/isﬁrfar __%@-E§%5ééii3@i%gﬁfir@ﬁr§s the
divided into first and second suitability criteria, and if both the first and
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gé%[;%ﬂ %}e”tpé%v'g%d AT @ e Grtesred At sty S celhde it cent as

long as possible.

[User apparatus]

FIG. 7 illustrates a user apparatus according
to one embodiment of the present invention. In FIG. 7,
a radio frequency (RF) reception unit 31, a cell search
unit 32, a BCH acquisition unit 33, a control unit 34,
a SIR measurement unit 35 and a cell selection unit 36
are 1llustrated.

The radio frequency (RF) unit 31 converts
received radio frequency signals Into baseband digital
signals.

The cell search unit 32 detects cells
providing a larger amount of reception power based on
reference signals i1n received signals. The reference
signals are known to the transmitter side and the receiver
side and may be also referred to as known signals, pilot
signals, training signals or others.

The BCH acquisitionunit33acquires broadcast
signals (BCHs) transmitted from cells identified by the
cell search unit 32 and extracts broadcast information
from the signals. The broadcast information includes
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criterion is satisfied. The second suitability criterion corresponds to the
state where at least one appropriate macrocell is present. The
appropriate macrocell (neighbour cell) 30 corresponds to a macrocell that
can provide signal quality Q2n higher than a value derived by adding a
predefined hysteresis threshold Qhyst to the minimum quality Qmin to be
guaranteed in the camped cell (Q2n> (Qmin+Qhyst) ) 17 If any of
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adjacent CSG cell is determined as a reselection cell at step S7. Only if
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The SIRmeasurement unit 35 measures reception
quality of reference signals from the camped cell. 1In
this embodiment, the reception quality i1s evaluated iIn
SIR but may be represented by any appropriate indicator
known 1n this technical field such as SINR.

The cell selection unit 36 reselects cells if
the reception quality is higher than or equal to a
predefined threshold. Requests for changing tracking
areas are issued to base stations as needed.

The present Iinvention has been described with
reference to the specific embodiments, but the
embodiments are simply i1llustrative and variations,
modifications, alterations and substitutions could be
contrived by those skilled in the art. In the above
description, some specific numerical values are used for
better understanding of the present invention. Unless
specifically indicated, however, these numerical values
are simply i1llustrative and any other suitable values
may be used. For convenience of explanation, apparatuses
according to the embodiments of the present invention
have been described with reference to functional block
diagrams, but these apparatuses may be implemented in
hardware, software or combinations thereof. The present
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signals. 25 The cell search unit 32 detects cells providing a larger amount
of reception power based on reference signals in received signals. The
reference signals are known to the transmitter side and the receiver side
and may be also referred to as known signals, pilot 30 signals, training
signals or others. The BCH acquisition unit 33 acquires broadcast signals
(BCHSs) transmitted from cells identified by the cell search unit 32 and
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10 reselectioncritpries thimatpbili FEieE? 2pd et CHISHLITIEIBN is

ﬁuaasu ement unit 35 measures reception q#al‘lzcht reference @8%'8213147

BM&He QBPBRRBETF this EHbbEMARAA FEARSh &'Smitéu B

Eudeated m A §lshutliiigy BO GEpre e celnytanyeappooptietetisdicdtowh i ch
in this technical fi s SINR. lection unit 36

?gg&éﬂéﬁgf E:ﬁe& ?eélggﬁ%%glity S Egﬁgﬁnéc% ‘equal to a

predefined threshold. Requests for changing tracking 20 areas are issued

to base stations as needed.
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The present invention has been described with reference to the specific
embodiments, but the embodiments are simply illustrative and variations,
modifications, alterations and substitutions could be 25 contrived by those
skilled in the art. In the above description, some specific numerical values
are used for better understanding of the present invention. Unless
specifically indicated, however, these numerical values are simply
illustrative and any other suitable valyesjgfismay be used. For
convenience of explanation, apparatuses according to the embodiments
of the present invention have been described with reference to functional
block diagrams, but these apparatuses may be implemented in
hardware, software or combinations thereof. The present 19 invention is
not limited to the above embodiments, and variations, modifications,
alterations and substitutions can be made by those skilled in the art

without deviating from the spiriegs shaRresnt Pdventen. Fhisa mobile
international patent application js bgsed on Japanese Prio

tiali/ AgﬂlivcatioP
KOMBBEYIEELA P iy S RllgE QAU A tRe RAGESREN &6 v Aich T 0sed
aelierebhy nesmparatep by ididedce st 204t A IMH dvle @ tseaccess the

