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57 ABSTRACT

When a terminal enters a cell of a personal-use base station
(NBTS) arranged in a certain location area, the terminal
receives a location area identifier having a number that is
different from an identifier of the location area, and transmits
a location updating request with the reception of the location
area identifier as a trigger. On receiving the location updat-
ing request, a VLR or an NRNC having a registration table,
in which the ID of the personal-use base station and the ID
of a terminal allowed to use the personal-use base station are
registered, judges whether the terminal issued the location
updating request is the terminal allowed to use the personal-
use base station by referring to the registration table. If the
terminal issued the location updating request corresponds to
the terminal allowed to use the personal-use base station, the
terminal is placed under a status where it is capable of
performing communication in the cell, and if not, the
terminal is placed under a status where it is incapable of
performing communication in the cell.
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HLR __T11 VLR1 __T21 VLR2 131
IMS! | VLR NUMBER | | IMSI | LAI | TMSI IMS1 | LAl | TMSI
1100 1 1100 | 10 | 0001
2100 1 2100 | 10 | 0002
— R

T~ CHANGE

/7 \
HLR __T12 JLR1 __T22 yLR2 __T32
IMS| | VLR NUMBER IMSI | LAl | TMSI IMSI | LAI | TMSI
1100 2 2100 | 10 (0002 ] | 1100 | 20 | 0001
2100 1

NO CHANGE IS MADE AT <2>

FlG 156

TERMINAL REGISTRATION TABLE

3
BTS CELL-ID IMSI

NBTS1 1001 1100 [MULTIPLE 1S POSSIBLE
NBTS2 1002 2100
NBTS3 1003
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HLR ___T11 VLRI ___T21 WIR2 T3
imst | VLR NUMBER | [msi | tat Jwst | [msi | car [wsi
1100 1 1100 | 10 | 0001
2100 1 2100 | 10 | 0002

N __

e CHANGE
MADE
MADE AT <4
AT <6> =N w =

-~ N

HLR _—~_T13 VLRI —~—T123  VLR2 _—~T33
ims1 | VLR NuMeer | [imsi [ car [wsi | [imsi | car | wsi
1100 2 1100 | 10 o001 | [ 2100 | 20 |(0001)

2100 1

TMS| 1S ADDED TO T33 AT <5>

F1G. 168
TERMINAL REGISTRATION TABLE 3
BTS | GELL-ID | IMS|
NBTST | 1001 | 1100 |MULTIPLE IS POSSIBLE
NBTS2 | 1002 | 2100
NBTS3 | 1003
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CELL-1D=1003
NBTS3
(1)
CALL TCELL-1D=1002
TERMINATION ' , CELL-
REQUEST MSC NRNC NBTS2
SGSN |/ =»
(4)/( ) (7) , .
A 5l ﬂ(s) () CELL-ID=1001
GMSC ) NBTS1]M [ (§M3|=11oo)
GGSN AN
9)'
@4 4@ |
HLR BTS21
RNC2
B
= TS12
SGSN
RNCT
BTS11
VLR1

BTS CELL-ID | IMSI :
NBTS1 | 1001 1100 (MULTIPLE 1S POSSIBLE) E)I\SIELIQN?
NBTS2 | 1002 2100
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CELL-1D=1003
NBTS3
(1)
CALL CELL~1D=1002
TERMINATON , |
REQUEST MSC NRNC NBTS2]) [ (IMSI1=1100)
A/ SGSN |/ => B ~—A
(4) 5 7) ,
5‘ ﬁ(e) () CELL~1D=1001
GMSC NBTS!
GGSN VLR2 |
(9)
@ [#@ _
HLR | BTS21
RNC2
BTS12
MSC
SGSN
RNC1
- BTS11
VLRI

BTS CELL-1D | IMSI |
NBTS1 | 1001 1100 | (MULTIPLE IS POSSIBLE)| fﬁ'ﬁ[&"g
NBTS2 | 1002 2100
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CELL-1D=1003
NBTS3
(1) |
CALL CELL-1D=1002
TERMINAT | ON y
REQUEST ¥SC NRNC NBTS2 {\;‘
4/ SGSN |/ =>
(4)/ @ (8) _(9) ‘
| (54 ﬁ(e) CELL~1D=1001
GMSC NBTS1 (IMS1=2100)
GGSN VLR %,\,B _
@4 |4@ |
HLR BTS21
RNC2
BTS12
MSC
SGSN
RNC
BTS11
VLR

BTS CELL-ID | IMSI

EXISTING
NBTS1 | 1001 1100 (MULTIPLE IS POSSIBLE) IN VLR 2
NBTS2 | 1002 2100
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__CELL-1D=1003
NBTS3
(1)
CALL CELL-1D=1002
TERMINATION _ ’
REQUEST MSC NRNC NBTS2) M (1MS1=2100)
SGSN |/ = i~ B
(4)/ = (8) (9)
(5)¢ ﬁ(s} CELL-1D=1001
GMSC NBTS1
@ §[4®
HLR BTS21
RNC2
BTS12
MSC
SGSN
RNCT
BTS11
VLRI

BTS CELL-ID |. IMSI '
NBTS1 | 1001 1100 (MULTIPLE IS POSSIBLE) E)bgl\S,IéNg
NBTS2 | 1002 - | 2100
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CELL-1D=1003
NBTS3
(1)
CALL CELL-1D=1002
TERMINATION /
REQUEST MSC "NRNGC NBTS2
‘ SGSN |/ —»
(4)/ (7)
(5)l T(s) @ CELL-1D=1001
GMSC VLRD NBTST hﬂi@ (IMS1=1100)
GGSN I~ A
(9) &
@ § |4
HLR BTS21
RNC2
BTS12
MSC
SGSN
RNC1
BTS11
VLR1
BTS CELL-ID | IMSI
NBTS1 | 1001 1100 (MULTIPLE IS POSSIBLE) Eﬁ'ﬁ{;ﬁﬁ
NBTS2 | 1002 2100
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CELL-1D=1003
NBTS3
0
CALL | CELL-1D=1002
TERMINAT I ON , ,
REQUEST NSC 'NRNC NBTS2|) () (IMS1=1100)
SGSN |/ —»> i~ A
(4)/ ) ,
'(54 ‘ 1(6) @) CELL-1D=1001
GMSC VLR2 NBTS1 M
GGSN |
(9)
@ § | 4@\
HLR BTS2
“RNC2
BTS12
MSC .
SGSN
RNC1
BTS11
VLRI

BTS CELL-ID | IMSI :
NBTST | 1001 1100 (MULTIPLE 1S POSSIBLE) %IS;&G
NBTS2 | 1002 2100
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CELL-1D=1003
NBTS3
0
CALL ~ CELL-10=1002
TERMINAT I ON \ |
REQUEST MSC NRNC NBTS2
SGSN
CELL-1D=1001
GMSC ' NBTS1 ¥ (IMS1=2100)
GGSN VLR2 = N
@ ¢ [4®
9
HLR BTS21 h‘
(4)
RnC2 [J 2
: 9)
— ,/’%7) ®) ( |BTS12 hﬂ
SGSN |
(s)i, 1?6;\?‘ RNC1 "
7 X BTS11 tﬂ
VLR1 (8)

BTS CELL-ID | IMSI A :

EXISTING
NBTS1 | 1001 1100 | (MULTIPLE 1S POSSIBLE)' IN NRNC
NBTS2 | 1002 2100 —
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CELL-1D=1003
NBTS3
(1)
CALL CELL—1D=1002
TERMINAT ION — _
REQUEST MSC NRNG NBTS2 §a£1?3|-2100)
SGSN |} —» | B
(4)/‘( ) R () @%
9 |1 CELL-1D=1001
GMSC NBTS1
gasn [\ LVLRZ .
F 3 J6)
HLR BTS21
RNC2
BTS12
MSC
SGSN
RNC1
BTS11
VLR1 -
BTS CELL-1D | IMSI | ~
<:EXISTING
NBTS1 | 1001 1100 | (MULTIPLE IS POSSIBLE)I |N' NRNC
NBTS2 | 1002 2100 |
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TERMINAL STATE CONTROL SYSTEM

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a network system
that performs state control of a mobile terminal.

[0003] 2. Description of the Related Art

[0004] In a mobile telephone service, there exists a region
that is set as a service area in a map but is out of reach of
a radio wave, that is, an arca called “blind zone”. The blind
zone eXists because radio waves basically travel straight and
therefore wireless radio waves from an entrance of a mobile
telephone network called “wireless base station” do not
reach a mobile terminal existing behind a building, inside a
building, in a basement, or the like in usual cases.

[0005] Inorder to eliminate such a blind zone, several new
types of wireless base stations have been developed. For
instance, there is a system called “optical base station”,
where an optical line is laid down so as to extend from an
existing base station to an area that becomes a blind zone
because the area is too small to install therein a wireless base
station, or because there is no space nearby for installing a
base station, and some of the functions of a base station and
an antenna are installed in that area, thereby setting the area
as a service area. According to this system, it is possible to
install an optical base station even in a small space where it
was conventionally impossible to install a base station.
Consequently, it becomes possible to eliminate a blind zone
existing behind a building, inside a tunnel, or the like.

[0006] Also, as a system for eliminating a blind zone
existing inside a building, an indoor-dedicated base station
system called “in-mobile communication system (IMCS)”
has been developed, and installation there of is under way.
With this system, for instance, one antenna is installed on
each floor of a building, thereby setting the whole floor as a
service area. The IMCS is installed in highly public build-
ings, stations, event venues, and the like, thereby enabling
provision of a service indoors.

[0007] Further, a base station system called “simple IMCS
(also called “repeater”) has been developed. With the simple
IMCS, a proxy antenna is set up in an area in which a radio
wave from a base station reaches, a line from the proxy
antenna is routed to a blind zone such as a basement, and an
antenna is set up in the blind zone. That is, the simple IMCS
system is a system where signal amplification at a wireless
level is performed in a bi-directional manner, and the system
is effective in installing an antenna in a place in which it is
difficult to route a line from a mobile telephone network.

[0008] With the simple IMCS, however, when the proxy
antenna emits a strong radio wave, there is a possibility that
other terminals in the same area may be adversely affected
due to radio wave interferences, so that it is impossible to
install many antennas in a narrow area. Also, under the
regulations now in force (radio wave management law
(denpa kanri hou)), only mobile telephone companies are
allowed to install the simple IMCS.

[0009] As a blind zone other than those described above,
there is an ordinary people’s home (private house), in
particular, a private house area (dedicated space) of a
multiple dwelling house such as an apartment. Such a

Mar. 31, 2005

private house (home) area is a private space rather than a
lowly public area. Therefore, it is of course impossible to
install a base station of the IMCS or the simple IMCS
described above only for the convenience of the mobile
telephone companies. Also, even if an individual inversely
desires installation of a private-house-use (personal-use or
home-use) base station, it is impossible to personally pur-
chase and install the base station under the current circum-
stances from the viewpoints of cost and space.

[0010] There are many cases where a base station system,
such as the IMCS or the simple IMCS, is introduced not only
because its installation place is a public space but also
because the possessor or occupant (building owner, for
instance) of a land or building that is the installation place
hopes to improve the convenience of users of the land or
building (apartment, for instance). Accordingly, the mobile
telephone company pursues the expansion of installation of
the base station system by requesting the possessor or
occupant of the land or building to shoulder the cost of the
installation of the base station system.

[0011] Based on a similar logic, an individual installs a
private-house-use base station system in order to obtain a
profit. Therefore, it is likely that the mobile telephone
company requests him/her to bear the cost of the installation
of the base station system in some manner. In this case, it is
obvious that there is no merit of personally introducing the
base station if the users living in the private house cannot
exclusively use the private-house-use base station.

[0012] In other words, when an individual introduces a
base station, if another person existing in a range where it is
possible to receive a ratio wave from the base station is
allowed to use the base station, such a situation arises that
when the individual tries to perform communication using
the base station, the line of the base station is already busy
because the other person is using it, and therefore the
individual cannot perform communication. He/she does not
hope such a situation will arise at all.

[0013] Related art documents (non-patent documents 1-7)
relating to the present invention include the following. The
non-patent document 1 is “3GPP Release99 Technical
Specification  (Technical Specification: TS  series),
TS.23.012 Location management procedure.” The non-
patent document 2 is “3GPP Release99 Technical Specifi-
cation (Technical Specification: TS series), TS.23.122 NAS
functions related to Mobile Station (MS) in idle mode.” The
non-patent document 3 is “3GPP Release99 Technical
Specification  (Technical Specification: TS  series),
TS.24.007 Mobile radio interface signaling layer 3;General
aspects.” The non-patent document 4 is “3GPP Release99
Technical Specification (Technical Specification: TS series),
TS.24.008 Mobile Radio Interface Layer 3 specification;
Core Network Protocols-Stage.” The non-patent document 5
is “3GPP Release99 Technical Specification (Technical
Specification: TS series), TS.25.304 UE Procedures in Idle
Mode and Procedures for Cell Reselection in Connected
Mode.” The non-patent document 6 is “3GPP Release99
Technical Specification (Technical Specification: TS series),
TS.25.331 Radio Resource Control (RRC) Protocol Speci-
fication.” The non-patent document 7 is “3GPP Release99
Technical Specification (Technical Specification: TS series),
TS.25.413 UTRAN Iu Interface RANAP Signaling.”
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SUMMARY OF THE INVENTION

[0014] An object of the present invention is to provide a
technique with which, as to a specific base station whose use
is possible only by a terminal registered and allowed to use
the specific base station, it becomes possible to allow only
the registered terminal to use the specific base station and to
prohibit the use of the specific base station by other termi-
nals.

[0015] Further, another object of the present invention is
to provide a technique with which it becomes possible for a
user to know whether his/her terminal allowed to use a
specific base station exists in a cell of the specific base
station. Further, another object of the present invention is to
provide a technique with which a terminal can perform as
much communication as possible using a specific base
station at which the terminal is registered.

[0016] Further, another object of the present invention is
to provide a technique with which, as to a certain terminal,
it becomes possible to distinguish with ease between com-
munication using a specific base station at which the termi-
nal is registered, and communication using another base
station.

[0017] According to the present invention, the following
constructions are employed in order to attain the above-
mentioned objects. That is, according to a first aspect of the
present invention, there is provided a terminal status control
system, including, as to a specific base station whose use is
possible only by a terminal registered and allowed to use the
specific base station:

[0018] a registration table in which information con-
cerning a terminal that is allowed to use a specific
base station is registered;

[0019] a judging unit judging whether a terminal that
has entered a cell of the specific base station is the
terminal registered in the registration table by refer-
ring to the registration table; and

[0020] a control unit, if the terminal is the registered
terminal, placing the terminal under a communicable
status using the specific base station, and if not,
placing the terminal under an incommunicable status
using the specific base station.

[0021] According to the present invention, when a termi-
nal enters a cell of a specific base station, if the terminal is
allowed to use the specific base station, the terminal shifts to
a status where it is capable of performing communication
using the specific base station. On the other hand, if the
terminal is not allowed to use the specific base station, the
terminal shifts to a status where it is incapable of performing
communication. As a result, it becomes possible to allow
only a terminal registered for the specific base station to use
the base station.

[0022] Preferably, according to the first aspect of the
present invention, with reception of a location updating
request transmitted from the terminal as a trigger, the
judging unit judges whether the terminal is the registered
terminal by acquiring base station specifying information for
specifying the base station that received the location updat-
ing request from the terminal and identification information
of the terminal, and judging whether the base station speci-
fying information and the terminal identification informa-
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tion are registered in the registration table, and if the
terminal is the registered terminal, the control unit approves
the location updating request from the terminal, and if not,
rejects the location updating request from the terminal.

[0023] Further, preferably, according to the first aspect of
the present invention, the terminal is constructed so as to
transmit the location updating request when a location area
identifier received from a base station is changed due to an
inter-cell movement, and

[0024] the terminal status control system further
includes:
[0025] a giving unit giving the specific base station

location area identifiers for the specific base station
that is different from a location area identifier broad-
casted in cells adjacent to the cell of the specific base
station as a location area identifier that the specific
base station broadcasts in the cell thereof.

[0026] Further, preferably, according to the first aspect of
the present invention, the giving unit is provided in a base
station control apparatus that manages and controls the
specific base station, and

[0027] the base station control apparatus includes a
conversion unit converting a location area identifier
of a location area, to which the specific base station
belongs, contained in broadcast information, which
the base station control apparatus receives from a
location management apparatus managing the loca-
tion of each terminal existing in the location area, to
which the specific base station belongs, and transfers
to the specific base station, into the location area
identifier for the specific base station.

[0028] Further, preferably, according to the first aspect of
the present invention, after the terminal is placed by the
control unit under the communicable status using the spe-
cific base station, when a call termination request to the
terminal occurs, the location management apparatus
receives an inquiry from a transfer unit of the call termina-
tion request concerning a location area corresponding to a
transmission destination of the call termination request,
acquires the base station specifying information of the
specific base station from the registration table, and informs
the transfer unit of the identification information of the
specific base station along with a corresponding location
area identifier, based on the acquired location area identifier
and base station specifying information of the specific base
station, the transfer unit transmits the call termination
request only to the base station control apparatus that
controls the specific base station, and on receiving the call
termination request, the base station control apparatus trans-
mits the call termination request to each base station that the
base station control apparatus controls.

[0029] Further, preferably, according to the first aspect of
the present invention, after the terminal is placed by the
control unit under the communicable status using the spe-
cific base station, when a call termination request to the
terminal is received, the base station control apparatus
acquires the base station specifying information of the
specific base station corresponding to the identification
information of the terminal contained in the call termination
request from the conversion table and transmits the call
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termination request only to the specific base station based on
the acquired base station specifying information.

[0030] According to a second aspect of the present inven-
tion, there is provided a terminal, including:

[0031] a detection unit detecting entrance and exit
into and from a cell of a specific base station that the
terminal is allowed to use; and

[0032] an informing unit informing a user of the
terminal of the entrance and the exit into and from
the cell of the specific base station.

[0033] Preferably, the terminal according the second
aspect of the present invention further includes a second
informing unit, when the terminal is currently performing
communication, informing the user of the terminal of
whether the communication is performed using the specific
base station.

[0034] According to a third aspect of the present inven-
tion, there is provided a base station control apparatus that
manages and controls a specific base station that is usable
only by a terminal allowed to use the specific base station,
including:

[0035] a unit receiving a message relating to a han-
dover, whose handover destination is a cell of the
specific base station, from another base station con-
trol apparatus; and

[0036] a control unit uniformly rejecting processing
relating to the handover based on the message from
the another base station control apparatus.