ﬂBW%‘H%iOI" %ﬁgg‘sﬁéﬁgﬂétﬁL?i%%“ﬂ‘gBiFéﬂ %Vsiﬁiri‘é'&\‘r‘é@l‘i&g)waeadccess the

macrocell'and a ¢ | wherein unspecified users are a to
ad@ss ¢theC bbrocingndSREifia® Badra BHSallbXBR ¥d 8dde8s the

a measurement unit configured to measure
quality of a signal provided from a camped cell In an
idle state at a predefined cycle;

a cell search unit configured to measure
quality of a signal provided from a neighbour cell at
a predefined cell search cycle; and

acell reselectionunitconfigured toreselect
a cell depending on the cell search result, wherein

a frequency of the macrocell i1s at least
partially identical to a frequency of the closed cell,

iT the user apparatus resides 1n the macrocell
and a predefined reselection criterion is satisfied, the
closed cell adjacent to the camped cell i1s reselected
as a standby cell, and

the predefined reselection criterion
corresponds to a state where the quality of the signal
provided from the closed cell has been higher than or
equal to the quality of the signal provided from the camped
cell by a predefined threshold for more than a predefined
reselection duration.
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10 closed cell, the user apparatus comprising: a measurement unit
configured to measure quality of a signal provided from a camped cell in
an idle state at a predefined cycle; a cell search unit configured to
measure 15 quality of a signal provided from a neighbour cell at a
predefined cell search cycle; and a cell reselection unit configured to
reselect a cell depending on the cell search result, wherein a frequency

of the macrocellis af jgast2bpadiplhypeniical 92 EqaUPReoiWec1aim 1,

closed cell, if the user apparatus resides in the macrocell and a

BRIERILY ble bSidrdRdibhNS SatdREE R JNRdURR hdRReR G IHES 1S

adrbpecdecklite resatantes] the stldudyded ednt 2ethe peediditedmination
electi rigerio rres t t lity of ignal-

e e AR R R ORI AU S RE R e

of the signal provided from the camped cell by a predefined threshold for

more than a predefined 30 reselection duration. 21 2. The user apparatus

as claimed in claim 1, wherein it is determined whether the user

apparatus is allowed to access the closed cell before determination as to

whether the reselection criterion is satisfied. 5 3. The user apparatus as

claimed in cIairr131, %%g/h&geér}_lté?%%{gﬂr&%? %Qe@?gtnﬁéﬁeﬁ nclaim 1,

apparatus is allowed to access the closed cell after determination as to _
ethed the kesdiScibRkeidlibA afsaRfdd1ers the user apparatus is

allowed to access the closed cell after determination
as to whether the reselection criterion is satisfied.

4. A method for use In a user apparatus in a
mobile communication system including a macrocell and
a closed cell wherein unspecified users are allowed to
access the macrocell and specified users are allowed to
access the closed cell, the method comprising:

measuring quality of a signal provided from
a camped cell 1n an i1dle state at a predefined cycle;

measuring quality of a signal provided from
a neighbour cell at a predefined cell search cycle; and

reselecting a cell depending on the cell
search result, wherein

a frequency of the macrocell i1s at least
partially identical to a frequency of the closed cell,

iT the user apparatus resides in the macrocell
and a predefined reselection criterion is satisfied, the
closed cell adjacent to the camped cell is reselected
as a standby cell, and

the predefined reselection criterion
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4. A method for use in a user apparatus in a mobile communication
system including a macrocell and a closed cell wherein unspecified users
are allowed to 20 access the macrocell and specified users are allowed to
access the closed cell, the method comprising: measuring quality of a
signal provided from a camped cell in an idle state at a predefined cycle;
measuring quality of a signal provided from 25 a neighbour cell at a

EEFPESel serEhLysleadrd pselpeliaena cellearppgding prthe celignal
search result, wherein a frequency of the. macrocell is at Iéast partiall

RieAtE frh FEQRAENE thd 2RSS E&IN BoARe REE M IpREIEY regﬂa@é‘ or
agibe ntoaded gurhd pregelifachescieptial @itenonds dafisfen the camped

goyysg!dizcens pihe gaped ol R epeiediat exh s e rined
and the gred Ined reselection criterion corresponds 1o a state where
tresfubeg 6 e sigheR baAtled from the closed cell has been higher

than or equal to the quality of the signal provided from the camped cell

by a predefined threshold for more than a predefined 5 reselection

duration. 10 5. A mobile communication system including a macrocell and

a closed cell wherein unspecified users are allowed to access the

macrocell and specified users are allowed to access the closed cell, the
mobile communication system comprising a user apparatus 15 including:

a measurementunitcdHHBArka t6 AEBLHECAtAIB oY Si§ed pmﬁdécdg ing a

e rrodrdael iat losed cell wherein unspecified users
are allowed to access the macrocell and specified users
are allowed to access the closed cell, the mobile
communication system comprising a user apparatus
including:

a measurement unit configured to measure
quality of a signal provided from a camped cell In an
idle state at a predefined cycle;

a cell search unit configured to measure
quality of a signal provided from a neighbour cell at
a predefined cell search cycle; and