[0037] According to a fourth aspect of the present inven-
tion, there is provided a base station control apparatus that
manages and controls a specific base station that is usable
only by a terminal allowed to use the specific base station,
including:

[0038] a registration table in which information con-
cerning the terminal allowed to use the specific base
station is registered;

[0039] a judging unit, with respect to a handover
request whose handover destination is a cell of the
specific base station, judging whether a terminal
issued the handover request is the terminal allowed
to use the specific base station by referring to the
registration table; and

[0040] a control unit, if the terminal issued the han-
dover request is the terminal allowed to use the
specific base station, performing processing relating
to the handover, and if not, rejecting the handover.

[0041] According to the present invention, it is possible to
realize a handover control apparatus including: a judging
unit, in response to a handover request from a terminal,
judging whether a base station in a handover destination cell
specified by the request is a base station whose use is
allowed only to a specific terminal; and a handover control
unit, if the base station at the handover destination corre-
sponds to the base station whose use is allowed only to the
specific terminal, rejecting the handover request, and if not,
approving the handover request.

[0042] According to the present invention, it is possible to
realize a handover control apparatus including: a judging
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unit, in response to a handover request from a terminal,
judging whether a base station in a handover destination cell
specified by the request is a base station whose use is
allowed only to a specific terminal; a second judging unit
judging, if the base station at the handover destination
corresponds to the base station whose use is allowed only to
the specific terminal, whether the terminal issued the han-
dover request is a terminal that is allowed to use the base
station; and a handover control unit, if the base station at the
handover destination corresponds to the base station, whose
use is allowed only to the specific terminal, and the terminal
issued the handover request corresponds to the terminal that
is allowed to use the base station, approving the handover
request, and if not, rejecting the handover request. Further,
the present invention can include methods realized by the
terminal state control system or terminal

[0043] According to the present invention, as to a specific
base station whose use is possible only by a terminal
registered and allowed to use the specific base station, it
becomes possible to allow only the registered terminal to use
the specific base station and to prohibit the use of the specific
base station by other terminals.

[0044] Also, according to the present invention, it
becomes possible for a user to know whether his/her termi-
nal allowed to use a specific base station exists in a cell of
the specific base station. Further, according to the present
invention, it becomes possible to provide a technique with
which a terminal can perform as much communication as
possible using a specific base station at which the terminal
is registered.

[0045] Also, according to the present invention, as to a
certain terminal, it becomes possible to distinguish with ease
between communication using a specific base station at
which the terminal is registered, and communication using
another base station.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046]

[0047] FIG. 2 shows system information (broadcast infor-
mation) periodically broadcasted by the network in the
whole network and a terminal that receives the information;

[0048] FIG. 3 shows an example of a structure of each
table (management table) provided on a memory of each
HLR/VLR that manages the current locations of terminals;

[0049] FIG. 4 shows an example of updating registration
contents of the tables in the HLR/VLR based on movements
of the terminals;

[0050] FIG. 5 is a sequence diagram showing a procedure
in which the registration contents of the HLR/VLR are
changed when the terminal moves;

[0051] FIG. 6 is another sequence diagram showing a
procedure in which the registration contents of the HLR/
VLR are changed when the terminal moved;

FIG. 1 shows a mobile telephone network model;

[0052] FIG. 7 is also the sequence diagram showing the
procedure in which the registration contents of the HLR/
VLR are changed when the terminal moved;

[0053] FIG. 8 is a sequence diagram in the case where
location updating of a terminal is rejected;
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[0054]

[0055] FIG. 10 is an explanatory diagram of problems that
will arise when a service needs to be provided in units of
cells in order to achieve a service using a personal-use base
station system;

[0056] FIGS. 11A and 11B are conceptual diagrams of the
layering of LAIs;

[0057] FIG. 12 is an explanatory diagram of an LAI
allocation method,

[0058] FIGS. 13A and 13B are each an explanatory
diagram of the existing place of a registration table and a
method for acquiring key information necessary when refer-
ring to the registration table;

[0059] FIGS. 14A and 14B show an example of a network
structure in Embodiment 1 of the first embodiment mode of
the present invention (case where the registration table is
provided in a VLR);

[0060] FIGS. 15A and 15B are each an explanatory
diagram of the registration contents of each table possessed
by the HLR and each VLR shown in FIG. 14, and the
registration contents of the registration table provided in the
VLR;

[0061] FIGS. 16A and 16B are each another explanatory
diagram of the registration contents of each table possessed
by the HLR and each VLR shown in FIG. 14, and the
registration contents of the registration table provided in the
VLR;

[0062] FIG. 17 is a sequence diagram showing a first
operation example of the first embodiment mode (operation
at the time of entrance from an outside cell (general cell) to
an allowed cell);

[0063] FIG. 18 is also the sequence diagram showing the
first operation example of the first embodiment mode
(operation at the time of the entrance from the outside cell
to the allowed cell);

[0064] FIG. 19 is a sequence diagram showing a second
operation example of the first embodiment mode (operation
at the time of entrance from an allowed cell to a prohibited
cell);

[0065] FIG. 20 is a sequence diagram showing a third
operation example of the first embodiment mode (operation
at the time of exit from an allowed cell to an outside cell);

[0066] FIG. 21 is also the sequence diagram showing the
third operation example of the first embodiment mode
(operation at the time of the exit from the allowed cell to the
outside cell);

FIG. 9 is a terminal state transition diagram;

[0067] FIG. 22 is a sequence diagram showing a fourth
operation example of the first embodiment mode (operation
at the time of entrance from an outside cell to a prohibited
cell);

[0068] FIG. 23 is also the sequence diagram showing the
fourth operation example of the first embodiment mode
(operation at the time of the entrance from the outside cell
to the prohibited cell);

[0069] FIGS. 24A and 24B are sequence diagrams show-
ing a fifth operation example of the first embodiment mode
(operation at the time of entrance from a prohibited cell to
an allowed cell);
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[0070] FIG. 25 is a sequence diagram showing a sixth
operation example of the first embodiment mode (operation
at the time of entrance from a prohibited cell to an outside
cell);

[0071] FIG. 26 is also the sequence diagram showing the
sixth operation example of the first embodiment mode
(operation at the time of the entrance from the prohibited cell
to the outside cell);

[0072] FIGS. 27A and 27B show an example of a network
structure in Embodiment 2 of the first embodiment mode
(case where the registration table is provided in an NRNC);

[0073] FIGS. 28A and 28B are each an explanatory
diagram of the registration contents of each VLR and the
HLR and the registration contents of the registration table in
the NRNC in Embodiment 2 of the first embodiment mode;

[0074] FIGS. 29A and 29B are each another explanatory
diagram of the registration contents of each VLR and the
HLR and the registration contents of the registration table in
the NRNC in Embodiment 2 of the first embodiment mode;

[0075] FIG. 30 is a sequence diagram showing a seventh
operation example of the first embodiment mode (operation
at the time of entrance from an outside cell to an allowed
cell);

[0076] FIG. 31 is also the sequence diagram showing the
seventh operation example of the first embodiment mode
(operation at the time of the entrance from the outside cell
to the allowed cell);

[0077] FIG. 32 is a sequence diagram showing an eighth
operation example of the first embodiment mode (operation
at the time of entrance from an allowed cell to a prohibited
cell);

[0078] FIG. 33 is a sequence diagram showing a ninth
operation example of the first embodiment mode (operation
at the time of exit from an allowed cell to an outside cell);

[0079] FIG. 34 is also the sequence diagram showing the
ninth operation example of the first embodiment mode
(operation at the time of the exit from the allowed cell to the
outside cell);

[0080] FIG. 35 is a sequence diagram showing a tenth
operation example of the first embodiment mode (operation
at the time of entrance from an outside cell to a prohibited
cell);

[0081] FIGS. 36A and 36B are sequence diagrams show-
ing an eleventh operation example of the first embodiment
mode (operation at the time of entrance from a prohibited
cell to an allowed cell);

[0082] FIG. 37 is also the sequence diagram showing the
eleventh operation example of the first embodiment mode
(operation at the time of the entrance from the prohibited cell
to the allowed cell);

[0083] FIG. 38 is a sequence diagram showing a twelfth
operation example of the first embodiment mode (operation
at the time of exit from a prohibited cell to an outside cell);

[0084] FIG. 39 is an explanatory diagram of a call termi-
nation operation (PAGING operation serving as a trigger)
under the current situations;

Ex.1008 / Page 84 of 115

APPLE INC.



US 2005/0070283 Al

[0085] FIG. 40 is an explanatory diagram of a second
embodiment mode of the present invention (PAGING opera-
tion in the case where the registration table is provided in the
VLR);

[0086] FIG. 41 is another explanatory diagram of the
second embodiment mode of the present invention (PAG-
ING operation in the case where the registration table is
provided in the VLR);

[0087] FIG. 42 is still another explanatory diagram of the
second embodiment mode of the present invention (PAG-
ING operation in the case where the registration table is
provided in the NRNC);

[0088] FIGS. 43A and 43B are each an explanatory
diagram of a concrete example of the PAGING operation in
the second embodiment mode (transfer of a call termination
request after a terminal moves from an outside cell to an
allowed cell);

[0089] FIGS. 44A and 44B are each an explanatory
diagram of another concrete example of the PAGING opera-
tion in the second embodiment mode (transfer of a call
termination request after a terminal enters from an allowed
cell into a prohibited cell);

[0090] FIGS. 45A and 45B are each an explanatory
diagram of still another concrete example of the PAGING
operation in the second embodiment mode (transfer of a call
termination request after a terminal enters from an outside
cell into a prohibited cell);

[0091] FIGS. 46A and 46B are each an explanatory
diagram of another concrete example of the PAGING opera-
tion in the second embodiment mode (transfer of a call
termination request after a terminal enters from a prohibited
cell into an allowed cell);

[0092] FIGS. 47A and 47B are each an explanatory
diagram of another concrete example of the PAGING opera-
tion in the second embodiment mode (transfer of a call
termination request after a terminal enters from an outside
cell into an allowed cell)

[0093] FIGS. 48A and 48B are each an explanatory
diagram of another concrete example of the PAGING opera-
tion in the second embodiment mode (transfer of a call
termination request after a terminal enters from an allowed
cell into a prohibited cell);

[0094] FIGS. 49A and 49B are each an explanatory
diagram of another concrete example of the PAGING opera-
tion in the second embodiment mode (transfer of a call
termination request after a terminal enters from an outside
cell into a prohibited cell);

[0095] FIGS. 50A and 50B are each an explanatory
diagram of another concrete example of the PAGING opera-
tion in the second embodiment mode (transfer of a call
termination request after a terminal enters from a prohibited
cell into an allowed cell);

[0096] FIG. 51 is an explanatory diagram of reception
powers from base stations and their cell ranges (cell selec-
tion processing);

[0097] FIG. 52 shows an example of cell selection pro-
cessing where consideration is given to hysteresis;
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[0098]
dover;

[0099] FIG. 54 is an explanatory diagram of a personal-
use base station cell selection method used by a terminal;

[0100] FIG. 55A is a sequence diagram showing a pro-
cedure of an ordinary handover and FIG. 55B is a sequence
diagram showing a procedure for uniformly prohibiting
handovers to the cell of the personal-use base station;

[0101] FIGS. 56A, 56B and 56C are sequence diagrams
showing a procedure for allowing only a terminal allowed to
use the personal-use base station to perform a handover to
the cell of the personal-use base station;

FIG. 53 is an explanatory diagram of a soft han-

[0102] FIG. 57 is an explanatory diagram of definitions of
inter-cell movements of a terminal in a third embodiment
mode;

[0103] FIG. 58 illustrates operation timings in the case
where a terminal in communication moves from a general
cell to an allowed cell ((1) in FIG. 57);

[0104] FIG. 59 is a sequence diagram showing an opera-
tion in the case where the terminal in communication moves
from the general cell to the allowed cell ((1) in FIG. 57);

[0105] FIG. 60 illustrates operation timings in the case
where a terminal in communication moves from an allowed
cell to a general cell ((2) in FIG. 57);

[0106] FIG. 61 is a sequence diagram showing an opera-
tion in the case where the terminal in communication moves
from the allowed cell to the general cell ((2) in FIG. 57);

[0107] FIG. 62 illustrates operation timings in the case
where a terminal in communication moves from an allowed
cell to a prohibited cell ((3) in FIG. 57),

[0108] FIG. 63 is a sequence diagram showing an opera-
tion in the case where the terminal in communication moves
from the allowed cell to the prohibited cell ((3) in FIG. 57);

[0109] FIG. 64 illustrates operation timings in the case
where a terminal in communication moves from a general
cell to a prohibited cell ((4) in FIG. 57);

[0110] FIG. 65 is a sequence diagram showing an opera-
tion in the case where the terminal in communication moves
from the general cell to the prohibited cell ((4) in FIG. 57);

[0111] FIG. 66 illustrates operation timings in the case
where a terminal in communication moves from a general
cell to an allowed cell ((7) in FIG. 57);

[0112] FIG. 67 is a sequence diagram showing an opera-
tion in the case where the terminal in communication moves
from the general cell to the allowed cell ((7) in FIG. 57);

[0113] FIG. 68 illustrates operation timings in the case
where, under a state where handover judgment processing is
executed, a terminal in communication moves from an
allowed cell to a general cell ((8) in FIG. 57);

[0114] FIG. 69 is a sequence diagram showing an opera-
tion in the case where, under the state where the handover
judgment processing is executed, the terminal in communi-
cation moves from the allowed cell to the general cell ((8)
in FIG. 57);

[0115] FIG. 70 illustrates operation timings in the case
where, under a state where handover judgment processing is
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executed, a terminal in communication moves from an
allowed cell to a prohibited cell ((9) in FIG. 57);

[0116] FIG. 71 is a sequence diagram showing an opera-
tion in the case where, under the state where the handover
judgment processing is executed, the terminal in communi-
cation moves from the allowed cell to the prohibited cell ((9)
in FIG. 57);

[0117] FIG. 72 illustrates operation timings in the case
where, under a state where handover judgment processing is
executed, a terminal in communication moves from a gen-
eral cell to a prohibited cell ((10) in FIG. 57);

[0118] FIG. 73 is a sequence diagram showing an opera-
tion in the case where, under the state where the handover
judgment processing is executed, the terminal in communi-
cation moves from the general cell to the prohibited cell
((10) in FIG. 57),

[0119] FIG. 74 is a block diagram showing an example of
a construction of a terminal device applicable to the third
embodiment mode of the present invention;

[0120] FIG. 75 is a flowchart showing cell selection
processing performed by a conventional terminal device;

[0121] FIG. 76 is a flowchart showing selection process-
ing executed by the terminal device in the third embodiment
mode and illustrates a changed portion of the flowchart in
FIG. 75; and

[0122] FIG. 77 is a system structure diagram showing a
fourth embodiment mode of the present invention.

DESCTIPTION OF THE PREFERRED
EMBODIMENTS

[0123] The best mode for carrying out the present inven-
tion will now be described with reference to the accompa-
nying drawings. The constructions of embodiment modes
are merely examples and there is no intention to limit the
present invention to the constructions of the embodiment
modes.

[0124] [Mobile Telephone Network System]

[0125] 1t is possible to attain the present invention by
making modifications to an already-existing mobile tele-
phone network system. In order to explain the points of the
modifications, the outline of a current mobile telephone
network system will be described.

[0126] FIG. 1 shows an example of a structure of a mobile
telephone network called “third generation (3G)” (FOMA
(registered trademark) service provided in Japan by NTT
DoCoMo, Inc., for instance). As shown in FIG. 1, the
mobile telephone network is broadly divided into a core
network (CN) that performs switching processing and a
subscriber access network called “UMTS (Universal) ter-
restrial radio area network (UTRAN)” containing a wireless
portion.

[0127] The CN includes a switching apparatus for line
calls ([Gateway] Mobile Switching Center (MSC/GMSC))
that performs line switching processing, and a switching
apparatus for packet calls (serving/gateway GPRS support
node (SGSN/GGSN) where GPRS is an abbreviation for
“general packet radio service”) that performs packet switch-
ing processing.
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[0128] Also, in the CN, there is prepared only one location
registration (location management) register called “home
location register (HLR)” that performs location management
of each terminal (mobile terminal (mobile station) such as a
mobile telephone). In addition, in the CN, for each location
area (LA) indicating a unit area of location registration of the
terminal by the CN, there is provided a location management
apparatus called “visitor location register (VLR)” that is a
visitor location registration (location management) register,
which performs location management of the terminal in the
LA. The VLR alleviates the concentration of access to the
HLR. One VLR is prepared for each LLA and each group of
LAs that should belong to the same predetermined manage-
ment range.

[0129] On the other hand, it is possible to divide the
UTRAN into units of LAs. In each LA, one or more wireless
base station apparatuses called “base transmission stations
(BTSS)” (hereinafter simply referred to as the “base sta-
tions™) that each performs wireless communication with
terminals, and one or more RAN (Radio Access Network)
control apparatuses (base station control apparatuses) called
“radio network controllers (RNCs)” that can accommodate
one or more BTSs and manage and control the accommo-
dated BTSs, are prepared. Each RNC is accommodated in its
corresponding MSC/GMSC in the CN. Also, each range in
an LA, in which each BTS is capable of communicating with
terminals (region in which a wireless radio wave reaches
favorably), is called a “cell”.

[0130] With the construction described above, the termi-
nal moves between cells in a service area in order to receive
a service provided from a network side. As to such a
movement of the terminal, there are a case where the
terminal moves between cells in the same LA, and a case
where the terminal moves between cells that respectively
belong to different LAs (moves across LAs).

[0131] The CN is constructed so as to recognize the
movement of the location of the terminal only when an LA
in which the terminal is located is changed. On the other
hand, when the terminal moves between cells in the same
LA, this movement of the terminal is recognized and man-
aged in the UTRAN. Note that such recognition and man-
agement in the UTRAN is performed only when the terminal
performs communication. A status of the terminal at this
time is called “connected mode” and a status thereof at the
time when the terminal does not perform communication is
called “idle mode”. When the terminal is in the idle mode,
only the location management in the LA by the CN is
performed for the terminal.

[0132] Next, a procedure of terminal location registration/
user authentication will be described. When a terminal is
powered on, the terminal checks whether a communicable
cell (BTS) exists through received radio wave analysis. Each
BTS constantly transmits a synchronization timing and
scramble code information used in CDMA (code division
multiplex access) over a synchronization signal channel.