acell reselectionunitconfigured toreselect
a cell depending on the cell search result, wherein

a frequency of the macrocell i1s at least
partially identical to a frequency of the closed cell,

iT the user apparatus resides in the macrocell
and a predefined reselection criterion is satisfied, the
closed cell adjacent to the camped cell i1s reselected
as a standby cell, and

the predefined reselection criterion
corresponds to a state where the quality of the signal
provided from the closed cell has been higher than or
equal to the quality of the signal provided from the camped
cell by a predefined threshold for more than a predefined
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idle state at a predefined cycle; a cell search unit configured to measure
20 quality of a signal provided from a neighbour cell at a predefined cell
search cycle; and a cell re selection unit configured to reselect a cell
depending on the cell search result, wherein a frequency of the macrocell
is at least 25 partially identical to a frequency of the closed cell, if the user
apparatus resides in the macrocell and a predefined reselection criterion

Issativfisd s nclaserL€l gdiacent to the camped cell is reselected as a

standby cell, and 30 the predefined reselection criterion corresponds to a
state where the quality of the signal provided from the closed cell has
been higher than or equal to the quality of the signal provided from the
camped cell by a predefined threshold for more than a predefined 23
reselection duration. 5 6. A user apparatus for use in a mobile
communication system including a macrocell and a closed cell wherein

unspecified usegs_arg ajlQugd tﬁr%ﬁﬁﬁiséfh% ReroGed @ng specifigdbi le
users are_allowed to access the 1 Iflo ed cell, the user a ilratus
' a

EOMBHEME 3 W rRER T o ML PG Cqlalin? Btk dignkp sed
politiethfeane acamsdeel fiad idisstaeat a prédefined dyola@oeds the

. . ' . dod 1
HELERERNTT AR SHRCITRUS dodhe Sk BT A A eR g tne
elvRRd fremlthe cARped&dilis RMRAIRE G Hré@iinEd S1Ng:

a measurement unit configured to measure
quality of a signal provided from a camped cell In an
idle state at a predefined cycle;

a cell search unit configured to measure
quality of a signal provided from a neighbour cell at
apredefinedcell searchcycleif thequalityof the signal
provided from the camped cell is lower than a predefined
threshold; and

acell reselectionunitconfigured toreselect
a cell depending on the cell search result, wherein

a frequency of the macrocell i1s at least
partially identical to a frequency of the closed cell,

iT the user apparatus resides in the closed
cell and apredefined reselectioncriterionissatisftied,
the macrocell adjacent to the camped cell is reselected
as a standby cell, and

the predefined reselection criterion
corresponds to a state where the quality of the signal
provided from the macrocell has been higher than or equal
to the quality of the signal provided from the camped
cell by a predefined threshold for more than a predefined
reselection duration.
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threshold; and a cell reselection unit configured to reselect 20 a cell

depending on the cell search result, wherein a frequency of the macrocell

is at least partially identical to a frequency of the closed cell, if the user
apparatus resides in the closed cell and a predefined reselection criterion

is satisfied, 25 the macrocell adjacent to the camped cell is reselected as

a standby cell, and the predefined reselection criterion corresponds to a

state where the quality of the signal provided from the macrocell has

been higher than or equal 30 to the quality of the signal provided from the
camped cell by a predefined threshold for more than a predefined

reselection durafion A24n@.th oettifagirfousse inre asersppatgdpsaina@tus in a

MBI SOBBHAIGHIPBATER Bgudiaga ecinrel ARC & closedcet s an

erein unspeciie users are O access
gpedfsateceedrt MbREES 1) adbsReled fidad ¢eHems rﬁéTﬁo@' lowed to

SUBREINGEHRCRREPS 66y 8hd Sé%ﬂ'ébqr?\iié%ﬂ {1e®ra APwesIce8ifed to
an idle state at a Iqpe‘redeﬂ%ed cyt;k measunEg1 fgsuallty of a_sqnal )
BovkRg fbRea r E81d n FEGAMES aPdhRy e Y the
quality of the S|gmah|$nwda@frqmalla tympdd aels iglowdr theovaided from

h Id:zan | f t ]
B R e e e M o R R cFe e
macrocell is at |@@s&1§umnwud@hl@ehnt§>a fdgureney andd dsey kededs From

henspyARAIFUE Espeath Befasglfined cell search cycle if
the quality of the signal provided from the camped cell
iIs lower than a predefined threshold; and

acell reselectionunitconfigured toreselect
a cell depending on the cell search result, wherein

a frequency of the macrocell 1s at least
partially identical to a frequency of the closed cell,

if the user apparatus resides in the closed
cell and apredefined reselectioncriterionissatisftied,
the macrocell adjacent to the camped cell is reselected
as a standby cell, and

the predefined reselection criterion
corresponds to a state where the quality of the signal
provided from the macrocell has been higher than or equal
to the quality of the signal provided from the camped
cell by a predefined threshold for more than a predefined
reselection duration.