[0133] The terminal establishes wireless synchronization
by receiving the synchronization timing and the scramble
code information, and creates a status where the terminal is
capable of receiving data from the BTS. Next, the terminal
participates in a network by transmitting a synchronization
signal and sending a message to the BTS. Such participation
of the terminal in the network is called “camping on a cell”.
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[0134] In usual cases, cells in a wireless network are
provided so that a part of a cell overlaps its adjacent cell in
order to cover the whole region. Therefore, in each over-
lapping area, the terminal is capable of receiving synchro-
nization signals from multiple cells. Consequently, in the
overlapping area, the terminal is capable of camping on
multiple cells. In usual cases, however, the terminal is
constructed so as to select one of the multiple cells in
accordance with a certain logic (prescribed with consider-
ation given to conditions such that it is possible to maximize
a reception radio wave power or to minimize a transmission
power on a terminal side, for instance).

[0135] Also, in order to inform the terminal of various
parameters (such as the identification information (ID) of a
cell called “Cell-ID”, the ID of an LA called “location area
identifier (LAI)”, and various timer values) that are to be
used by the terminal to perform communication using the
network, the network (base station) periodically transmits
system information called “broadcast information” over a
channel called “BCCH” over which the terminal is capable
of receiving the information even in the idle mode.

[0136] The terminal is capable of receiving the broadcast
information in both of the idle mode and the connected
mode. By receiving the system information in the broadcast
information, the terminal knows that it has moved across
LAs.

[0137] For instance, as shown in FIG. 2, when the termi-
nal moves between an LA having an LAl=1 and an LA
having an LAI=2 (between a cell of a BTS 21 and a cell of
a BTS 31), the terminal shifts to a status where it receives
the broadcast information from the BTS 31 instead of the
BTS 21.

[0138] Here, the BTS 21 periodically transmits broadcast
information containing the identification number of the LA
to which it belongs, that is, the LAI=1. On the other hand,
the BTS 31 periodically transmits broadcast information
containing the identification number of the LA to which it
belongs, that is, the LAI=2. Consequently, an LAl that the
terminal is capable of obtaining from the broadcast infor-
mation changes from the LAI=1 to the LAI=2. In this
manner, the terminal recognizes that it has moved across
LAs.

[0139] After being powered on, the terminal completes
camping on a cell, and then requests the network side to
perform location registration. The location registration is a
procedure for allowing the terminal to participate in the
network and to perform communication. In more detail, the
terminal transmits a location registration request message
containing a unique ID called “identity mobile station iden-
tifier (IMSI)” allocated to the terminal and requests the
network side to register the IMSI.

[0140] On the network side, the IMSI contained in the
location registration request transmitted from the terminal is
registered in the HLR. In the HLR, there is registered
information for identifying subscribers that are allowed to
participate in the network (that is, subscribers who have
signed up with the mobile telephone company running the
network). When it is requested to register the location of the
terminal in the HLR, the IMSI of the terminal is checked and
it is confirmed whether the terminal is the subscriber’s
terminal and should be given permission for communica-
tion.
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[0141] At this time, if the IMSI from the terminal matches
none of the IMSIs of the subscribers’ terminals, the location
registration of the terminal is not performed and the terminal
does not shift to a communicable status. Consequently, it is
a necessary condition that location registration in the net-
work is performed in order for the terminal to receive
provision of a service using the network.

[0142] If the IMSI is used each time location registration
or an actual call origination/termination procedure is per-
formed, there is a possibility that a problem concerning
security may occur. Therefore, the network is constructed
such that instead of the IMSI, a temporary ID called “tem-
porary mobile station identifier (TMSI)” is allocated to the
terminal, and after the TMSI is allocated to the terminal, the
TMSI is used in almost all procedures between the terminal
and the network.

[0143] When the terminal is powered on and participates
in the network for the first time, the network informs the
terminal of the TMSI, which is then stored in an SIM
(Subscriber Identity Module) card of the terminal. After that,
the terminal performs communication with the network side
using the TMSI.

[0144] The TMSI is uniquely allocated to each IMSI in
units of LAs. Accordingly, when a TMSI is allocated to the
IMSI of the terminal, the terminal performs communication
with the network side afterward by the LAI of an LA in
which the terminal exists, in addition to the TMSI.

[0145] That is, the network side identifies respective ter-
minals using pairs of LAls and TMSIs. This means that
when the terminal moves across LAs, it is required to
perform a procedure for re-allocating a TMSI to the IMSI of
the terminal.

[0146] Here, the IMSI of the terminal does not change
even if it moves across LAs, but it is unlikely that the same
TMIS is allocated to the terminal each time the TMSI
allocation is performed. Therefore, it is impossible to uni-
versally specify the terminal (IMSI) using one TMSI. Then,
there is no guarantee that, in each of LLAs, the same TMSI
is allocated to a terminal having an IMSI between LAs,
every time. Accordingly, even if tapping or tampering is
performed by aiming at only communication having a
specific TMSI, it is impossible to identify the terminal,
which ensures security for the terminal.

[0147] On the other hand, the location information regis-
tered in the HLR is stored so as to be distributed across
VLRs existing for respective MSCs. With a construction
where access to the HLR is performed each time there
occurs a situation where it is required to confirm the location
of a terminal for a communication procedure, a load placed
on the HLR is increased. In view of this problem, the VLLRs
are provided in units of MSCs (in units of LAs) and, when
it is possible to execute a necessary procedure only by
accessing a VLR (access to the HLR is not required), the
procedure is processed only by performing the access to the
VLR.

[0148] In more detail, once location registration of a
terminal in a VLR is performed, the terminal becomes
capable of performing communication procedures only with
information registered in the VLR so long as the terminal is
located in an LA in the management range of the VLR. In
contrast to this, when the terminal moves to an LA managed
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by a different VLR, the TMSI of the terminal is not regis-
tered in the VLR of the different LA, so that access to the
HLR. (location registration updating) is performed and new
location information (containing a TMSI) of the terminal is
registered in the VLR corresponding to the different LA.

[0149] FIG. 3 shows a part of information stored in the
HLR and each VLR. FIG. 4 shows the contents of process-
ing for rewriting the HLR and the VLR due to movements
of terminals. Further, FIGS. § to 7 are each a sequence
diagram showing the rewriting processing procedure shown
in FIG. 4.

[0150] The HLR stores a table having entries containing
IMSIs and the identification numbers of VLRs in which the
IMSIs are registered. On the other hand, each VLR stores a
table having entries containing the IMSIs, LAls of LAs in
which the terminals having the IMSIs exist, and TMSIs
allocated to the IMSIs. The tables are respectively created on
memories possessed by the HLR and the VLRs.

[0151] In FIG. 3, there are illustrated a VLR 1 corre-
sponding to an LA (LA 101) having an LAI=101 and a VLR
2 corresponding to each of LAs (LA 102 and LA 103)
respectively having an LAI=102 and an LAI=103. A termi-
nal A (IMSI=5100) and a terminal B (IMSI=6010) are
located in the LA 101, a terminal C (IMSI=3100) and a
terminal D (IMSI=1300) are located in the LA 102, and a
terminal E (IMSI=3200) is located in the LA 103. In this
case, the registration contents of respective tables T1, T2,
and T3 possessed by the HLR, the VLR 1, and the VLR 2
become as shown in FIG. 3.

[0152] As shown in FIG. 4, a movement of the terminal D
from the LA 102 to the LA 103 is a movement of the
terminal D in the management range of the same VLR (VLR
2). Therefore, in the table T3 of the VLR 2, the LAI in an
entry corresponding to the terminal D is rewritten from 102
to 103. Then, after terminal authentication processing is
performed, re-allocation of a TMSI to the terminal D is
performed. The terminal D is informed of the new informa-
tion (LAI+TMSI) concerning the terminal D and conformity
is established between the terminal D and the VLR 2
(network).

[0153] In more detail, as shown in FIG. 5, the terminal D
transmits a location updating request message (LOCATION
UPDATING REQUEST) to the VLR 2 (SO01). This message
contains the LAI=102 and a TMSI=0001, which are terminal
identification information used in the LA before the move-
ment, and information “From LLAI=103" showing that the
message has been transmitted from the LA 103.

[0154] The VLR 2 judges that the LAI=102 in the message
specifies an LA under management by the VLR 2 itself
(S02). Then, the VLR 2 refers to the table T3 using the
LAI=102 and the TMSI=0001 in the message as a key and
finds an entry position (update memory position) corre-
sponding to the key (S03). After that, the VLR 2 rewrites the
LAI in the found entry from 102 to 103 (S04).

[0155] Subsequently, after an authentication procedure
(Authentication) between the terminal D and the VLR 2 is
performed in S05, the VLR 2 transmits, to the terminal D, a
message (TMSI ALLOCATION) for allocating a TMSI=
0002 that should be used in the LA 103 (S06).

[0156] On receiving the message, the terminal D rewrites
information (terminal SIM inner information, that is, the
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LAI and the TMSI) in an SIM card mounted in the terminal
to the LAI=103 and the TMSI=0002 (S07). After that, the
terminal D transmits a confirmation message (TMSI ALLO-
CATION ACK) corresponding to the allocation message to
the VLR 2 (S08).

[0157] On receiving the confirmation message, the VLR 2
rewrites the TMSI in the corresponding entry from 0001 to
0002 re-allocated (S09). After that, the VLR 2 transmits, to
the terminal D, a response message (LOCATION UPDAT-
ING REQUEST COMPLETE) indicating that the location
registration processing has been completed in success (S10).

[0158] In contrast to this, at the time of a terminal move-
ment across two VLRs (between LAs belonging to different
management ranges) such as the movement of the terminal
B from the LA 101 to the LA 102 shown in FIG. 4, it also
becomes necessary to change the registration contents of the
HLR. That is, the VLR number in an entry corresponding to
the terminal B in the table T1 of the HLR is changed to a
VLR number after the movement.

[0159] At this time, the VLR 2 inquires of the VLR 1
about the IMSI of the terminal B because it does not know
the IMSI. Then, the VLR 2 adds to the table T3 an entry
containing the IMSI of the terminal B returned from the
VLR 1, the LAI of the LA after the movement, and a TMSI
allocated to the terminal B.

[0160] In more detail, as shown in FIGS. 6 and 7, when
the terminal B moves to the LA 102, the terminal B
transmits, to the VLR 2, a location updating request message
that contains a pair of an LAI and a TMSI (LAI=101 and
TMSI=0002) used in the LA 101 and “From LAI=102"
indicating that the message has been transmitted from the
LA 102 (S11).

[0161] The VLR 2 judges that the LA is not under man-
agement by the VLR 2 itself with reference to LAI=101 in
the message (S12). Then, the VLR 2 specifies a VLR (VLR
1) that is an inquiry destination using the LAI in the
message, and transmits, to the VLR 1, a message (SEND
IMSI) for inquiring about the IMSI corresponding to the
LAI and the TMSI (S13).

[0162] On receiving the inquiry message, the VLR 1
searches the table T2 using the LAl and the TMSI in the
message, and finds a corresponding IMSI=6010 (S14).
Then, the VLR 1 transmits a confirmation message (SEND
IMSI ACK) containing the IMIS=6010 to the VLR 2 (S15).

[0163] Subsequently, an authentication procedure is per-
formed between the terminal B and the VLR 2 (S16). After
that, the VLR 2 transmits, to the HLR, a location updating
request message that contains the VLR=2 and the IMSI=
6010 (S17).

[0164] On receiving the message, the HLR searches the
table T1 for an entry having an IMSI that is the same as the
IMSI in the message, and rewrites the VLR number in the
entry from 1 to 2 (S18) (also see FIG. 4). Then, the HLR
transmits a message (CANCELL LOCATION) for request-
ing deletion of the IMSI=6010 to the VLR 1 (S19).

[0165] On receiving the message, the VLR 1 deletes a data
entry having the IMSI=6010 from the table T2 (S20) and
returns a confirmation message (CANCELL LOCATION
ACK) to the HLR (S21).
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[0166] Then, the HLR transmits, to the VLR 2, a message
(SUBSCRIBER INSERT) for requesting addition of sub-
scriber information (S22). The VLR 2 adds another piece of
subscriber information in a newly added IMSI column
(entry) (S23), and then returns a confirmation message
(SUBSCRIBER INSERT ACK) to the HLR (S24). Then, the
HLR returns a response message corresponding to the
location updating request to the VLR 2 (S25).

[0167] Then, the VLR 2 adds the L.AI=102 in an entry
corresponding to the IMSI=6010 (S26) (also see FIG. 4).
After that, the VLR 2 transmits, to the terminal B, a message
(TMSI ALLOCATION) for allocating a TMSI=0003 that
should be used in the LA 102 (S27).

[0168] On receiving the message, the terminal B rewrites
the terminal SIM inner information (LAI and TMSI) to the
LAI=102 and the TMSI=0003 (S28). After that, the terminal
D transmits a confirmation message (TMSI ALLOCATION
ACK) corresponding to the allocation message to the VLR
2 (S29).

[0169] On receiving the confirmation message, the VLR 2
rewrites the TMSI in the corresponding entry from 0002 to
0003 re-allocated (S30). After that, the VLR 2 transmits, to
the terminal B, a message (LOCATION UPDATING
REQUEST COMPLETE) indicating that the location updat-
ing processing has been completed (S31).

[0170] In the manner described above, if an LA in which
a terminal is located is changed, location information of the
terminal in the VLR, or in the HLR as well as the VLR, is
updated and registered in accordance with the management
circumstances of the LAs. If such location registration has
ended in failure, it becomes impossible to specify the
location of the terminal on the network side, and it becomes
impossible for the network to provide the terminal with a
service. This is because the location of the terminal is
unknown, so that it becomes impossible to forward an
incoming call to the terminal. Also, the position of the IMSI
cannot be found by referring to an LAI and a TMSI from the
terminal, so that call origination also becomes impossible.

[0171] The location registration request (location updating
request) is performed under the following conditions: (A)
When an LA, in which a terminal currently exists, is
changed (when the terminal detects that its camping-on cell
is changed and an LAI in received broadcast information is
changed); (B) When a terminal is powered on and partici-
pates in a network; (C) When a periodic timer has timed out
(only in the idle mode).

[0172] Based on the condition (C), the terminal issues an
updating request (location updating request) when a fixed
time (timer value informed using system broadcast infor-
mation) has elapsed from previous location updating pro-
cessing. Note that the timer is started only when a proper
response is returned in response to the previous location
updating request or when location updating is rejected due
to a specific reason.

[0173] FIG. 8 shows an example of a sequence of location
updating rejection and FIG. 9 is a state transition diagram of
a terminal. In FIG. 8, there is shown processing in which,
when the terminal B has moved to the LA 102 and transmits
a location updating request to the VLR 2, the HLR judges
that it is impossible to provide the terminal B with a service
after the operations in S11 to S17 shown in FIG. 6 (S32). In
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this case, a message (LOCATION UPDATING REQUEST
REJECT: Illegal MS (illegal terminal)) indicating that the
location updating request from the VLR 2 is rejected is
returned from the HLR to the VLR 2 (S33), and then a
message indicating the location updating rejection is trans-
mitted from the VLR 2 to the terminal (S34).

[0174] As shown in FIG. 9, after being powered on, the
terminal becomes a location updating request status (LOCA-
TION UPDATE) and issues a request for location updating
(LOCATION UPDATING REQUEST). Then, the terminal
shifts to a response waiting status (LOCATION UPDATE
RESPONSE WAIT).

[0175] After that, if receiving a proper response (LOCA-
TION UPDATING REQUEST COMPLETE), the terminal
is placed under an updated status (UPDATED). This status
is a status where the location updating has been completed
in success and the latest location of the terminal is grasped
on the network side. Under the updated status, the terminal
is capable of performing communication.

[0176] A trigger used by the terminal under the updated
status to further transmit a location updating request (to shift
to the “LOCATION UPDATE” status) is only changing of
an LA, in which the terminal exists, due to its movement or
the like (it is possible for the terminal to know the changing
of the LA through reception of broadcast information) or
timeout of a timer that the terminal receives through the
broadcast information.

[0177] The reasons why the location updating request
from the terminal is rejected are broadly classified into two
reasons. Depending on the rejection reasons, the terminal
shifts to different statuses (an example of rejection of the
location updating request is shown in FIG. 8).

[0178] One of the reasons for rejection is ascribable to the
terminal side and is, for instance, the impossibility of the
terminal to receive a service (prohibition of roaming) or the
illegality of the terminal itself (such as the suspension of a
service due to the nonpayment of a fee). Such a cause of
rejection ascribable to the terminal side is expressed using a
CAUSE number that is smaller than 16, and a location
updating rejection message (LOCATION UPDATING
REQUEST REJECT) containing such a CAUSE number is
returned to the terminal.

[0179] When receiving such a rejection message, the ter-
minal shifts to a not-allowed status (NOT ALLOWED). In
order to get the terminal out of this status, there is no other
way but to perform LA changing by moving the terminal or
to perform location registration again by powering the
terminal off and then on (timer is stopped and is not started
as an updating cause).

[0180] The other reason for rejection is ascribable to the
network side and is, for instance, congestion or a failure of
the network. Such a rejection cause is expressed using a
CAUSE number that is 16 or greater and a message (LOCA-
TION UPDATING REQUEST REJECT) containing such a
CAUSE number is returned to the terminal as a response
message corresponding to the location registration request.

[0181] Onreceiving such a rejection message, the terminal
shifts to an updating rejected status (NOT UPDATED).
Under this status, location updating is requested by a request
for an actual conversation (Call request) and a terminal
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inter-cell movement (Cell Change) (it is possible for the
terminal to recognize its movement between cells by refer-
ring to system broadcast information) as well as LA updat-
ing (LA Change) due to a movement of the terminal and
timeout of a timer (Timer Timeout).

[0182] <<First Embodiment Mode>>

[0183] Inorder to achieve the present invention by making
modifications to the mobile telephone service system
described above, problems described below needs to be
solved.

[0184] [First Problem]

[0185] A private-houschold-use (personal-use or home-
use) base station system according to the present invention
needs to make a judgment as to whether the provision of a
service should be allowed (OK or NG) for each terminal in
units of cells (in units of base stations). In order to make
such a judgment, a registration list (registration table), in
which identifiers for distinguishing among base stations
(base station IDs such as Cell-IDs or BTS numbers) and the
identification information (IDs) of terminals that are allowed
to use the base stations are registered, needs to be provided
somewhere in the base station system. Also, it is required to
solve the following problems concerning the registration
table:

[0186] How to prescribe the existing place of the
registration table on the network side and processing
based on the registration contents of the registration
table (what modifications should be made to the
processing in the current system?);

[0187] How to register information that should be
registered on the registration list;

[0188] How to solve problems that are expected to
occur when the registration table and a structure
relating to processing based on registration contents
of the registration table are added to the current
system.

[0189] As the existing place of the registration table, it is
possible to propose the following two places. The two places
are (A) the VLR and (B) the RNC. However, regardless of
which one of the VLR and the RNC is adopted as the
existing place of the registration table, problems described
below will occur.

[0190] FIG. 10 shows an operation in the case where each
of terminals A and B moves from an outside general area
into the area of a private-household-use base station system.
In FIG. 10, an NRNC is a new base station control apparatus
that manages/controls each private-household-use base sta-
tion NBTS x (x=1, 2,3, ...).

[0191] Also, it is assumed that the terminal A is registered
on the network side as a terminal that is capable of using
only NBTS 1 among the multiple NBTSs (incapable of
using other NBTSs) and that the terminal B is registered on
the network side as a terminal that is capable of using only
NBTS 2 among the multiple NBTSs.

[0192] Assuming that each of the terminals A and B moves
from the left to the right on the paper plane of FIG. 10, each
time the terminal moves between cells, a judgment about
allowance/prohibition (OK/NG) of the use of a service in
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that area (that is, the use of the base station of the cell) needs
to be made on the network side.

[0193] Here, when the terminal A enters the area (cell) of
the NBTS 1 from the area (cell) of the BTS 21 (point “J” in
the drawing), an LA change occurs (from LAI=1 to LAI=2).
Accordingly, the terminal A issues a location updating
request. If the terminal A receives a proper response (use is
allowed) with respect to the location updating request, it
becomes capable of receiving a communication service
using the NBTS 1 (namely, terminal A is registered at the
NBTS 1). At this time, the terminal A shifts to an
“UPDATED” status.

[0194] However, when the terminal A moves to the next
area of the NBTS 2 (point “K” in the drawing), no LAI
change is made, so that the terminal A does not issue a
location updating request. Accordingly, the terminal A
remains in the “UPDATED” status and maintains a com-
municable status. In other words, it is impossible to set the
provision of a service as NG in order to allow only the
terminal B to use the NBTS 2.

[0195] Such a problem also occurs to the terminal B. That
is, when the terminal B moves from the area of the BTS 21
to the area of the NBTS 1, the terminal B issues allocation
updating request with an LA change as a trigger. At this time,
if the network side returns a rejection message
(CAUSE>#16) to the terminal B with respect to the location
updating request, location registration of the terminal B in
this area becomes NG and therefore it becomes possible to
prevent the use of the NBTS 1 by the terminal B. As a result,
the status of the terminal B becomes “NOT UPDATED”.

[0196] After that, when the terminal B moves to the next
cell of the NBTS 2, the terminal B recognizes a cell change
and issues a location updating request. If a proper response
to this request is returned to the terminal B, the status of the
terminal B changes to “UPDATED” and the terminal B
becomes capable of performing communication using the
NBTS 2 (namely, the terminal B is registered at the NBTS
2).

[0197] However, when the terminal B moves to the next
area of the NBTS 3, only a cell change is made, so that no
location updating request is issued. Accordingly, it is impos-
sible to set the provision of a service to the terminal B (use
of the NBTS 3 by the terminal B) as NG. Also, cell
information required to make an OK/NG judgment about the
provision of a service in units of cells is not contained in the
location updating request. Accordingly, means for solving
these problems is required.

[0198] Also, as shown in FIG. 9, when a timer has timed
out, a terminal shifts from “UPDATED” to “LOCATION
UPDATE” and issues a location updating request. Accord-
ingly, if the terminal moves to another cell and does not go
out of the cell for a while, the timer will time out in due time
and a location updating request is issued. Consequently, it is
possible to return NG (updating request rejection).

[0199] However, the time counted by the timer is set
somewhat long in order to save battery power consumed by
the terminal, and it is impossible to respond to a cell change
immediately. Also, if a terminal starts communication imme-
diately after it moves to a cell in which the provision of a
service is set NG, the timer is stopped due to this condition
and the terminal is placed under a communication status.

Ex.1008 / Page 90 of 115

APPLE INC.



US 2005/0070283 Al

Consequently, an NG judgment cannot be made. As a result,
it becomes impossible to prevent a situation where an
unregistered terminal uses a base station.

[0200] Such a problem occurs because the location regis-
tration is performed in units of L.As, though it is required to
make judgments in units of cells in order to realize the
present invention. Therefore, means for causing the location
registration to be performed in units of cells, that is, allo-
cating an LAI to each cell is conceivable. Currently, how-
ever, the LAI is composed of 16 bits and the maximum
number of LAIs available is around 65,000. Therefore, it is
practically impossible to allocate an LAI to each private
house.

[0201] [Second Problem]

[0202] Another problem arises because there are two kinds
of IDs, the IMSIs and the TMSIs, as a candidate of terminal
IDs that should be registered on the registration list. In usual
cases, when creating a message containing a terminal ID, if
both of an LAI and a TMSI are usable, a terminal uses the
TMSI with a higher priority. On the other hand, when neither
of the LAI and the TMSI are usable or when the TMSI is not
possessed, the terminal uses the IMSI.

[0203] The LAI and TMSI allocated to the terminal are
changed in accordance with its movement. Therefore, it is
required to use the IMSI, with which it is possible to
universally and clearly identify the terminal, as the terminal
ID that should be registered on the registration list.

[0204] On the other hand, as described above, if it is
possible to use the TMSI, the terminal transmits only a
message in which the LAI and the TMSI are set. Conse-
quently, it is impossible to obtain the IMSI from the message
from the terminal at all times.

[0205] Therefore, it is impossible to always judge whether
a terminal issued a location updating request has an IMSI
registered in the registration table of an NBTS x. Accord-
ingly, it is required to provide means for finding the IMSI
using a TMSI in the message from the terminal.

[0206] [Solution to First Problem]

[0207] In order to solve the first problem, in embodiment
modes of the present invention, LAls are layered so as to
have a hierarchical structure. FIGS. 11A and 11B are
explanatory diagrams of solution means based on the lay-
ering of the LAISs.

[0208] In FIG. 11A, ecach of NBTSs (New BTS) is a
private-household-use (private-use or home-use) base sta-
tion, and an NRNC (New RNC) is a base station control
apparatus that manages and controls the NBTSs. Each
terminal is constructed so as to refer to an LAI in broadcast
information periodically transmitted from the network and,
when the terminal moves between cells, it recognizes the
movement between LAs by referring to the LAI.

[0209] Accordingly, if different LAIs are used in respec-
tive cells, the terminal transmits a location updating request
each time it moves between cells. As a result, it becomes
possible to return a response suited to each cell (base station)
from the network side to the terminal.

[0210] Otherwise, instead of this structure, if at least an
LAI allocated (transmitted) to the cell of an NBTS is
different from LAIs allocated (transmitted) to cells adjacent
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to this cell, when a terminal enters or exits the cell of the
NBTS, it detects an LAI change and transmits a location
updating request.

[0211] The NRNC is constructed so as to receive a system
broadcast information issuance request and a part of infor-
mation that should be contained in the broadcast information
from the CN. On receiving the system broadcast information
issuance request from the CN, the NRNC creates a system
broadcast information message that contains the part of
information received from the CN and predetermined infor-
mation managed by the NRNC itself, and gives the message
to the NBTSs (NBTSs 1 to 3, in FIG. 11) under its control.
Then, each NBTS x broadcasts the system broadcast infor-
mation in its cell.

[0212] The NRNC is provided with a conversion table
between upper LAIs and lower LAls shown in FIG. 11B.
This conversion table is created on a memory possessed by
the NRNC. The upper LAls correspond to the LAls in the
current system and are the target of management in the CN.
The lower LAls are prepared for respective NBTSs under
control by the NRNC and are (closed) LAIs that are effective
only in the management ranges (cells) of the NBTSs. The
conversion table stores the upper LAIs and the lower LAls
respectively allocated to the NBTSs under control by the
NRNC.

[0213] In the example shown in FIG. 11B, lower LAls
“bx”, “by”, and “bz” respectively allocated to the NBTSs 1
to 3 under control by the NRNC belonging to the LA having
a LAI=bb are registered in the conversion table of the
NRNC.

[0214] When transmitting the system broadcast informa-
tion to the NBTSs, the NRNC converts the upper LAI into
the lower LAls. As a result, it becomes possible to broadcast,
in the cell of each NBTS x, system broadcast information
having an LAI that is different from those of its adjacent
cells. Accordingly, a terminal entering the cell of an NBTS
x is surely given an LAI that is different from the LAI before
the entering, and the terminal surely transmits a location
updating request. Also, even when the terminal goes out of
the cell of the NTBS x, the terminal receives a different LAI
from its destination cell and issues a location updating
request.

[0215] In the location registration request transmitted
from the cell of the NBTS x to the NRNC via the NBTS x,
a lower LAl is set as its LAI. The CN does not manage the
lower LAI, so that it is impossible to transmit the location
updating request to the CN as it is. Therefore, the NRNC
converts the lower LAI back into the upper LAI by referring
to the conversion table and transmits it to the CN. Accord-
ingly, it becomes possible to send, to the CN, a location
updating request that is the same as conventional ones.

[0216] As a result, the terminal A in FIG. 11A transmits a
location updating request when it enters the cell of the NBTS
1 and also when it goes out of the cell. Consequently, when
the terminal A enters the cell of the NBTS 1 from another
cell, it receives a proper response with respect to a location
updating request and shifts to a status where it is capable of
performing communication using the NBTS 1.

[0217] In contrast to this, when the terminal A moved from
the cell of the NBTS 1 to the cell of another NBTS x
(unregistered cell), it receives an updating rejection response
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with respect to a location updating request. Consequently,
the terminal Abecomes incapable of using the NBTS x in the
cell and is placed under an incommunicable status. In
contrast to this, when the terminal moves from the cell of the
NBTS 1 to the cell of a conventional BTS, it receives a
proper response with respect to a location updating request
and is placed under a status where it is capable of performing
communication using the BTS. In FIG. 11A, the terminal A,
when entered in the right side LA, is registered at the NBTS
1, and the terminal B, when entered in the right side LA, is
registered at the NBTS 2.

[0218] <LAI Allocation Method>

[0219] The layered LAls are allocated while considering
the following points. FIG. 12 is an explanatory diagram of
an LAI allocation method.

[0220] First, a group of lower LAls to be allocated to the
cells of private-house-use base stations (NBTSs) under
control by one NRNC (maximum number of NBTSs that can
be managed by the NRNC) is set as one group. The number
of lower LAls constituting one group may be arbitrarily set,
though it is preferable that one group contains 1000 lower
LAIs (such as LAIs from 1000 to 1999) , for instance. At
least four such groups are prepared (respectively containing
LAIs on the order of 1000, LAIs on the order of 2000, LAIs
on the order of 3000, and LAIs on the order of 4000, for
instance).

[0221] Such multiple groups of lower LAls are respec-
tively allocated to NRNCs existing in the area of an LA
identified by an upper LAI. At this time, groups of lower
LAIs on the different orders are allocated to mutually
adjacent NRNCs, thereby preventing a situation where
groups of lower LAls on the same order are allocated
adjacent to each other. It is possible to realize such an
allocation method by preparing four or more groups of lower
LAIs and solving a mathematic four-color question (sug-
akuteki 4 syoku mondai). At this time, each NBTS under
control by each NRNC is uniquely allocated one of the lower
LAIs in a group allocated to the NRNC.

[0222] Then, the original LA (LA identified by the upper
LAI) that unifies multiple NRNCs is constructed by unifying
the multiple NRNCs so as not to contain NRNCs allocated
the same grouped numbers (that is, the NRNCs under
control include only NRNCs having mutually different
grouped numbers).

[0223] In the example shown in FIG. 12, there are pre-
pared seven lower LAIs groups that are respectively com-
posed of LAIs on the order of 1000, LAls on the order of
2000, LAIs on the order of 3000, LAls on the order of 4000,
LAIs on the order of 5000, LAIs on the order of 6000, and
LAIs on the order of 7000 (collection of four or more such
groups will be hereinafter referred to as the “upper group”).
Then, these groups are respectively allocated to the multiple
NRNC:s so that groups of lower LAls on the same order are
not allocated adjacent to each other.

[0224] Then, original LAs (upper LAs) are each pre-
scribed so as not to contain NRNCs allocated the same
group, and these LLAs are each allocated an upper LAL In
FIG. 12, there are prescribed three upper LLAs that respec-
tively have an LAI=100, an LAI=200, and an LLAI=300 and
each controls a group of seven NRNCs respectively allo-
cated the lower LAI groups whose large group is formed by
the upper LA.
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[0225] With this allocation method, in the case shown in
FIG. 12, groups of lower LAIs on the same order (LAIs on
the order of 5000) are respectively allocated to the NRNC 15
and the NRNC 35, though the NRNC 15 and the NRNC 35
are not adjacent to each other and upper LAIs allocated to
these NRNCs are different from each other.

[0226] Therefore, even if messages transmitted from ter-
minals contain the same LAI and TMSI, the LAI is con-
verted into different LAIs (LAI=100 and LAI=300) at the
NRNC 15 and the NRNC 35.

[0227] Accordingly, it is possible to distinguish between
these messages using the upper LAIs. Also, groups of lower
LAIs on the same order are not allocated adjacent to each
other, so that there will never occur a situation where when
a terminal moves between NRNCs, the same LAI and TMSI
are used before and after the movement. Accordingly, the
terminal will never issue a location updating request con-
taining the same LAI and TMSI as a result of such a
movement.

[0228] Here, there may occur a case where a terminal
performing communication using an LAI=5001 under con-
trol by the NRNC 15 is powered off and then is powered on
in a cell having the same LAI=5001 under control by the
NRNC 35. In this case, however, no problem arises because
the terminal uses its IMSI when issuing a location registra-
tion updating request for the first time.

[0229] Also, there may be a case where when a radio wave
from a terminal is blocked without powering off the terminal
and then the blocking is released at a different place under
control using the same LAI, a TMSI allocated in its previous
place is used as it is at the time of location registration
updating at the new place, and therefore a duplicate alloca-
tion state occurs in which another terminal in the same cell
also use, the same TMSI. In this case, however, an authen-
tication procedure executed at the time of the location
updating results in NG, and therefore communication
becomes impossible in the end. As a result, no problem
arises.

[0230] [Solution to Second Problem]

[0231] Next, a solution to the second problem (existing
place of the registration list (registration table) and a struc-
ture relating to this) will be described. FIG. 13A shows
processing in the case where the registration table is pro-
vided in a VLR. FIG. 13B shows processing in the case
where the registration table is provided in an NRNC.

[0232] <Case Where Registration Table is Arranged in
VLR>

[0233] First, by referring to FIG. 13A, a case where the
registration table is placed in a VLR will be described. The
registration table contains a correspondence (correspon-
dence table) between the identification information (base
station number or cell ID) of a private-house-use base
station (NBTS x) (cell ID is used in this example), and an
IMSI that is the identification information of at least one
terminal that is allowed to use the base station. In the
registration table, such a correspondence table is (statically)
registered in advance, for instance.

[0234] As described above, when a TMSI is allocated to
the IMSI, its correspondence (correspondence table) is reg-
istered in the VLR along with the IMSI (see FIGS. 4 and 5).
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Therefore, in the VLR, with respect to a TMSI contained in
a message from a terminal, it is possible to find an IMSI
(IMSI of the terminal that has issued the message) corre-
sponding to the TMSI by referring to the correspondence
table.

[0235] On the other hand, in the current system, the VLR
does not have a mechanism for receiving information (cell
ID) for identifying a base station (cell) from which the
message issued by the terminal was sent. Therefore, the
VLR is incapable of making a check using the registration
table. In view of this problem, the NRNC is constructed so
as to manage a base station (cell) from which a location
updating request was transmitted (manages its cell ID).

[0236] Therefore, the NRNC adds the cell ID to the
location registration request message that should be trans-
mitted to the CN (VLR) and transmits it. The CN is
constructed so as to transmit the TMSI and the cell ID to the
VLR on the upper level of the NRNC via a MSC/SGSN.

[0237] With this structure, the VLR finds an IMSI using
the TMSI and judges (checks) whether a pair of the IMSI
and the cell ID is registered in the registration table. Then,
if the pair is registered, the VLR returns a proper response
message with respect to the location registration request and,
if not, returns update rejection for setting the status of the
terminal as “NOT UPDATED”.

[0238] <Case Where Registration Table is Arranged in
NRNC>

[0239] Next, by referring to FIG. 13B, a case where the
registration table is arranged in the NRNC will be described.
As the registration table, the same registration table as in the
case of the arrangement in the VLR is arranged in the
NRNC. As described above, the NRNC is capable of iden-
tifying a cell from which a message (location updating
request, for instance) from a terminal was transmitted using
a cell ID contained in the message (capable of obtaining the
cell ID).

[0240] In the current system, when a terminal ID in a
message is a TMSI, an RNC has no structure for finding an
IMSI corresponding to the TMSI. Therefore, the NRNC is
additionally provided with a structure for inquiring of the
sender of a location updating request about its IMSI and
acquiring the IMSI from a response message issued in
response to the inquiry.

[0241] With this structure, the NRNC finds an IMSI using
a TMSI and judges (checks) whether a pair of the IMSI and
a cell ID is registered in the registration table. Then, if the
pair is registered, the NRNC returns a proper response
message with respect to the location registration request and,
if not, returns updating rejection for setting the status of the
terminal as “NOT UPDATED”.

[0242] With such a structure, the terminal inquiry process-
ing becomes necessary. However, unlike in the case where
the registration table is placed in the VLR, it is not required
to add the identification information of a base station (base
station number or cell ID) to a message. Also, it becomes
possible to construct a system without making any changes
to apparatuses on the CN side. As the terminal inquiry
processing, it is possible to apply already-existing inquiry
processing (exchange of “IDENTITY REQUEST” and
“IDENTITY RESPONSE” messages).
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[0243] [Embodiment 1]

[0244] Next, as Embodiment 1 of the first embodiment
mode of the present invention, processing (location regis-
tration) in the case where the registration table is arranged in
a VLR will be described. FIGS. 14A and 14B show the
layered LAIs in the first example, FIGS. 15A, 15B, 16A,
and 16B each concretely show VLR/HLR registration con-
tents in the first example, and FIGS. 17 to 26 are each a
sequence diagram showing processing executed when a
terminal A or B shown in FIG. 14 moves to any one of
points <1> to <6> in FIG. 14 (corresponding to the points
“J” to “N” in FIG. 10).