8. A mobile communication system including a
macrocell and a closed cell wherein unspecified users
are allowed to access the macrocell and specified users
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cell and a predefined reselection criterion is satisfied, 20 the macrocell
adjacent to the camped cell is reselected as a standby cell, and the
predefined reselection criterion corresponds to a state where the quality
of the signal provided from the macrocell has been higher than or equal
25 to the quality of the signal provided from the camped cell by a
predefined threshold for more than a predefined reselection duration. 30

8rd MoPie prIAMpRICationsYstepHRCIG R dNE1%ell apA & GiRssT I e

cell wherein unspecified users are allowed to access the macrocell and
SRR LSBT 98 aRYAMERE tPAREIShE S Red BAN tRIRGYIRTYS

¢oohuditalgpn system comprising a user apparatus including: a

measurement upit igur, a ' ignal.provide
from a camped %elﬁ%r%gHigfgerﬁs%ﬂlg api{ﬁgggﬁlhéﬁ %@Ii;gg ce'ﬁgs;@%c??su re
griaddtyuell @ nmehgire lqulig\of dsthnbrerdvide® gometnghbbud N an

i%ﬂ'l‘?} 3 preglefingd cgll ﬁ?@rﬁ@;ﬁ%@”‘@ﬂyﬁ&t}’ of _the signal 10
provided from the %@Zﬁ dcellis I?éwer than agre efined greshold; and a
[

cell reselection @n ig 8 [ sHBdita CANJARUERY ok hdgqsure
geadh iesub, fvizerain gandquenoy efdtbel mBrocekisret iegpsbbupartalyl at
. o | . ) .

e bkaed Flra Gt S EE T dr S A R e S fanay
RiaeotERsdBESt tbhige camped cer kkekelckyer than a predefined

threshold; and

acell reselectionunitconfigured toreselect
a cell depending on the cell search result, wherein

a frequency of the macrocell i1s at least
partially identical to a frequency of the closed cell,

iT the user apparatus resides in the closed
cell and apredefined reselectioncriterionissatisfied,
the macrocell adjacent to the camped cell is reselected
as a standby cell, and

the predefined reselection criterion
corresponds to a state where the quality of the signal
provided from the macrocell has been higher than or equal
to the quality of the signal provided from the camped
cell by a predefined threshold for more than a predefined
reselection duration.

9. A user apparatus for use in a mobile
communication system including a macrocell and a closed
cell wherein unspecified users are allowed to access the
macrocell and specified users are allowed to access the
closed cell, the user apparatus comprising:
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as a standby cell, and 20 the predefined reselection criterion corresponds
to a state where the quality of the signal provided from the macrocell has
been higher than or equal to the quality of the signal provided from the
camped cell by a predefined threshold for more than a predefined 25
reselection duration. 30 9. A user apparatus for use in a mobile
communication system including a macrocell and a closed cell wherein

unspecified usegs g UUYRINEPECRRTIRE CRALFASHH PBd SREFIIRasure

users are allowed to access the closed cell, the user apparatus

goANASYG: 98 aamedanaleR GRY GG HuEhS naSaRPSshigekL 10 an
sigha psaadesl fEUl:ﬂ a cpmpeie: fdllhe an dgle Ia_taie at a_predefine_d cycle;

a cell search uni capfigpreckia magsiie Ay 4 pia0a! RBVitedsu re
rom a neighbour cell at a predefined cell search cycle; and a cell

easalbifon @ft conid@ed b rseudds delfdapending®hdhdealrseaschl at

sesyibaverain e@jfr%JPl‘Clé‘éfd% magkpeglbis dHfﬁ?ﬂe_nt ff(_’m 10a
frequency of the closﬂ) cell, if ti1e user apparatus resides in tth macrocellI
and a predefinefl §5tabilty eREAGTELRAIE FRNABHY &S Iqdcereect

t the Edmdeg eellds nepetectetinas & sthhdipecalichindrEsine predefieate I n

sutabilty crterion (GRS IPrSIRIS RSIB U3 LYY PRIUIE From

provided from the ¢ higher than or equal to a predefined
trddreauency of the closed cell,

iT the user apparatus resides in the macrocell
and a predefined suitability criterion is satisfied, the
closed cell adjacent to the camped cell is reselected
as a standby cell, and

the predefined suitability criterion
corresponds to a state where the quality of the signal
provided from the closed cell is higher than or equal
to a predefined threshold.

10. The user apparatus as claimed in claim 9,
wherein 1t i1s determined whether the user apparatus is
allowed to access the closed cell before determination
as to whether the suitability criterion is satisfied.