[0245] 1In FIG. 14A, as the first example, there is shown
an access network (UTRAN) containing an LA allocated an
LAI=10 and having a conventional system structure, and an
LA allocated an LAI=20 and having a structure according to
the present invention.

[0246] The LA having the LAI=20 contains a new RNC
(NRNC) 1 serving as a base station control apparatus
according to the present invention, and NBTSs 1 to 3 serving
as new private-house-use base stations (NBTSs) accommo-
dated in the NRNC (under control by the NRNC). The
NRNC 1 corresponds to the “base station control apparatus
that manages and controls a specific base station” according
to the present invention, and each of the NBTSs 1 to 3
corresponds to the “specific base station” according to the
present invention.

[0247] The cell of each of the NBTSs 1 to 3 is allocated
one of cell IDs=1001, 1002, and 1003 and each cell (NBTS)
is allocated one of lower LAIs “21”, “22”, and “23” each
corresponding to the LAI=20.

[0248] The NRNC 1 is provided with a conversion table 2
between the upper LAI and the respective lower LAls, and
performs conversion processing between the upper LAI and
the lower LAIs in messages as necessary. The NRNC may
be constructed such that the conversion processing is real-
ized through execution of a conversion processing program
by a processor mounted in the NRNC, or may be constructed
such that the conversion processing is realized by hardware
(circuit chip) mounted in the NRNC. Alternatively, it is also
possible to realize the conversion processing through com-
bination of software and hardware. As described above, the
NRNC 1 functions as an apparatus having the conversion
unit and the conversion table according to the present
invention.

[0249] Also, in FIG. 14, an HLR, a VLR 1 managing the
LAI=10, and a VLR 2 managing the LAI=20 are contained
in the CN. The VLR2 is provided with a registration table
(registration list) 3 shown in FIG. 15B according to the
present invention.

[0250] In the registration table 3, as a terminal that is
allowed to use the NBTS 1, the IMSI of the terminal A
(identification information unique to the terminal) is regis-
tered so as to be associated with the cell ID of the NBTS 1
(base station identification information), and as a terminal
that is allowed to use the NBTS 2, the IMSI of the terminal
B is registered so as to be associated with the cell ID of the
NBTS 2. It is possible to register, in the registration table 3,
the IMTSs of multiple terminals for one NBTS. As a result,
it becomes possible to register respective terminals pos-
sessed by an individual and people related to him/her (for
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instance, members of his/her family like spouse, children,
relatives living together) for one NBTS.

[0251] Also, on receiving a location updating request from
a terminal that has entered the cell of an NBTS, the VLR 2
judges whether the IMSI of the terminal is registered for the
NBTS using the registration table 3 (makes an OK/NG
check). The VLR may be constructed such that such judg-
ment processing is realized through execution of a program
by a processor possessed by the VLR, or may be constructed
such that the judgment processing is realized by hardware
(circuit chip) mounted in the VLR. Alternatively, it is also
possible to achieve the judgment processing through com-
bination of software and hardware. The VLR 2 corresponds
to the “location management apparatus” according to the
present invention, and functions as an apparatus having the
registration table, the judging unit, and the control unit.

[0252] 1t should be noted here that it is sufficient that the
registration table is provided only for the VLR that controls
the NRN. The HLR is not required to have the registration
table. However, it is required to secure a registration route
through which it is possible to register the correspondence
between an NBTS and an IMSI in the registration table of
the VLR in response to a request from a subscriber.

[0253] Now, operation examples in the case where the
terminal A or B shown in FIG. 14A moves to the points <1>
to <6> will be described. Note that each block surrounded by
a rectangular box with a double line in each sequence
diagram to be explained in the first example represents novel
processing according to the present invention.

[0254] <First Operation Example>

[0255] When the terminal A shown in FIG. 14A moves
from the cell of the BTS 21 to the cell of the NBTS 1 (when
the terminal A enters from an outside BTS into an NBTS that
provides a service only for registered terminals and the
terminal A is registered for the NBTS 1: <1> in FIG. 14A),
the sequences shown in FIGS. 17 and 18 are executed and
a change of HLR/VLR location registration contents shown
in FIG. 15A occurs.

[0256] In more detail, as shown in FIG. 17, the NBTSs 1
to 3 under control by the NRNC 1 each periodically trans-
mits system broadcast information where the upper LAI has
been rewritten into the lower LAIs at the NRNC 1 (S101,
$102, and S103 in FIG. 17, for instance).

[0257] Accordingly, when the terminal A moves from the
cell of the BTS 21 to the cell of the NBTS 1 and detects an
LA change, it transmits a location updating request (LOCA-
TION UPDATING REQUEST) to the network side by
following the state transition shown in FIG. 9 (S104).

[0258] On receiving the location updating request via the
NBTS 1, the NRNC 1 converts the lower LAI contained in
the message into the upper LAI (=20), and adds the cell ID
(=1001) of the NBTS 1 to the message (S105). After that, the
NRNC 1 transmits the location updating request having been
subjected to the LAI conversion and the cell ID addition to
the CN (5106).

[0259] On receiving the location updating request, the
VLR 2 judges that an inquiry of the VLR 1 about an IMSI
is necessary (S107) and transmits an IMSI inquiry message
(SEND IMSI) (S108).
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[0260] The VLR 1 searches a table T21 (FIG. 15A) and
finds an IMSI=1100 using the LAI (=10) and the TMSI
(=0001) contained in the inquiry (S§109). Then, the VLR 1
returns the found IMSI=1100 to the VLR 2 (S110).

[0261] The VLR 2 checks whether the IMSI=1100 is
registered in the registration table 3 so as to be associated
with the cell ID=1001 contained in the location updating
request (Sill). In this example, a pair of the cell ID and the
IMSI is registered in the registration table 3, so that the VLR
2 starts an authentication procedure for the terminal A.

[0262] After that, operations (steps) in S113 to S131
shown in FIGS. 17 and 18 are executed. Note that in S113
to S131, the same location updating procedure as conven-
tional ones is executed except that LAl conversion process-
ing based on the conversion table 2 is executed in S124 and
S130. Therefore, the detailed description of the operations in
S113 to S131 will be omitted.

[0263] As a result of the execution of the procedure shown
in FIGS. 17 and 18, the location registration contents of the
HLR, the VLR 1, and the VLR 2 concerning the terminals
A and B are changed from contents of tables T11, T21, and
T31 to tables T12, T22, and T32 (FIG. 15A).

[0264] According to the first operation example, when a
terminal enters the cell of an NBTS at which it is registered,
the terminal is placed under a status where it is capable of
performing communication using the NBTS (capable of
using a service (call termination and call origination)).

[0265] <Second Operation Example>

[0266] Next, as a second operation example, an operation
in the case where the terminal A moves from a cell for which
it is registered to a cell for which it is not registered (for
instance, in the case where the terminal A moves from the
cell of the NBTS 1 to the cell of the NBTS 2 in FIG. 14A:
<2> in FIG. 14A) will be described. FIG. 19 is a sequence
diagram showing the second operation example.

[0267] As shown in FIG. 19, the terminal A receives
system broadcast information transmitted from the VLR 2
and containing the lower LAI=22 converted at the NRNC 1
via the NBTS 2 (S141, S142, and S143). As a result, at this
time, the terminal A recognizes an LAI change and generates
a location updating request message and transmits it to the
network side (S144).

[0268] As a result of the same processing as in the first
operation example, an LAl in the location updating request
is converted at the NRNC 1, and a cell ID=1002 of the cell
of the NBTS 2 is added to the location updating request
(S145). After that, the location updating request is transmit-
ted to the CN (S146).

[0269] In response to the location updating request, the
CN side (VLR 2) judges that location updating is unneces-
sary because no LAI change has been made (S147). How-
ever, the cell ID in the location updating request has been
changed (from 1001 to 1002).

[0270] Therefore, the VLR 2 acquires an IMSI=1100
corresponding to the LAI=20 and a TMSI=0001 from the
table T32 (FIG. 15A) and checks whether a pair of the
IMSI=1100 and the cell ID=1002 is registered in the regis-
tration table 3 (FIG. 15B) (S148).
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[0271] In this case, such a pair is not registered, that is, a
check result becomes NG, so that the VLR 2 judges that the
terminal is incapable of using a service (S149), and returns
a “REJECT” response (updating rejection) as an NG
response using “CAUSE>#16" with respect to the “LOCA-
TION UPDATING REQUEST” (S150).

[0272] As a result, the terminal A is placed under a “NOT
UPDATED” status (FIG. 9) and the use of a service is
stopped (S151). That is, the terminal A is placed under a
status where it is incapable of using a service using the
NBTS 2. Note that when the terminal shifts to the “NOT
UPDATED?” status, it deletes the LAl and the TMSI in its
SIM as unusable (or gives a deletion mark) and uses its IMSI
in the next location updating request.

[0273] As to the confirmation of the registration state of
the cell ID and the IMSI in the registration table in S148
during the processing described above, the cell ID may be
stored in the VLR as location information and, when a
received cell ID differs from the stored cell ID, the regis-
tration check may be performed. Alternatively, a structure
where the cell ID is not specifically stored in the VLR is also
possible. In this case, each time a location updating request
is received, the registration check is performed.

[0274] 1t should be noted here that in some cases, the
registration contents of the HLR and the VLRs are not
changed by the execution of the sequence shown in FIG. 19,
and the storage contents of the tables T12, T22, and T32 are
maintained (FIG. 15A).

[0275] According to the second operation example, when
a terminal moves from a cell in which it is registered to a cell
in which only other terminals are registered, the terminal is
placed under a status where it is incapable of using a service
in the cell. This means that a terminal not registered in the
cell is excluded from the use of the service (base station) in
the cell.

[0276] <Third Operation Example>

[0277] Next, as a third operation example, an operation in
the case where the terminal A moves from a cell for which
it is registered to a cell for which it is not registered (a cell
based on the conventional system structure: for instance, in
the case where the terminal A moves from the cell of the
NBTS 1 to the cell of the BTS 21 in FIG. 14A: <3> in FIG.
14A) will be described.

[0278] As shown in FIGS. 20 and 21, when the terminal
A moves to the cell of the BTS 21, it receives system
broadcast information transmitted from the VLR 1 via the
RNC 2 and the BTS 21. Then, the terminal A recognizes an
LAI change and transmits a location updating request. In this
case, the system broadcast information and the location
updating request do not go through the NRNC in the access
network, so that no LAI conversion is performed.

[0279] The VLR 1 does not know the LAI=21 in the
location updating request, so that it judges that it needs to
inquire of the VLR 2 about the IMSI of the terminal A and
sends an inquiry message (SEND IMSI). However, the
LAI=21 contained in the location updating request is not
registered in the VLR 2 (VLR 2 does not know the LAI,
either). Therefore, an inquiry NG message (SEND IMSI
NG) is returned from the VLR 2 to the VLR 1.
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[0280] In this case, the VLR 1 transmits a message (IDEN-
TITY REQUEST) to the terminal A in order to directly
inquire about the IMSI. In response to this message, the
terminal A returns a response message (IDENTITY
RESPONSE) containing the IMSI to the VLR 1.

[0281] The VLR 1 acquires an appropriate IMSI in this
manner, so that it becomes possible to proceed to the
following steps. After that, the same operations as conven-
tional ones shown in FIG. 7 are executed. Note that as a
result of execution of the procedure shown in FIGS. 20 and
21, the registration contents of the HLR and the VLRs are
updated from the tables T12, T22, and T32 to the tables T11,
T21, and T31 (FIG. 15A).

[0282] As described above, according to the third opera-
tion example, when a terminal moves from a cell in which
it is registered to a cell based on a conventional system
structure, the terminal is capable of shifting to a status in
which communication is possible using the base station of
the cell.

[0283] <Fourth Operation Example>

[0284] Next, as a fourth operation example, an operation
in the case where the terminal B moves from a cell based on
a conventional system structure to a cell in which only other
terminals are registered (for instance, in the case where the
terminal B moves from the cell of the BTS 21 to the cell of
the NBTS 1 in FIG. 14A: <4> in FIG. 14A) will be
described. FIGS. 22 and 23 are each a sequence diagram
showing the fourth operation example.

[0285] As shown in FIGS. 22 and 23, when the terminal
Benters the cell (cell ID=1001) of the NBTS 1, the same
operations as in S101 to S106 in the first operation example
are executed (S161 to S166) and a location updating request
is transmitted to the VLR 2.

[0286] The LAI=20 is not registered in a table T31. (FIG.
16A) of the VLR 2, so that the VLR 2 judges that an IMSI
inquiry needs to be made (S167). After that, the same
operations and processing as in S108 to S111 in the first
operation example are executed (S168 to S171).

[0287] Here, in S171, the IMSI=2100 of the terminal B is
not registered so as to be associated with the cell ID=1001
in the registration table 3. Consequently, a check result
becomes NG and the VLR 2 does not start an authentication
procedure for the terminal B (S172).

[0288] However, the LAin which the terminal B exists has
been changed, so that the operations and processing in S173
to S181 are executed in order to update location registration
of the terminal B on the CN side. These operations are the
same as the operations and processing in S114 to S122 in the
first operation example.

[0289] As a result of S173 to S181, the registration con-
tents of the HLR and the VLRs are changed from contents
of tables T11, T21, and T31 to tables T13, T23, and T33 in
FIG. 16A (though no TMSI is registered in the table T33).

[0290] 1In S182, the VLR 2 rewrites a message in accor-
dance with the NG check result concerning the registration
table 3, and transmits “LOCATION UPDATING REQUEST
REJECT” to the terminal B (S183). It is possible to execute
this processing by rewriting a proper response (LOCATION
UPDATING REQUEST COMPLETE) that should be origi-
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nally transmitted to an updating request rejection (LOCA-
TION UPDATING REQUEST REJECT).

[0291] As a result, the status of the terminal B shifts to
“NOT UPDATED” (S184) and the terminal B is placed
under a status where it is incapable of using a service. Note
that the LAI and the TMSI in the SIM of the terminal B are
deleted as unusable (S185).

[0292] According to the fourth operation example, when a
terminal moves from a conventional cell to a cell in which
only other terminals are registered, the use of a service
(NBTS) by the terminal is excluded as a result of a check of
the registration table. However, when the inter-cell move-
ment accompanies a movement between LAs, location reg-
istration of the terminal is updated on the CN side like in the
conventional case.

[0293] <Fifth Operation Example>

[0294] Next, as a fifth operation example, an operation in
the case where the terminal B moves from a cell for which
only other terminals are registered to a cell for which the
terminal B is registered (for instance, in the case where the
terminal B moves from the cell of the NBTS 1 to the cell of
the NBTS 2 in FIG. 14A: <5> in FIG. 14A) will be
described. FIG. 24 is a sequence diagram showing the fifth
operation example.

[0295] As shown in FIG. 24, when the terminal B enters
the cell (cell ID=1002) of the NBTS 2, it recognizes an LAI
change with reference to system broadcast information
(LAI=22) reaching itself through operations in S191 t0S193,
and transmits a location updating request (S194).

[0296] At this time, there is obtained a state where as a
result of the operation in S185, no LAI and TMIS are stored
in the SIM of the terminal B, so that the terminal B generates
a location updating request containing an IMSI (=2100)
stored in the SIM and transmits it. After being subjected to
LAI conversion and cell ID addition at the NRNC 1, this
location updating request is transmitted to the CN (VLR 2)
(S195 and S196).

[0297] The VLR 2 refers to the table T33 using the IMSI
contained in the location updating request and confirms that
the IMSI=2100 is registered. The VLR 2 also judges that
location updating in the CN is unnecessary because the
LAI=20 is not changed (S197).

[0298] On the other hand, the cell ID contained in the
location updating request has been changed, so that the VLR
2 refers to the registration table 3 using the IMSI=2100 and
the cell ID=1002 as a key, and checks whether a correspond-
ing correspondence table is registered (S198).

[0299] In this case, the IMSI and the cell ID are registered
in the registration table 3, so that the VLR 2 judges that the
terminal B is capable of using a service (NBTS 2) (S199)
and executes an authentication procedure (S200).

[0300] When the authentication procedure is completed,
the VLR 2 transmits a TMSI allocation message (TMSI
ALLOCATION) to the terminal B (S201). After being
subjected to LAI conversion (from 20 to 22) at the NRNC
(S202), this message is received by the terminal B (S203).

[0301] Inresponse to the received message, the terminal B
additionally registers the LAI and the TMSI contained in the
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allocation message in the SIM (S204) and then returns a
proper allocation response message (TMSI ALLOCATION
ACK) to the VLR 2 (S205).

[0302] On receiving the allocation response message, the
VLR 2 additionally registers the TMSI=0001 allocated to
the IMSI=2100 in the table T33 (S206). After that, a proper
response message (LOCATION UPDATING COMPLETE)
is transmitted to the terminal B with respect to the location
updating request (S207, S208, and S209), and the terminal
B shifts to an “UPDATED” status. As a result, the terminal
B returns to a service (NBTS 2) usable status.

[0303] According to the fifth operation example, even if a
terminal is placed under a service unusable status in a cell
that can be used only by other terminals, the terminal is
capable of returning to a status in which communication is
possible in a cell in which it is registered, with its movement
to the cell as a trigger.

[0304] <Sixth Operation Example>

[0305] Next, as a sixth operation example, an operation in
the case where the terminal B moves from a cell for which
only other terminals are registered to a cell based on a
conventional system structure (for instance, in the case
where the terminal B moves from the cell of the NBTS 1 to
the cell of the BTS 21 in FIG. 14A: <6> in FIG. 14A) will
be described.

[0306] As shown in FIGS. 25 and 26, when the terminal
B moves to the cell of the BTS 21, it receives system
broadcast information from the VLR 1. The terminal B
recognizes an LA change, generates a location updating
request, and transmits it. At this time, location updating at
the NBTS 1 has been rejected, so that no LAI and TMSI are
stored in the SIM of the terminal B. Consequently, the
terminal B transmits a location updating request in which its
IMSI=2100 is set.

[0307] This location updating request is received by the
VLR 1. In response to the received request, the VLR 1 refers
to the table T23 (FIG. 16A) and judges that location
updating in the CN is necessary because the IMSI=2100 is
not registered. Then, the VLR 1 executes an authentication
procedure with the terminal B and, when this authentication
procedure is completed, transmits a location updating
request to the HLR.

[0308] In response to the location updating request, the
HLR updates its table. That is, the HLR updates the table
T13 to the table T11. After that, the HLR transmits a request
to delete the IMSI=2100 to the VLR 2. The VLR 2 deletes
an entry corresponding to the IMSI=2100 from the table T33
(FIG. 16A) and returns a confirmation message to the HLR.