11. The user apparatus as claimed in claim 9,
wherein i1t is determined whether the user apparatus is
allowed to access the closed cell after determination
as to whether the suitability criterion is satisfied.
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10. The user apparatus as claimed in claim 9, wherein it is determined
whether the user apparatus is 25 allowed to access the closed cell before
determination as to whether the suitability criterion is satisfied. 30 11. The
user apparatus as claimed in claim 9, wherein it is determined whether
the user apparatus is allowed to access the closed cell after
determination as to whether the suitability criterion is satisfied. 27 5 12. A
method for use in a user apparatus in a mobile communication system
including a macrocell and a closed cell wherein unspecified users are
allowed to access the macrocell and specified users are allowed to
access the closed cell, the method comprising: 10 measuring quality of a
signal provided from a camped cell in an idle state at a predefined cycle;
measuring quality of a signal provided from a neighbour cell at a
predefined cell SedrcHcytrtBad résdledting aldelldepedin@Bip leakls In

AonssBirhdeswh Mins irihd iréﬁu?sWﬂ% e H@!@Gq|h'§ Qiffﬁﬁr&@i'f&!é I and
fre L!‘encgdif the ciosed cell, if the user a}ﬁo?tatu resides in the m?c‘rocell

ihed LuitdpakPaieidloR 85ttt s dnt SRy Soddcfcéh ! Towed to

a@aeesm ta thee cenopenioeell Is saselepexc € aestamﬂ)glcellaa'rm toklowed to
lity, criteri rre lity of

et LT A Sl""ﬁ?m@ﬁ" S
predefined threSHORIS 8O 1B 9A fitbdAd Edmmi n%aﬁdrﬂ%lerﬁ r&wuﬁ@d from
a camped cell 1n an 1dle state at a predefined cycle;

measuring quality of a signal provided from
a neighbour cell at a predefined cell search cycle; and

reselecting a cell depending on the cell
search result, wherein

a frequency of the macrocell isdifferent from
a frequency of the closed cell,

iT the user apparatus resides in the macrocell
and a predefined suitability criterion is satisfied, the
closed cell adjacent to the camped cell is reselected
as a standby cell, and

the predefined suitability criterion
corresponds to a state where the quality of the signal
provided from the closed cell is higher than or equal
to a predefined threshold.

13. A mobile communication system including
a macrocell and a closed cell wherein unspecified users
are allowed to access the macrocell and specified users
are allowed to access the closed cell, the mobile
communication system comprising a user apparatus

28



10

15

20

25

30

a macrocell and a closed cell wherein unspecified users are allowed to
access the macrocell and specified users are allowed to access the
closed cell, the mobile communication system comprising a user
apparatus 28 including: a measurement unit configured to measure
quality of a signal provided from a camped cell in an idle state at a
predefined cycle; 5 a cell search unit configured to measure quality of a
§i9eal pgvided from a neighbour cell at a predefined cell search cycle,
and a cell reselection unit configured to reselect a cell depending on the

cell search resuft, MRFSH T E8 RrquehtF o A8 FERHICEH istrdreqsure
fram kiftsgueicyaofslig nladepaatlyii hedisErappasatoargsedsdethe in an
roc a_predefi itability criferion is_satisfied, the closed cell
Eﬁgén%*o%g% C%Pr%pdgd @(E%iggiﬂqe%?gqé?§ gsé a standby cell, and the
predefined suitadiligediler®@adtfesporidt t6 arfkguhed the qiaidsefre

He=s19ne), PhavidedSioym HIE §s6d FabiS highen thanfs PgWdoiGrR cell at
redefined threshold. 25 14. A user apparatus for use in a mobile
B BRI E s ASRAY VL andB%losed cell wherein

unspecified usees @ed dllowse tocactesmtimn Nacondiandspediiedeselect
SERIF %lgg&ﬂé%f%cea%thfh@o%e&fﬁ"st 8 PEH APREIIYS. wherein

comprising: 30 a meastrement unit configured to measure quality of a
signal provided &dht a@d@pey @f ik macrocell is different from

a frequency of the closed cell,

iT the user apparatus resides in the macrocell
and a predefined suitability criterion is satisfied, the
closed cell adjacent to the camped cell is reselected
as a standby cell, and

the predefined suitability criterion
corresponds to a state where the quality of the signal
provided from the closed cell is higher than or equal
to a predefined threshold.

14. A user apparatus for use in a mobile
communication system including a macrocell and a closed
cell wherein unspecified users are allowed to access the
macrocell and specified users are allowed to access the
closed cell, the user apparatus comprising:

a measurement unit configured to measure
quality of a signal provided from a camped cell In an
idle state at a predefined cycle;

a cell search unit configured to measure
quality of a signal provided from a neighbour cell at
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idle state at a predefined cycle; a cell search unit configured to measure
quality of a signal provided from a neighbour cell at 29 a predefined cell
search cycle if the quality of the signal provided from the camped cell is
lower than a predefined threshold; and a cell reselection unit configured
to reselect 5 a cell depending on the cell search result, wherein a
frequency of the macrocell is different from a frequency of the closed cell,

{ Ppagerannatriis raskies ieine ¢e1ed iget ARARPAN 3 PLEIERd ilgnal

suitability criterion 10 and a predefined second suitabilit crlterlon are
BARYid Gfﬁ’eﬁfé%?bc,féﬂeadiéé‘é‘h?% fekbsed cyeg Fjééi@c?ec%?gef' ned
silamébgh@lldthe gnatlefined first suitability criterion corresponds to a state

e e S A ST AR e

than or equal to apr old, an second
auidlily cliedrpRdddtespohdehe aceltd \/\/ﬁ@t@ftﬁé\ql!’@i%lldfthe gigedrein

provided from ah'ﬂﬁséqsu%ﬁ‘é Qﬁ?'t‘ﬁé"ﬂ%r‘%bquZpseatiaHQa%ent from
ié)hre efined threshol 15. A method for rﬂ e in a user apparatus in a

F& QR GYic&ibn Y0 S e MERIEHNEE fberocell and a closed cell
wherein unspeckiEdtisersiesse all@apgrbipaducess e idasgodeatl afde closed

égqcif'%%iéo%‘irﬁ g fﬂVgQ&%ﬁfﬁ t?? F@ﬁegg‘i (’j;ﬁfg? ri‘?tP fterion

comprising: 30 measuring quality of a signal provide

fsh idlenskRd afd pRUcHREYEes %ﬁa@rmblcmm%i &%i@ham are
BEOYiFeE irem, the macrocell adjacent to the camped cell is

reselected as a standby cell,

the predefined first suitability criterion
corresponds to a state where the quality of the signal
provided from any closed cell is lower than or equal to
a predefined threshold, and

the predefined second suitability criterion
corresponds to a state where the quality of the signal
provided from at least one macrocell is higher than or
equal to a predefined threshold.

15. A method for use iIn a user apparatus 1in
a mobile communication system including a macrocell and
a closed cell wherein unspecified users are allowed to
access the macrocell and specified users are allowed to
access the closed cell, the method comprising:

measuring quality of a signal provided from
a camped cell 1n an i1dle state at a predefined cycle;

measuring quality of a signal provided from
a neighbour cell at a predefined cell search cycle if
the quality of the signal provided from the camped cell
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a neighbour cell at a predefined cell search cycle if the quality of the
signal provided from the camped cell 30 is lower than a predefined
threshold; and reselecting a cell depending on the cell search result,
wherein a frequency of the macrocell is different from 5 a frequency of the
closed cell, if the user apparatus resides in the closed cell and both a
predefined first suitability criterion and a predefined second suitability

falenp @islrdh heregeseladioeRMds vicmped gell is 10

reselected as a standhy cell,the predefined first suitahility criterion

corresponds to & SBEN GRArEME Guh/ ot tieRGE Y&V e afe 1!
slesatttellrie bwktthawioe egual to a predefined threshold, and 15 the

predefined seco [tahility criteg orres a .
quality of the sig%iﬁ%@@iggﬁogmﬁg P((e%sﬁ%(r’?éo Qn%%%!:eﬁ%%ﬁé%hgﬁtorf rom
aquar esia preefirel thieehsid.aers. aaldbile communication system

including 25 a rpgcrpggll %@eardaﬁ%(‘r%!ﬂf‘@r@@ﬁ%iﬁi?ﬁ UeRe eFosed
allowed to access the macrocell and pﬁleled users ar allo_wed to

8L MBI e, MEHBHiN Bt Atisdykeend dprididd derion
aset apppatceihtindidgsifca measudrbainuhi tynigaidceto nogasanee
9URpeqRigngl o %\%OHS%’B F.Faé'&?eéﬁ'&g {0 28 fleSRGAAEd cell s
predetined cycCle; a cell search unit conflgured to measure
reselected as a standby cell,

the predefined first suitability criterion
corresponds to a state where the quality of the signal
provided from any closed cell is lower than or equal to
a predefined threshold, and

the predefined second suitability criterion
corresponds to a state where the quality of the signal
provided from at least one macrocell is higher than or

equal to a predefined threshold.