[0309] On receiving the confirmation message, the HLR
transmits a subscriber information addition request (SUB-
SCRIBER INSERT) to the VLR 1. On receiving this addi-
tion request, the VLR 1 additionally registers the IMSI=
2100 in the table T23 and then transmits a confirmation
message (SUBSCRIBER INSERT ACK) to the HLR with
respect to the addition request.

[0310] In response to the confirmation message, the HLR
transmits a confirmation message to the VLR 1 with respect
to the location updating request. On receiving the confir-
mation message, the VLR 1 stores the LAI=10 in the table
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T23 so as to be associated with the IMSI=2100. After that,
the VLR 1 transmits, to the terminal B, a request to register
an allocated TMSI=0002.

[0311] On receiving this request, the terminal B writes the
LAI=10 and the TMSI=0002 into the SIM and returns a
confirmation message. In response to the confirmation mes-
sage, the VLR 1 adds the TMIS=0002 in the table T23 so as
to be associated with the IMSI=2100. As a result, the table
T23 is changed into the table T21 in FIG. 16A.

[0312] Then, the VLR 1 transmits a proper response
message to the terminal B with respect to the location
updating request. As a result, the terminal B shifts to an
“UPDATED” status and is placed under a status where the
use of a communication service using the BTS 21 is pos-
sible.

[0313] According to the sixth operation example, when a
terminal moves from a cell whose use is allowed only to
registered terminals to a cell in which such limitation is not
imposed, the terminal is capable of returning to a status
where the use of a communication service using the cell is
possible.

[0314] As described above, according to the first example,
it is possible to solve the first and second problems by
adding a function (of performing LAI conversion between
an upper LAI and a lower LAI and adding a cell ID to a
location updating request) to the NRNC, and by adding a
function (of providing the registration table in the VLR,
checking against the registration table at the time of recep-
tion of a location updating request, and returning a response
in which a check result is reflected) to the CN (VLR).

[0315] [Embodiment 2]

[0316] Next, as Embodiment 2 in the first embodiment
mode of the present invention, processing (location regis-
tration) in the case where the registration table is arranged in
the NRNC will be described. FIGS. 27A and 27B show a
network structure in Embodiment 2, FIGS. 28A, 28B, 29A,
and 29B each concretely show the VLR/HLR registration
contents in Embodiment 2 and the registration table pro-
vided for the NRNC, and FIGS. 30 to 38 are each a sequence
diagram showing processing executed in the case where the
terminal A or B shown in FIG. 27A exists at each one of
points <1> to <6> shown in FIG. 27A (corresponding to the
points “J” to “N” in FIG. 10).

[0317] The network of Embodiment 2 shown in FIG. 27A
has the same structure as the network of Embodiment 1
shown in FIG. 14A. In Embodiment 2, however, the net-
work structure is changed so that an NRNC 4 is provided
with a conversion table 5 and has a registration table 6
(FIGS. 14B, 28B and 29B) in place of the VLR 2. Accord-
ingly, the construction of the VLR 2, that is, the network
structure of the CN is the same as the conventional structure
shown in FIG. 10. The allocation state of BTS numbers,
LAlIs, cell IDs, and terminal IMSIs is the same as that in
Embodiment 1.

[0318] The NRNC 4 has a function of, when a terminal
enters the cell of an NBTS x, receiving a location updating
request from the terminal and making a judgment as to
whether the IMSI of the terminal is registered for the NBTS
using the registration table 6 (OK/NG check). Therefore, the
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NRNC 4 has a function of inquiring of the terminal about an
IMSI corresponding to a TMSI contained in the request.

[0319] 1t is possible to realize these functions through
execution of a program by a processor possessed by the
NRNC 4. Alternatively, it is possible to realize the judgment
processing with hardware (circuit chip) mounted in the
NRNC 4. Still alternatively, it is possible to achieve it
through combination of software and hardware.

[0320] Now, operation examples in the case where the
terminal A or B shown in FIG. 27A moved to the points <1>
to <6> in FIG. 27A will be separately described as seventh
to twelfth operation examples. Note that in sequence dia-
grams illustrating the seventh to twelfth operation examples,
each block surrounded by a rectangular box with a double
line represents the novel processing according to the present
invention.

[0321] <Seventh Operation Example>

[0322] FIGS. 30 and 31 are each a sequence diagram
illustrating the seventh operation example and shows a
procedure and processing in the case where a terminal enters
from a cell based on a conventional system structure (cell
whose use is not limited) into a cell whose use is allowed
only to registered terminals (for instance, in the case where
the terminal A shown in FIG. 27A enters from the cell of the
BTS 21 into the cell of the NBTS 1), and the terminal A is
registered for the NBTS 1. The seventh operation example
corresponds to the first operation example.

[0323] The NBTSs 1 to 3 under control by the NRNC 4
transmit system broadcast information in which their LAls
have been rewritten into lower LAls at the NRNC 4. Each
piece of system broadcast information is broadcasted in its
corresponding cell.

[0324] Accordingly, when entering the cell of the NBTS 1,
the terminal A detects an LA change and transmits a location
updating request (LOCATION UPDATING REQUEST) to
the network side in accordance with the state transition in
FIG. 9. These operations are the same as those in the first
operation example of Embodiment 1.

[0325] On receiving the location updating request from the
terminal A, the NRNC 4 performs the following processing
instead of immediate transmission of the message to the CN
side. That is, the NRNC 4 recognizes that the location
updating request from the terminal A was forwarded by the
NBTS 1 and obtains the cell ID (identification information)
of the NBTS 1 using a physical interface.

[0326] On the other hand, theNRNC4 identifies the termi-
nal with reference to a pair of an LAI and a TMSI in the
location registration request and transmits an IMSI inquiry
message (IDENTITY REQUEST) to the terminal A in order
to acquire the IMSI from the terminal A.

[0327] In response to the IMSI inquiry message, the
terminal A reads the IMSI from its SIM, generates a
response message (IDENTITY RESPONSE) containing the
IMSI, and returns the message to the NRNC 4. The NRNC
4 acquires the IMSI of the terminal A in this manner. Then,
the NRNC 4 refers to the registration table 6 using the IMSI
and the cell ID as a key and judges whether a pair of the
IMSI and the cell ID is registered in the registration table 6.

[0328] In this case, such a pair of the IMSI and the cell ID
is registered, so that a check result becomes OK. Then, the
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NRNC 4 rewrites the lower LAI in the location updating
request, whose transmission was withheld, into an upper

LAI using the conversion table § and transmits it to the CN
side (VLR 2).

[0329] At this time, the TMSI in the location updating
request is changed to the IMSI. As a result, it becomes
possible to omit IMSI inquiry processing at the VLR 2. Also,
unlike in Embodiment 1, it is not required to add the cell ID
to the location updating request.

[0330] On the VLR/HLR side, ordinary (already-existing)
processing is performed and, on receiving a message
“LOCATION UPDATING OK” from the HLR, the VLR 2
starts “TMSI ALLOCATION” processing for the terminal A.
The NRNC 4 recognizes this situation and acquires a TMSI
corresponding to the IMSI. As a result, it becomes unnec-
essary for the NRNC 4 to inquire of the terminal A about the
IMSI each time a location updating request is issued there-
after.

[0331] After that, the same operations and processing as in
S125 to S131 in FIG. 18 are executed and the location
updating is completed. At this point in time, the terminal A
is placed under a status where the use of a service using the
NBTS 1 is possible.

[0332] <Eighth Operation Example>

[0333] Next, as an eighth operation example, an operation
in the case where the terminal A moves from a cell for which
it is registered to a cell for which it is not registered (for
instance, in the case where the terminal A moves from the
cell of the NBTS 1 to the cell of the NBTS 2 in FIG. 27: <2>
in FIG. 27) will be described. FIG. 32 is a sequence diagram
showing a procedure and processing in the eighth operation
example. The eighth operation example corresponds to the
second operation example.

[0334] As shown in FIG. 32, the terminal A receives
system broadcast information containing an LAI that is
different from the LAI=21 of the NBTS 1. Then, the terminal
A transmits a location updating request. The TMSI and the
IMSI of the terminal A are stored in NRNC 4 as a pair as a
result of the processing shown in FIG. 31. Therefore, the
NRNC 4 is capable of deriving the IMSI using the TMSI
contained in the location updating request.

[0335] Also, the NRNC 4 is capable of finding a cell ID
with reference to the NBTS that has received this location
updating request. The NRNC 4 searches the registration
table 6 using the IMSI and the cell ID obtained in this
manner and judges whether a pair of the IMSI and the cell
ID is registered.

[0336] In this case, however, such a pair of the IMSI and
the cell ID is not registered in the registration table 6.
Therefore, the NRNC 4 judges that the use of a service by
the terminal A is impossible, and immediately transmits an
updating rejection message (LOCATION UPDATING
REQUEST REJECT) to the terminal A using
“CAUSE>#16" with respect to the location updating
request. As a result, the terminal A shifts to a status where
a service is impossible, that is, the use of the NBTS 2 is
impossible. Also, the LAl and the TMSI in the SIM are
deleted.

[0337] 1t should be noted here that according to the
procedure shown in FIG. 32, the location updating request
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is not transmitted to the CN side in the end. However, when
viewed from the CN side, the LA, in which the terminal A
exists, is not changed, so that no problem arises.

[0338] <Ninth Operation Example>

[0339] Next, as a ninth operation example, an operation in
the case where the terminal A moves from a cell for which
it is registered to a cell for which it is not registered (for
instance, in the case where the terminal A moves from the
cell of the NBTS 1 to the cell of the BTS 21 in FIG. 27: <3>
in FIG. 27) will be described.

[0340] FIGS. 33 and 34 are each a sequence diagram
showing a ninth operation example. The procedure and
processing in this ninth operation example are completely
the same as those in the third operation example shown in
FIGS. 20 and 21, so that the description thereof will be
omitted.

[0341] <Tenth Operation Example>

[0342] Next, as a tenth operation example, an operation in
the case where the terminal B moves from a cell based on a
conventional system structure to a cell in which only ter-
minals other than the terminal B are registered (for instance,
in the case where the terminal B moves from the cell of the
BTS 21 to the cell of the NBTS 1 in FIG. 27A: <4> in FIG.
27A) will be described. FIG. 35 is a sequence diagram
showing the tenth operation example. The tenth operation
example corresponds to the fourth operation example.

[0343] As can be seen from FIG. 35, this tenth operation
example differs from the seventh operation example (case of
the terminal A) in that the terminal B is not registered for the
NBTS 1. Like in the seventh operation example, the NRNC
4 acquires the IMSI of the terminal B by transmitting
“IDENTITY REQUEST” to the terminal B and checks
whether a pair of the IMSI and the cell ID of the NBTS 1 are
registered in the registration table 6.

[0344] In this case, the terminal B is not registered for the
NBTS 1, so that the NRNC 4 judges that a check result is
NG. Consequently, the NRNC 4 does not transmit a location
update request to the CN side but immediately transmits an
updating rejection message with respect to the location
updating request, thereby setting the terminal B under a
service impossible status.

[0345] Accordingly, on the CN side, the location updating
request is not received, so that the registration contents of
the HLR and each VLR are not changed and the LA location
registration of the terminal B is not changed from the
original location. In this regard, the tenth operation example
differs from the fourth operation example in which the
registration table 3 is provided in the VLR 2.

[0346] <Eleventh Operation Example>

[0347] Next, as an eleventh operation example, an opera-
tion in the case where the terminal B moves from a cell for
which only other terminals are registered to a cell for which
the terminal A is registered (for instance, in the case where
the terminal B moves from the cell of the NBTS 1 to the cell
of the NBTS 2 in FIG. 27: <5> in FIG. 27) will be
described. FIGS. 36 and 37 are sequence diagrams showing
the Eleventh operation example.

[0348] As shown in FIGS. 36 and 37, on receiving system
broadcast information, the terminal B recognizes an LAI
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change and transmits a location updating request. In this
case, the terminal B is not allocated a TMSI because the
location updating in the cell of the NBTS 1 was judged as
NG. Therefore, its IMSI is set in the location updating
request.

[0349] On receiving the location updating request in
which the IMSI is set, the NRNC 4 checks the registration
table 6 using the IMSI=2100 and the cell ID=1002 derived
from the NBTS 2. In this case, a pair of the IMSI and the cell
ID is found in the registration table 6, so that the NRNC 4
judges that the terminal B is capable of using a service and
transmits the location updating request to the CN side.

[0350] Processing thereafter is the same as the procedure
and processing based on an ordinary location updating
request, so that the description thereof will be omitted. Note
that with respect to a “TMSI ALLOCATION” message from
the VLR 2 shown in FIG. 37, the NRNC 4 performs
processing for acquiring a TMSI contained in this message
and adding it to the registration table 6.

[0351] Then, a “LOCATION UPDATING REQUEST
COMPLETE” message is finally transmitted to the terminal
B, and the terminal B is placed under a status where the use
of a service using the NBTS 2 is allowed.

[0352] <Twelfth Operation Example>

[0353] Next, as a twelfth operation example, an operation
in the case where the terminal B moves from a cell for which
only other terminals are registered to a cell based on a
conventional system structure (for instance, in the case
where the terminal B moves from the cell of the NBTS 1 to
the cell of the BTS 21 in FIG. 27A: <6> in FIG. 27A) will
be described. FIG. 38 is a sequence diagram showing the
twelfth operation example. The twelfth operation example
corresponds to the sixth operation example.

[0354] In FIG. 38, the terminal B recognizes an LA
change based on an LAI=10 in system broadcast information
from the BTS 21, and transmits a location updating request.
The VLR 1 receives this location updating request.

[0355] At this time, as described in the tenth operation
example (<4> in FIG. 27A), when the terminal B enters the
cell of the NBTS 1, the CN side did not receive the location
updating request from the terminal B, so that the location
registration of the terminal B in the CN was not updated.
Therefore, when viewed from the VLR 1 side, it seems that
the location of the terminal B is not changed, so that location
registration updating processing is not performed in the CN.

[0356] However, the IMSI of the terminal B is set in the
location updating request, so that TMSI re-allocation pro-
cessing is performed. As a result, a TMSI=0002 is allocated
to the IMSI=2100. In this manner, it is possible for the
terminal B to return to a service possible status.

[0357] As described above, with the method with which
the terminal registration table is placed in the NRNC instead
of the VLR, the NRNC needs to additionally perform the
operation for acquiring an IMSI from a terminal. However,
there is no need at all to make changes to the processing and
procedure at the CN, and it becomes unnecessary to arrange
the registration table on the CN side. Therefore, it becomes
unnecessary to make changes to an already-existing system
in order to carry out the present invention, and this is a major
benefit of Embodiment 2.
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[0358] [Action/Effect of the First Embodiment Mode]

[0359] According to the first embodiment mode, it
becomes possible to attain the following actions (operations)
and effects.

[0360] (1) By layering LAISs, a terminal is caused to issue
a location registration request each time it moves between
cells. As a result, it becomes possible to make a location
updating judgment suited for a current situation on the
network side. (2) By arranging the registration table in a
VLR and causing an NRNC to add an ID identifying a cell
to a location registration request message and send it, it
becomes possible to make an allowance/prohibition check as
to the use of a service (NBTS) using the registration table.
(3) By arranging the registration table in an NRNC and
additionally performing processing for inquiring of a termi-
nal issued a message using a TMSI about its IMSI, it
becomes possible for the NRNC alone to check the regis-
tration table.

[0361] As a result of the actions and effects described
above, it becomes possible to prevent a situation where the
meaning of the introduction of a private-house-use (home-
use) base station system by an individual is impaired. As a
result, it becomes possible to promote the introduction of a
home-use base station system (NBTS) by an individual.

[0362] <<Second Embodiment Mode>>

[0363] Next, a second embodiment mode of the present
invention will be described. First, explanation will be given
of another problem of the current mobile telephone network
system to be solved in the second embodiment mode. The
problem relates to an operation at the time of call termina-
tion.

[0364] Under the current circumstances, a call termination
request to a terminal in the idle mode is made by transmit-
ting a message (PAGING TYPE 1 message) from the
network side to the terminal, and the terminal starts a call
termination operation with the reception of this message as
a trigger.

[0365] As described above, however, the terminal in the
idle mode is merely managed in units of LAs on the network
side. Therefore, it is only possible to identify an LA, to
which the call termination request should be transmitted, on
the network side. Therefore, as shown in FIG. 39, the call
termination request has conventionally been transmitted to
every RNC and BTS in the LA, in which the terminal that
is the destination of the call termination request (PAGING
TYPE 1 message) exists, in a multicast manner.

[0366] Consequently, the PAGING TYPE 1 message is
received by every terminal in the LA and the terminal makes
a judgment as to whether the message is addressed to itself.
Then, the terminal that judges that the message is addressed
to itself proceeds to a call termination operation (in more
detail, a procedure for establishing a link to a UTRAN). On
the other hand, other terminals discard this message.

[0367] The procedure and processing described above
place a heavy load on the network. Also, the other terminals
receive an unnecessary message, so that their power con-
sumption is increased by the operation for receiving the
message. As the second embodiment mode of the present
invention, means for solving the problems described above
by making modifications to the current system will be
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described. Note that it is possible to achieve the second
embodiment mode by adding it to the first embodiment
mode. Therefore, the description of the same constructions
as in the first embodiment mode will be omitted and each
construction differing from that in the first embodiment
mode will be mainly described.

[0368] In the first embodiment mode, a case where a
registration table is arranged in a VLR is described. In this
case, it is possible to apply a method for alleviating the
excess load described above. In the first embodiment mode,
in order to judge whether a terminal is a terminal registered
for a home-use wireless base station, there is used a tech-
nique with which a VLR is provided with a registration table
in which pairs (pair information) of terminal IDs (identifi-
cation information unique to respective terminals: IMSIs)
and base station IDs (base station identification information:
cell IDs) are registered.

[0369] Under a state where a terminal exists in an LA
belonging to the management range of a VLR (location
registration has been done), when a call termination request
is issued to the terminal, it has conventionally been required
to identify the LA in which the terminal exists, and transmit
a call termination request (PAGING TYPE 1 message) to
every base station control apparatus belonging to this LA.

[0370] However, if the registration table is provided in the
VLR, it becomes unnecessary to transmit the PAGING
TYPE 1 message to every NRNC in the LA. That is, by
finding a terminal to which the message should be sent using
the registration table, extracting a base station corresponding
to the terminal, and transmitting the PAGING TYPE 1
message only to an NRNC that manages/controls the base
station, it becomes possible to request the terminal to
terminate a call while narrowing the transmission destina-
tion of the message. This is because the terminal is capable
of performing communication only in the range of a base
station in the LLA for which the terminal is registered, and is
incapable of performing communication in the ranges of
other base stations, so that it is not required to send the
message to the other base stations.