16. A mobile communication system including
a macrocell and a closed cell wherein unspecified users
are allowed to access the macrocell and specified users
are allowed to access the closed cell, the mobile
communication system comprising a user apparatus
including:

a measurement unit configured to measure
quality of a signal provided from a camped cell In an
idle state at a predefined cycle;

a cell search unit configured to measure
quality of a signal provided from a neighbour cell at
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quality of a signal provided from a neighbour cell at 31 a predefined cell
search cycle if the quality of the signal provided from the camped cell is
lower than a predefined threshold; and a cell reselection unit configured
to reselect 5 a cell depending on the cell search result, wherein a
frequency of the macrocell is different from a frequency of the closed cell,
if the user apparatus resides in the closed cell and both a predefined first

aYirRIlN FYIFEANC 49 Rka PEAeDe] serenend APAIMIFISHPHE signal

satisfied, the macrocell adjacent to the camped cell'is reselected asa
REANIEH, HOftebBfn&rfReiGDl LseliBedorfdiabnashs §detd ned
vherghe §dglitaefdhe signal 15 provided from any closed cell is lower

than or equal t‘?aac%r?‘ieﬁ@%deti‘%eéP?'Sna@&#t}ec"éﬁqeﬁgﬁ?éﬁf%dresle lect
suitability criterion” corresponds to a state where the quality of the signal”™
provribd frdpR nebbnencomadibeelias hibheeaiebr peeyldi 1o wherein

predefin_ed thr_“d‘ﬂ"i’fe%ﬁ.x@n EVUSH RPRAMASB @énqbii%ca'i‘ﬁf’é‘ieélﬁ%”f rom
sysjem mcludlr:)? a%?acrocell ard a closed cell wherein unspecified users
cc

Are"dIHEE s hB&cle2f GarfoshLeified users are allowed to
access the closadrcdih éhe sear apppeatusttosnprisspd@sa nmeashencdb sed

cess i pptstum e :
e T e te rior
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satisfied, the macrocell adjacent to the camped cell 1s
reselected as a standby cell,

the predefined first suitability criterion
corresponds to a state where the quality of the signal
provided from any closed cell is lower than or equal to
a predefined threshold, and

the predefined second suitability criterion
corresponds to a state where the quality of the signal
provided from at least one macrocell is higher than or
equal to a predefined threshold.

17. Auser apparatus inamobile communication
system including a macrocell and a closed cell wherein
unspecified users are allowed to access the macrocell
and specified users are allowed to access the closed cell,
the user apparatus comprising:

a measurement unit configured to measure
quality of a signal provided from a camped cell In an
idle state at a predefined cycle;

a cell search unit configured to measure
quality of a signal provided from a neighbour cell at
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32 a predefined cell search cycle if the quality of the signal provided from
the camped cell is lower than a predefined threshold; and a cell
reselection unit configured to reselect 5 a cell depending on the cell
search result, wherein a frequency of the macrocell is different from a
frequency of the closed cell, if the user apparatus resides in a certain
closed cell and a predefined reselection criterion is 10 satisfied, a closed

58 PEipetitie e camraed iscipedlecigd es gt e fitthe signal

predefined reselection criterion corre3ﬁonc_ls to a state where the quality
B LR BroMudd forfhe alidctlidcibSed e¥iFHadbadh Righepds Tined
tianes lkqual to thedjuality of the signal provided from the camped cell by

a predefined threshgld f 0 - a predefi |r i
duration, if the p‘%:\r‘eé(;%gj rllec(}jr?eésé(;‘ieéc[?((){]n' grﬁeﬁn%i ﬁ%r?())%e‘iéif%% ar?gJ b%%saet I_ect
pregefifeddraenfdongy 20 ciibgorcatila preasfiiadessHbtsuitabipyein

criterion are satisifgeh HfifcHe Q?f"@?’éaﬁh%{&%@éplmi%eaf‘ﬁéﬁrent from
reselected as a starjgbmell, the preaeflne #I‘St suitability criterion
t

BorfdpIHE 5% Hdte Wherdth@% 0 ity 6f'the signal 25 provided from
any closed cell is fowtdh ¢hans® ieqaplja reafredefined iltdeshoid) aad tdertain
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quality of the signal provided from at least one macrocell is higher than or
setasd icd pr@d&iﬁ@&ﬂﬁe%d. ggjacent to the camped cell is

reselected as a standby cell,

the predefined reselection criterion
corresponds to a state where the quality of the signal
provided from the adjacent closed cell has been higher
than or equal to the quality of the signal provided from
the camped cell by a predefined threshold for more than
a predefined cell reselection duration,

iT the predefined reselectioncriterionisnot
satisfied and both a predefined first suitability
criterion and a predefined second suitability criterion
are satisftied, the macrocell adjacent to the camped cell
iIs reselected as a standby cell,

the predefined first suitability criterion
corresponds to a state where the quality of the signal
provided from any closed cell is lower than or equal to
a predefined threshold, and

the predefined second suitability criterion
corresponds to a state where the quality of the signal
provided from at least one macrocell is higher than or
equal to a predefined threshold.
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18. The user apparatus as claimed in claim 17, wherein it is determined
whether the user apparatus is allowed to access the closed cell before
the determination as to whether both the first and the second 5 suitability
criteria are satisfied. 10 19. The user apparatus as claimed in claim 17,
wherein it is determined whether the user apparatus is allowed to access
the closed cell after the determination as to whether both the first and the