[0371] FIG. 40 is an explanatory diagram of the outline of
the second embodiment mode. In the example shown in
FIG. 40, using the registration table provided in the VLR, it
can be found that a base station with which a terminal x is
communicable is only an NBTS 22 (Cell-ID 22) under
control by an NRNC 2.

[0372] Here, the VLR (MSC/SGSN) knows that the NBTS
22 is under control by the NRNC 2 from another table (not
shown) Therefore, based on the registration table, a PAG-
ING TYPE 1 message is transmitted only to the NRNC 2.

[0373] After receiving the PAGING TYPE 1 message, the
NRNC that manages the base station transmits the message
to every base station under its control like in a conventional
case. In FIG. 40, the PAGING TYPE 1 message is trans-
mitted to each of NBTSs 21, 22, and 23 under control by the
NRNC 2.

[0374] However, the terminal exists in only one of the
cells of the NBTSs, so that the transmission to the base
stations other than the target base station is wasteful pro-
cessing. However, when compared with the current system,
it is possible to alleviate a load by a certain degree because
the message is not transmitted to non-target RNCs and
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NRNCs and base stations under their control. Also, it
becomes possible to reduce the power consumption of
terminals.

[0375] Here, when the terminal x is located in the cell of
the NBTS 21 or the NBTS 23 under control by the same
NRNC2, it receives the PAGING TYPE 1 message. How-
ever, by providing a step for setting authentication after link
establishment as impossible in a call termination operation
performed afterward, it becomes possible to prevent a situ-
ation where the terminal x performs communication using
an NBTS for which the terminal x is not registered.

[0376] Also, as shown in FIG. 41, before a PAGING
TYPE 1 message is sent from the CN side to a terminal, a
corresponding base station ID (cell ID) may be retrieved
from the registration table and given to the message. In this
case, on receiving the PAGING TYPE 1 message given the
base station ID, an NRNC transmits the message only to a
base station corresponding to the cell ID. As a result, it
becomes possible to transmit the call termination request to
the target terminal in a completely wasteless manner.

[0377] With the technique shown in FIG. 41, the cell ID
is added to the PAGING TYPE 1 message at a VLR (or an
MSC (corresponding to the transfer unit)). As a result, it
becomes possible for the NRNC to determine an NBTS to
which the received PAGING TYPE 1 should be sent.

[0378] With this construction, a base station to which the
PAGING TYPE 1 message is to be transmitted becomes
only the NBTS 22 for which the terminal x is registered. As
a result, there is no need for BTSs and RNCs other than the
NBTS 22 that should perform a call termination operation,
to perform processing with respect to this PAGING TYPE 1
message. As a result, it becomes possible to alleviate a load
placed on the network. Also, it becomes possible to reduce
the power consumption of terminals under control by these
BTSs.

[0379] Further, as shown in FIG. 42, when the registration
table is arranged on the NRNC side, a PAGING TYPE 1
message is transmitted to every NRNC in a corresponding
LA in the same manner as under the current circumstances.
Then, using terminal information (IMSI) in the PAGING
TYPE 1 message sent to the NRNC, a corresponding base
station ID (cell ID) is retrieved from the registration table.
In the case of an NRNC whose registration table does not
contain the terminal information, even if the terminal exists
under its control, it should be impossible for the terminal to
perform communication, so that it is unnecessary to transmit
the message.

[0380] The PAGING TYPE 1 message is transmitted only
to the base station corresponding to the retrieved base station
ID. With this technique, it becomes possible to alleviate a
load placed on the network by the transfer of the call
termination request message. Also, it becomes possible to
reduce the power consumption of terminals.

[0381] In FIG. 42, each NRNC is provided with a regis-
tration table showing terminals registered for NBTSs under
its control. Therefore, when each NRNC receives a PAGING
TYPE 1 message, an NRNC controlling an NBTS for which
the target terminal is registered transmits the message only
to the NBTS.

[0382] Also, when the NRNC receives a call termination
request message addressed to a terminal that is not registered
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in its registration table, it is obvious that even if this NRNC
transmits the message to NBTSs under its control, call
termination is impossible. Consequently, it is unnecessary
for the NRNC to transmit the message. The NRNC is
capable of making such a judgment using the registration
table.

[0383] [Embodiment 1]

[0384] As Embodiment 1 of the second embodiment
mode, a call termination operation in the case where a
registration table is arranged in a VLR will be described with
reference to FIGS. 43 to 46. Note that in FIGS. 43 to 46,
steps and operations that are the same as conventional ones
are each indicated using an arrow with a thick line and each
novel step and operation according to the present invention
is denoted using an arrow with a double line.

[0385] <First Operation Example>

[0386] FIGS. 43A and 43B are each an explanatory
diagram of a first operation example and shows a state in the
case where after a terminal A enters an area of an NBTS 1
and the operation in the first operation example of the first
embodiment mode (see FIGS. 17 and 18) is performed, a
call termination request is issued to the terminal A.

[0387] When a call termination request occurs in the
network ((1) in FIG. 43A), a GMSC/GGSN inquires of an
HLR about a VLR in which the terminal A exists ((2) in
FIG. 43A). In response to this inquiry, the HLR refers to a
table and replies that the location of the terminal A is
managed by the VLR 2 ((3) in FIG. 43A). In this manner,
the VLR in which the terminal A exists is confirmed.

[0388] Then, the GMSC/GGSN transfers the call termi-
nation request to an MSC managing the VLR 2 ((4) in FIG.
43A). The MSC (transfer unit) inquires of the VLR 2 about
the LA in which the terminal A exists, the presence or
absence of a registration table, and a registration cell ID ((5)
in FIG. 43A).

[0389] In response to this inquiry, the VLR 2 informs the
MSC of the LAI of the LA, in which the terminal A exists.
At the same time, the VLR 2 informs the MSC of the cell ID
corresponding to the terminal A by referring to the registra-
tion table (FIG. 43B) ((6) in FIG. 43A). Based on the
response from the VLR 2, the MSC adds the cell ID to a
“PAGING REQUEST” and transmits it only to an NRNC
controlling and managing the NBTS 1 having the cell ID ((7)
in FIG. 43A).

[0390] On receiving the “PAGING REQUEST”, the
NRNC judges that the NBTS 1 is the NBTS to which the
PAGING TYPE 1 message should be transmitted, with
reference to the cell ID=1001 added to the PAGING
REQUEST, and transmits the PAGING TYPE 1 message
only to the NBTS 1 ((8) in FIG. 43A).

[0391] The NBTS 1 broadcasts the PAGING TYPE 1
message in the area of the NBTS 1, and the terminal A

receives this message and starts a call termination operation
((9) in FIG. 43A).

[0392] <Second Operation Example>

[0393] FIGS. 44A and 44B are each an explanatory
diagram of a second operation example of the second
embodiment mode and shows a state in the case where after
the terminal A enters an area of an NBTS 2 and the operation
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in the second operation example of the first embodiment
mode (see FIG. 19) is performed, a call termination request
is issued to the terminal A.

[0394] As described in the first embodiment mode, as a
result of the operation in the second operation example, the
terminal A is placed under an incommunicable status in the
cell of the NBTS 2. In this case, when a call termination
request to the terminal A occurs ((1) in FIG. 44A), opera-
tions that are the same as those in the first operation example
((2) to (8) in FIG. 43A) are performed ((2) to (8) in FIG.
44A).

[0395] Accordingly, a PAGING TYPE 1 message is trans-
mitted only to the cell of the NBTS 1. Therefore, the
terminal A located in the cell of the NBTS 2 is incapable of
receiving this message and does not start a call termination
operation. In this manner, a load placed on the network is
alleviated and a situation is prevented where the terminal A
uses a service using the NBTS 2.

[0396] <Third Operation Example>

[0397] FIGS. 45A and 45B are each an explanatory
diagram of a third operation example of the second embodi-
ment mode and shows a state in the case where after the
terminal B enters an area of an NBTS 1 and the operation in
the fourth operation example of the first embodiment mode
(see FIGS. 22 and 23) is performed, a call termination
request is issued to the terminal B.

[0398] As described in the fourth operation example of the
first embodiment mode, in the area of the NBTS 1, the
terminal B is placed under an incommunicable status. How-
ever, its entrance into this LA is registered at the CN
(location updating). Consequently, when a call termination
request occurs, operations that are the same as the operations
(2) to (7) in FIG. 43A are performed ((2) to (7) in FIG.
45A), and then the NRNC transmits a PAGING TYPE 1
message only to the NBTS 2 corresponding to the cell
ID=1002 associated with the ID of the terminal B in the
registration table ((8) in FIG. 45A). Then, the NBTS 2
broadcasts this message only in the cell of the NBTS 2 ((9)
in FIG. 45A).

[0399] In this case, the terminal B exists in the area of the
NBTS 1, so that it is incapable of receiving the PAGING
TYPE 1 message. Consequently, the terminal B does not
start a call termination operation. In this manner, a load
placed on the network is alleviated and a situation is
prevented where the terminal B uses a service using the
NBTS 1.

[0400] <Fourth Operation Example>

[0401] FIGS. 46A and 46B are each an explanatory
diagram of a fourth operation example of the second
embodiment mode and shows a state in the case where after
the terminal B enters an area of an NBTS 2 and the operation
in the fifth operation example of the first embodiment mode
(see FIG. 24) is performed, a call termination request is
issued to the terminal B.

[0402] As shown in FIG. 46A, with respect to a call
termination request to the terminal B, operations that are the
same as the operations (2) to (8) in the third operation
example are performed ((2) to (8) in FIG. 46A) and the
NBTS 2 broadcasts the PAGING TYPE 1 message received
from the NRNC in its cell.
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[0403] In this case, the terminal B is capable of receiving
the message and starts a call termination operation. Conse-
quently, the terminal B is capable of using a service using the
NBTS 2 for which it is registered.

[0404] <Action and Effect of Embodiment 1 of Second
Embodiment Mode>

[0405] According to the first to fourth operation examples
of the second embodiment mode, it becomes possible to
minimize a transmission range of a PAGING TYPE 1
message. That is, it becomes possible to avoid a situation
where the PAGING TYPE 1 message is transmitted to
non-target NBTSs under control by an NRNC corresponding
to the message and other NRNCs. Therefore, it becomes
possible to alleviate a load placed on the network.

[0406] Also, it becomes possible to reduce the power
consumption of terminals by the reception of an unnecessary
PAGING TYPE message. Further, even if such processing
relating to a call termination request is performed, no
influence is exerted on the status of terminals (communica-
tion OK/NG status) based on the operation in Embodiment
1 of the first embodiment mode.

[0407] [Embodiment 2]

[0408] As Embodiment 2 of the second embodiment
mode, a call termination operation in the case where a
registration table is arranged in an the NRNC will be
described with reference to FIGS. 47 to 50.

[0409] <Fifth Operation Example>

[0410] FIGS. 47A and 47B are each an explanatory
diagram of a fifth operation example of the second embodi-
ment mode and shows a state in the case where after the
terminal A enters an area (cell) of an NBTS 1 and the
operation in the fifth operation example of the first embodi-
ment mode (see FIGS. 30 and 31) is performed, a call
termination request is issued to the terminal A.

[0411] When a call termination request to the terminal A
occurs in the network ((1) in FIG. 47A), a GMSC/GGSN
inquires of an HLR about a VLR in which the terminal A
exists ((2) in FIG. 47A). In response to this inquiry, the HLR
refers to a table (management table) and replies that the
location of the terminal A is managed by a VLR 2 ((3) in
FIG. 47A). In this manner, the VLR in which the terminal
A exists is confirmed.

[0412] Then, the GMSC/GGSN transfers the call termi-
nation request to an MSC (transfer unit) managing the VLR
2 ((4) in FIG. 47A). The MSC inquires of the VLR 2 about
an LA in which the terminal A exists ((5) in FIG. 47A).

[0413] In response to this inquiry, the VLR 2 informs the
MSC of the LA in which the terminal A exists ((6) in FIG.
47A). Based on the response from the VLR 2, the MSC
transmits a “PAGING REQUEST” to every NRNC posi-
tioned in the LA in which the terminal A exists ((7) in FIG.
47A). Note that when only one NRNC belongs to the LA,
the PAGING REQUEST is transmitted only to the NRNC.

[0414] On receiving the PAGING REQUEST, the NRNC
refers to the registration table (FIG. 47B) using the terminal
ID (IMSI) in the message and retrieves a corresponding cell
ID. Then, the NRNC judges that the NBTS 1 is the NBTS
to which the PAGING TYPE 1 message should be trans-
mitted with reference to the cell ID=1001 retrieved from the
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registration table, and transmits the PAGING TYPE 1 mes-
sage only to the NBTS 1 ((8) in FIG. 47A).

[0415] The NBTS 1 broadcasts the PAGING TYPE 1
message in an NBTS 1 area (cell of itself). The terminal A
receives this PAGING TYPE 1 message and starts a call
termination operation (FIG. 47A; (9)).

[0416] <Sixth Operation Example>

[0417] FIGS. 48A and 48B cach shows a processing in
the case where after the terminal A enters an area of an
NBTS 2 and the operation in the sixth operation example of
the first embodiment mode (see FIG. 32) is performed, a call
termination request is issued to the terminal A.

[0418] As described in the sixth operation example of the
first embodiment mode, the terminal A is placed under an
incommunicable status in the area (cell) of the NBTS 2. In
this situation where the terminal A is located in this area, if
a call termination request occurs, operations that are the
same as the operations (2) to (8) in FIG. 47A are performed
as shown in FIG. 48A ((2) to (8) in FIG. 48A).

[0419] As a result, a PAGING TYPE 1 message is broad-
casted only by the NBTS 1. Consequently, the terminal A
cannot receive the PAGING TYPE 1 message and does not
start a call termination operation.

[0420] <Seventh Operation Example>

[0421] FIGS. 49A and 49B cach shows a processing in
the case where after the terminal B enters an area of an
NBTS 2 and the operation in the tenth operation example of
the first embodiment mode (see FIG. 35) is performed, a call
termination request is issued to the terminal B.

[0422] As described in the tenth operation example of the
first embodiment mode, the terminal B is placed under an
incommunicable status. Also, no location registration
request is transmitted to the upper level (CN), so that the CN
recognizes that the terminal B is under control by the
original VLR 1. In this regard, the seventh operation
example differs from FIG. 43.

[0423] The RNCs under control by the VLR 1 do not each
have a registration table and a function of identifying an
NBTS using the registration table, so that a call termination
operation that is the same as conventional ones is performed
((2) to (8) in FIG. 49A). Consequently, the PAGING TYPE
1 message is transmitted to every RNC under control by the
VLR 1 and every BTS under control by the RNC. Needless
to say, however, the terminal B cannot receive the PAGING
TYPE 1 message and does not start a call termination
operation.

[0424] <Eighth Operation Example>

[0425] FIGS. 50A and 50B cach shows a processing in
the case where after the terminal B enters an area of an
NBTS 2 and the operation in the eleventh operation example
of the first embodiment mode (see FIGS. 36 and 37) is
performed, a call termination request is issued to the termi-
nal B.

[0426] In this case, location registration of the terminal B
has been completed in success, so that it is recognized that
the terminal B exists under control by the VLR 2 on the CN
side. Consequently, a PAGING REQUEST is transmitted to
the NRNC ((2) to (7) in FIG. 50A).

Ex.1008 / Page 102 of 115

APPLE INC.



US 2005/0070283 Al

[0427] The NRNC retrieves the Cell-ID=1002 from the
registration table (see FIG. 50B) using the ID (IMSI) of the
terminal B. Based on the cell ID, the NRNC transmits the
PAGING TYPE 1 message only to the NBTS 2 ((8) in FIG.
50A). The terminal B receives this PAGING TYPE 1
message and starts a call termination operation.

[0428] [Action and Effect of Embodiment 2 of Second
Embodiment Mode]

[0429] According to Embodiment 2 of the second embodi-
ment mode, it becomes possible to minimize the transmis-
sion range of a PAGING TYPE 1 message (call termination
request message) by an NRNC as compared with conven-
tional cases (it becomes unnecessary to transmit the message
to NBTSs other than the NBTS identified by a cell ID). As
a result, it becomes possible to alleviate a load placed on the
network.

[0430] In addition, it becomes possible to suppress the
power consumption of terminals due to the reception of an
unnecessary PAGING TYPE 1 message. Also, even if the
structure according to Embodiment 2 of the second embodi-
ment mode is added to Embodiment 2 of the first embodi-
ment mode, no influence is exerted on the operation in
Embodiment 2 of the first embodiment mode. Further, unlike
in Embodiment 1 of the second embodiment mode, it is
sufficient that changes are made only to the NRNC.

[0431] [Effect of Second Embodiment Mode]

[0432] According to the second embodiment mode, it is
possible to obtain the following effects. (1) The registration
table is used for a judgment about the transmission desti-
nation of a call termination message, so that it becomes
possible to reduce the processing for transmitting unneces-
sary call termination messages and to alleviate loads placed
on the apparatuses on the core network side, the base station
management apparatuses, and the lines therebetween. (2)
Information showing a base station, via which a call termi-
nation message should be transmitted to a destination, is
added to the message, so that it becomes possible to elimi-
nate the processing for transmitting unnecessary call termi-
nation messages from a base station management apparatus
to base stations other than the destination base station and to
alleviate loads placed on the base station management
apparatus, the base stations, and the lines therebetween. (3)
The registration table is used for a judgment about a trans-
mission destination base station at a base station manage-
ment apparatus, so that it becomes possible to eliminate the
processing for transmitting unnecessary call termination
messages from the base station management apparatus to
other base stations and to alleviate loads placed on the base
station management apparatus, the base stations, and the
lines therebetween.

[0433] <<Third Embodiment Mode>>

[0434] Next, a third embodiment mode of the present
invention will be described. First, problems to be solved in
the third embodiment mode will be described.

[0435] As a service that is profitable to an individual who
installed a private-house-use (personal-use or home-use)
base station, differentiation based on charges is conceivable
in addition to line preferential (exclusive) use. That is, a
service is conceivable in which when the individual per-
forms communication using the base station that he/she
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installed, the charge for the communication is discounted as
compared with communication using a general base station.
In this case, the following functions are required:

[0436] (1) A function of letting the individual who
installed the home-use base station know whether his/
her terminal exists in an area in which communication
is possible using the home-use base station;

[0437] (2) A function of informing, when the terminal
enters/exits the area of the home-use base station, the
terminal user (individual) about the entrance/exit;

[0438] (3) A function of distinguishing between a case
where the individual performs communication using
the base station and a case where he/she performs
communication using a general base station on the
network side and applying different charging systems
thereto.