second suitabilitygerittra /g spligfiish ta el d8eE P FRiesG 1 8 PaGm 17,

aﬁparatus in 20_a mobile communication system including a macrocell

& e S hileeliSvits din URARe HiciRREiek e LhGnePlor adRRakatus 1s
abtmeeltlarttbspecified gsarb arecdlowed to abdedsdfo¢loserheell, the
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the quality of the signal provided from the camped cell is lower than a
predefined threshold; and 30 reselecting a cell depending on the cell

search result, wherein a frequency of the macrocell is different from a
frequency of the closed cell, if the user apparatus resides in a certain 34
closed cell and a predefined reselection criterion is satisfied, a closed cell
adjacent to the camped cell is reselected as a standby cell, the

predefined reselbBtioh RBtarRAr apparatus as claimed in claim 17,

wherein it i1s determined whether the user apparatus 1is
allowed to access the closed cell after the determination
as to whether both the first and the second suitability
criteria are satisfied.

20. A method for use In a user apparatus in
a mobile communication system including a macrocell and
a closed cell wherein unspecified users are allowed to
access the macrocell and specified users are allowed to
access the closed cell, the method comprising:

measuring quality of a signal provided from
a camped cell in an i1dle state at a predefined cycle;

measuring quality of a signal provided from
a neighbour cell at a predefined cell search cycle if
the quality of the signal provided from the camped cell
iIs lower than a predefined threshold; and

reselecting a cell depending on the cell
search result, wherein

a frequency of the macrocell isdifferent from
a frequency of the closed cell,

iT the user apparatus resides In a certain
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5 corresponds to a state where the quality of the signal provided from the
adjacent closed cell has been higher than or equal to the quality of the
signal provided from the camped cell by a predefined threshold for more
than a predefined cell reselection duration, 10 if the predefined
reselection criterion is not satisfied and both a predefined first suitability
criterion and a predefined second suitability criterion are satisfied, the

apssall pdizgeniiithg careae filh srepeledee et isndpi t@rton is

the predefined first suitability criterion corresponds to a state where the
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satisfied and both a predefined first suitability
criterion and a predefined second suitability criterion
are satisfied, the macrocell adjacent to the camped cell
iIs reselected as a standby cell,

the predefined first suitability criterion
corresponds to a state where the quality of the signal
provided from any closed cell is lower than or equal to
a predefined threshold, and

the predefined second suitability criterion
corresponds to a state where the quality of the signal
provided from at least one macrocell i1s higher than or
equal to a predefined threshold.

21. A mobile communication system including
a macrocell and a closed cell wherein unspecified users
are allowed to access the macrocell and specified users
are allowed to access the closed cell, the mobile
communication system comprising a user apparatus
including:

a measurement unit configured to measure
quality of a signal provided from a camped cell In an
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5 provided from the camped cell is lower than a predefined threshold; and
a cell reselection unit configured to reselect a cell depending on the cell
search result, wherein a frequency of the macrocell is different from 10 a
frequency of the closed cell, if the user apparatus resides in a certain
closed cell and a predefined reselection criterion is satisfied, a closed cell
adjacent to the camped cell is reselected as a standby cell, 15 the

prepefinegygeelegtion th,egg@f:?Hg%oog & A state where the quality

of the signal provided. from the adjacent_closed cell has been higher than

or equal to the Guafi§ bl teeralprdtiidd FORThELERPed LelMRAs T e

oealdfireg tbreshold igrmadre phasnvAde prefieinedzcet edsghastion cell at
jon,. | edetine tiQn qitegign, | isf
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faselesied pg 2 danglby cell, the predefined first suitability criterion
corresponds to a state where t % %uality of the s‘i&gnal rovided from an

closed cell is lower Hah BES 1 oRHEES HPIABIr it figseTect
aredeflrieddzepemtduitgbioty ctiteeioc ecblresgands o o swtelvtheratierein

quality of the Si%ﬁ r@ﬁ&‘gﬁ‘#g"é’g{ﬁé‘%88?6‘@&'@09%%191*’% MO rom
equal to a predefined threshold.
a frequency of the closed cell,

ifT the user apparatus resides In a certain
closed cell and a predefined reselection criterion is
satisfied, a closed cell adjacent to the camped cell is
reselected as a standby cell,

the predefined reselection criterion
corresponds to a state where the quality of the signal
provided from the adjacent closed cell has been higher
than or equal to the quality of the signal provided from
the camped cell by a predefined threshold for more than
a predefined cell reselection duration,

iT the predefined reselectioncriterionisnot
satisfied and both a predefined first suitability
criterion and a predefined second suitability criterion
are satisftied, the macrocell adjacent to the camped cell
iIs reselected as a standby cell,

the predefined first suitability criterion
corresponds to a state where the quality of the signal
provided from any closed cell is lower than or equal to
a predefined threshold, and

the predefined second suitability criterion
corresponds to a state where the quality of the signal
provided from at least one macrocell is higher than or
equal to a predefined threshold.
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