[0439] Even if a conventional base station system is
merely miniaturized and is made installable in a private
house, the functions described above are not attained. There-
fore, it is impossible to provide such a differentiated service.
What means should be specifically applied in order to realize
such functions in an actual mobile telephone network system
is the point of the third embodiment mode of the present
invention.

[0440] In the current mobile telephone network system, in
order to inform terminals of various parameters used in the
network, such as cell IDs, IDs of LAs, and various timer
values, system information called “broadcast information” is
periodically transmitted over a channel called “BCCH” over
which the terminals are capable of receiving the information
even if they are in the idle mode. The terminals are set so as
to know their movements between LAs or cells by receiving
the broadcast information regardless of whether they are in
the idle mode or the connected mode.

[0441] Cell selection by a terminal will be described in
detail. FIG. 51 is an explanatory diagram of the cell selec-
tion. Which cell is to be selected by the terminal is deter-
mined by receiving a first common pilot channel broad-
casted in the cell and measuring its reception level.

[0442] A case where the terminal is moving from a base
station A (BTS-A) to a base station B (BTS-B) will be
considered. If it is assumed that the base station A and the
base station B have the same transmission power, the
reception power levels at each point between the base
stations A and B change in the manner indicated by the graph
in FIG. 51.

[0443] As a matter of course, if the terminal exists close to
the base station A, the reception power level is higher from
the base station A than from the base station B. However, as
the terminal gets closer to the base station B (gets away from
the base station A), the reception power level from the base
station A decreases and the reception power level from the
base station B increases. When the terminal exists at a
midpoint between these base stations, their reception power
levels become equal to each other and the reception power
level of the base station B inversely becomes higher than
that of the base station A when the terminal moves toward
the base station B from the midpoint.

[0444] When the terminal performs actual communica-
tion, it selects a base station with reference to the reception
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power levels at its current location (in more detail, selects a
frequency and a scramble code group), determines a target
cell (target base station), and performs communication. At
this time, the terminal is constructed so as to select a cell in
which the terminal A has the most favorable reception state.
In the example shown in FIG. 51, the base station A is
selected in a section from the midpoint to the left side, and
the base station B is selected in a section from the midpoint
to the right side.

[0445] In reality, however, in order to avoid a cell selec-
tion oscillation state (repetitive selection of the base stations
A and B with short cycles) at the midpoint where the
reception powers become equal, an idea of “hysteresis
(history)” is employed.

[0446] FIG. 52 is an explanatory diagram of cell selection
employing the hysteresis. In FIG. 52, when the terminal
exists at the point (1), the reception power level of the
BTS-A is maximum, so that the BTS-A (cell of the BTS-A)
is selected.

[0447] When the terminal moves rightward on the paper
plane of FIG. 52 and reaches the point (2), the reception
power level of the BTS-B becomes equal to the reception
power level of the BTS-A. When the terminal further moves
rightward from the point (2), the BTS-B (cell of the BTS-B)
should be selected.

[0448] In reality, however, the relation of magnitude
between the reception power levels is judged under a state
where a hysteresis power is added to the power of the
original BTS-A as an offset value. Therefore, at the point (2),
no change is made to the cell selection. A cell selection
change will be made at the point (3) at which a hysteresis
power difference occurs. At this point (3), the BTS-B is
selected for the first time.

[0449] Once the BTS-B is selected, the hysteresis power is
added to the BTS-B this time, so that unless the terminal
moves leftward from the point (4) to the point (6) on the
paper plane, a selection change to the BTS-A will not be
made. In this manner, the frequent occurrence of cell selec-
tion is prevented.

[0450] The cell selection technique described above is
similarly used in a terminal under a communication status.
However, an idea of “handover” is added to the cell selection
in the case of the terminal in communication. The handover
is a method with which switching between wireless links is
performed during communication so that the communica-
tion is continued.

[0451] In a PDC system for second-generation mobile
telephones, respective base stations transmit radio waves
having different frequencies. Therefore, when a terminal
moves to an adjacent cell, it performs an operation where a
wireless link to an original base station is first cut and then
a wireless link to a destination base station is established
without delay, thereby continuing communication. Such an
operation is also performed for a movement to an adjacent
cell having a different frequency in a W-CDMA system for
third-generation mobile telephones. This system is called
“hard handover”.

[0452] In the W-CDMA system, however, different
scramble codes are prepared for radio waves having the
same frequency and it is possible to deal with them as
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different cells. In this case, the terminal is capable of
receiving radio waves from multiple base stations allocated
the same frequency at the same time. Therefore, it becomes
possible to simultaneously establish wireless links to differ-
ent base stations. A handover based on this technique is
called “soft handover”.

[0453] FIG. 53 illustrates an example case of the soft
handover (for ease of explanation, the idea of hysteresis is
omitted, that is, the hysteresis is set at “0” in this drawing).
In order to perform the soft handover, a certain range from
a current maximum reception power level is set as a thresh-
old value with reference to which the establishment/releas-
ing of a wireless link is performed. This threshold value is
called “report range”. In the drawing, the threshold value
serving as the report range becomes the level indicated by a
dotted line.

[0454] In FIG. 53, when the reception power level of the
BTS-B exceeds the report range level as a result of a
rightward movement of the terminal, the terminal enters a
procedure for establishing a wireless link to the BTS-B
while maintaining a wireless link to the BTS-A.

[0455] As a result, between the points (2) and (3) in FIG.
53, two wireless links to the BTS-A and the BTS-B are
established at the same time. Accordingly, communication
data from the terminal is transmitted to both of these BTSs.
It is possible to synthesize two pieces of communication
data received by the BTSs into one piece of data at an
apparatus at the upper level of the base stations.

[0456] Needless to say, two pieces of data from the
network side are transmitted to the terminal from both the
BTSs. These two pieces of data from the BTSs have the
same frequency but use different scramble codes, so that the
terminal is capable of distinguishing between them. It is
possible to synthesize the data received through the two
links inside the terminal and deal with it as a single piece of
data.

[0457] A state where such multiple links are established is
called a “macro-diversity state”. When the terminal further
moves rightward from the point (3) and the reception power
of the BTS-A falls below the report range level, the terminal
enters a procedure for releasing the link to the BTS-A. It is
of course possible to continue communication because the
link to the BTS-B has been established.

[0458] In the case of the hard handover, when a cell
change is made, a wireless link is cut without establishing a
new wireless link, so that communication is cut for a very
short period of time. In contrast to this, in the case of the soft
handover, one or more links exist at all times, so that such
communication cut does not occur. This is a significant
feature of the soft handover.

[0459] By the way, in the case of a personal-use or
home-use base station system to be realized by the present
invention (note that it is possible to apply the base station
system to a small condominium for a shared use, a small-
scale office, or the like by some what increasing the output
of the base station), it is conceived that the personal-use or
home-use base station (as representative names of the user
and application purpose of such a base station, terms “indi-
vidual” and “personal-use” will be used in some cases) is
installed inside a house or at a place, at which the base
station is capable of covering a small range, with an indi-
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vidual shouldering some cost relating to the installation (in
some cases, the cost is shared by several households or is
borne by a small-scale office as a company, for instance).
Accordingly, in addition to a merit that the individual (or
persons concerned who shouldered the cost required for the
introduction of the base station) is capable of exclusively
using the base station, it is conceived that there occurs a
demand for a discount on charges for communication per-
formed using the base station as compared with charges for
communication performed using general base stations.

[0460] Actually, the installation of the persona-use base
station brings about a merit also to a mobile telephone
company. That is, the intensive use of the personal-use base
station increases communication chances and therefore a
communication fee income is increased. Also, the usage
ratio of general base stations is decreased, so that it becomes
possible to solve the shortage of wireless resources.

[0461] However, even if the exclusive use of the base
station is achieved by merely registering each terminal that
is allowed to use the base station in the current base station
system and identifying its user, it is hard to provide the
differentiated service based on charges due to the following
reasons.

[0462] (1) There is no means for letting a user know
whether he/she is performing communication using the
personal-use base station or a general base station.

[0463] (2) It is impossible to guarantee that the per-
sonal-use base station is usable merely because the user
is at home.

[0464] (3) There is no means for, when the user moves
between the personal-use base station and a general
base station during communication, letting him/her
know which one of the base stations is now used for the
communication and from when the use of the base
station was started.

[0465] In order to solve these problems, the following
functions are required as a system:

[0466] (A) A function of, when a terminal enters an area
in which it is capable of performing communication
using the personal-use base station, informing the user
of the entrance (when the terminal exits the area, also
informing the user of the exit) by outputting a sound
from the terminal, displaying an indicator on a screen
of the terminal, or the like;

[0467] (B) A function of, if the user wishes to perform
communication using the base station (personal-use
base station) with which communication is possible at
a discounted rate, connecting the terminal to the per-
sonal-use base station with highest priority (that is, if
the personal-use base station is among selectable cells,
the cell of the personal-use base station is selected with
highest priority regardless of its reception power (here,
the terminal needs to be registered for the personal-use
base station in advance)).

[0468] Further, as to a terminal that is not registered for a
personal-use base station, it is required to prohibit its com-
munication in the cell of that personal-use base station. In
usual cases, however, on the network side, the unique ID of
the terminal is recognized only at the time of call termination

Mar. 31, 2005

and call origination and is not recognized at the time of a
movement between cells during communication (handover).

[0469] Accordingly, there is required means for uniformly
prohibiting handovers from general base stations to the
personal-use base station and avoiding the use of the wire-
less resource of the personal-use base station by outsiders
due to the entrance of terminals in communication. Means
for realizing these functions is a solution to the problems and
is a point of the present invention. A concrete solution will
be described below. In order to achieve these functions, first,
the terminal is provided with a function of registering the
cell ID of the personal-use base station in the terminal,
comparing the cell ID in the terminal with a cell ID received
through broadcast information, and, when the cell IDs are
the same, judging that the terminal is in the area of the
persona-use base station for which it is registered. In addi-
tion, the terminal is also provided with the following func-
tions utilizing this function.

[0470] (i) The terminal is given a display function and,
when entrance to a personal area under a non-communica-
tion status is detected, it is displayed with a mark, message,
or the like. In the case of area entrance under a communi-
cation status, the entrance is informed to the user by out-
putting an informing sound such as a chime. When the
terminal exits the area, this exit is informed by erasing the
displayed mark or message. Also, when the terminal is
currently performing communication, the exit is informed
using a chime or the like. In this case, a sound or tone that
is different from that used at the time of entrance should be
used. Such a function will be hereinafter referred to as the
“personal area entrance/exit informing function”.

[0471] (ii) A predetermined hysteresis level A is prepared
for the personal-use base station and, when the reception
level of a radio wave from the personal-use base station
becomes “a receivable minimum level+the hysteresis level
A”, the personal-use base station is selected as a use cell
regardless of the reception levels of radio waves from other
base stations. When the reception level of the personal-use
base station falls below the receivable minimum level, the
terminal enters an operation for selecting the cell of another
base station. Such a function will be hereinafter referred to
as the “personal cell preferentially selecting function”.

[0472] FIG. 54 is an explanatory diagram of (i) the
personal area entrance/exit function and (ii) the personal cell
preferentially selecting function. In FIG. 54, at the point (1),
the terminal selects the BTS on the left side. After that, when
the terminal moves rightward and starts the reception of a
radio wave from the NBTS (personal-use base station) ((2)
in FIG. 54), it analyzes its broadcast information, matches
the cell ID contained in the broadcast information against
the cell ID registered in the terminal (cell ID of the personal-
use base station), and recognizes that the base station is the
personal-use base station that is usable by the terminal.

[0473] When the terminal further moves rightward and the
reception power level of the NBTS becomes “the minimum
level+the hysteresis A” ((3) in FIG. 54), the terminal oper-
ates so as to select the cell of the personal-use base station
(radio wave from the NBTS). At this point in time, an
indicator indicating that the terminal has entered the area of
the personal-use base station (hereinafter referred to as the
“personal area existing indicator”) is displayed on the dis-
play unit (display screen) of the terminal. At this time, if the
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terminal is performing communication, a sound indicating
the entrance into the personal area is outputted from the
terminal.

[0474] After that, when the terminal moves leftward and
the reception power falls below the minimum level ((4) in
FIG. 54), the cell selection returns to the BTS. At this time,
the personal area existing indicator displayed on the display
unit of the terminal is erased, thereby informing the exit
from the personal area. At this time, if the terminal is
performing communication, a sound indicating the exit from
the personal area is outputted from the terminal.

[0475] FIGS. 55A and 55B are each an explanatory
diagram of a method for prohibiting a handover to the cell
of the personal-use base station. FIG. 55A shows a sequence
of an ordinary handover and FIG. 55B shows a sequence in
the case where a handover to the cell of the personal-use
base station is not carried out.

[0476] The RNC receives a measurement report of a
reception power level from a terminal and determines the
execution of a handover to another cell. The RNC transmits
a message “RADIO BEARER SETUP REQUEST” to an
NRNC managing the cell that is the handover target, and
requests the NRNC to secure a resource for a wireless link
for the handover.

[0477] When the handover is carried out, a wireless link is
actually secured, a message “RADIO BEARER SETUP
RESPONSE” is returned, and a handover sequence is started
(conventionally, every base station and RNC operate in this
manner).

[0478] In contrast to this, when handovers to abase station
under control by an NRNC are uniformly prohibited, a setup
failure message (RADIO BEARER SETUP FAILURE) is
returned with respect to a setup request from another RNC,
thereby informing the RNC issued the setup request that the
handover is impossible. By uniformly returning the setup
failure message with respect to setup requests from other
base station control apparatuses in this manner, the NRNC
rejects every handover to the cell of the NBTS under control
by the NRNC.

[0479] If the terminal does not receive “PHYSICAL
CHANNEL RECONFIGURATION” (in the case of a hard
handover) or “ACTIVE SET UPDATE” (in the case of a soft
handover) to be returned from the network side at the time
of start of a handover, it is impossible to start handover
processing. Therefore, with the processing described above,
it becomes possible to prohibit handover processing to the
personal-use base station by outsiders (unregistered termi-
nals).

[0480] 1t should be noted here that as a result of the
processing, it becomes impossible to perform a handover
between the cell of the personal-use base station for which
the terminal is registered, and the cell of a general base
station. If this handover is permitted, however, accounting
processing becomes complicated (it becomes necessary to
inform the core network of every handover, whose process-
ing is closed within the UTRAN, for the sake of accounting),
so that it is preferable that such inter-cell handovers are not
allowed from the viewpoint of a charge service.

[0481] By making modifications and changes to the ter-
minal and the NRNC so that the functions and procedures
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described above are realized, it becomes possible to perform
unregistered terminal excluding control for a target per-
sonal-use base station. If modifications and changes are
further made to RNCs that are already-existing apparatuses,
it becomes possible to carry out handovers between the cell
of the personal-use base station and general cells only for
registered terminals. FIGS. 56A, 56B and 56C show
sequences for allowing only the registered terminals to
perform handovers to the allowed cell (cell of the personal-
use base station).

[0482] In FIG. 56, on receiving a message requesting a
handover (MEASUREMENT REPORT) from the terminal,
an RNC acquires an IMSI that is the unique ID of the
terminal that is the sender of the communication information
(measurement report). In usual cases, this IMSI is informed
to the network side and is authenticated at a stage where a
communication call is set. Therefore, by recording corre-
spondences between communication and IMSIs in the RNC,
the acquisition of the IMSI becomes possible. The RNC
adds the IMSI to a setup request message (RADIO
BEARER SETUP REQUEST) and transmits it to an NRNC
that is a handover destination.

[0483] The NRNC is provided with a registration table in
which the ID of the personal-use base station (cell ID, for
instance) described in the first embodiment mode and the ID
(IMS]) of each terminal registered for the personal-use base
station are registered in advance.

[0484] On receiving the setup request message, the NRNC
checks whether pair information of the IMSI contained in
the message and the ID (cell ID) of the personal-use base
station, to which the message should be sent, is registered in
the registration table, thereby judging whether the terminal
should be allowed to use the personal-use base station that
is the handover destination.

[0485] 1If the result of this check is OK (pair information
is registered), the NRNC transmits the setup request mes-
sage (RADIO BEARER SETUP REQUEST) to the per-
sonal-use base station (NBTS) and the handover procedure
is continued. As a result, the handover to the cell of the
personal-use base station will be ultimately carried out.

[0486] In contrast to this, if the pair information is not
registered in the registration table, the NRNC judges that the
terminal is not allowed to use the personal-use base station,
and further judges that the handover is impossible. As a
result, the NRNC returns a message “RADIO BEARER
SETUP FAILURE” to the RNC and rejects the handover.

[0487] With this construction, a handover to the personal-
use base station is carried out only for the allowed terminals.
Note that in this construction, a handover between the
personal-use base station and a general base station is
possible only for the registered terminals. At this time, if a
differentiated service based on charges is required, after a
judgment using the registration table is made, the entrance/
exit of a terminal into/from the personal-use base station
area is informed to the CN side.

[0488] 1t should be note here that though FIG. 56 shows
a sequence of a hard handover, the soft handover illustrated
in FIG. 53 is also applicable to such a movement between
a general cell and the cell of the personal-use base station.
Also, even if the RNC in FIG. 56 is replaced with an NRNC,
the same procedure is executed.
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[0489] Also, FIG. 56 illustrates a case where the cell (base
station) before the handover and the cell (base station) that
is the handover destination are under control by different
base station control apparatuses (NRNCs). In contrast to
this, if a handover is carried out between cells of two NBTSs
under control by the same NRNC, the following procedure
is executed.

[0490] On receiving a handover request from a terminal as
“MEASUREMENT REPORT”, the NRNC acquires the
IMSI of the terminal. As a method for acquiring the IMSI,
it is possible to use the technique described above, with
which IMSIs to be used in procedures of call settings are
acquired in advance, or a technique, with which an inquiry
about the IMSI is issued to the terminal, is applicable. Then,
the NRNC refers to the registration table and judges whether
pair information of the IMSI and the base station ID (cell ID)
of the handover destination cell is registered. At this time, if
the pair information is registered, the NRNC transmits a
proper response (PHYSICAL CHANNEL RECONFIGU-
RATION or ACTIVE SET UPDATE) with respect to the
handover request. On the other hand, if the pair information
is not registered, the NRNC neglects the handover request,
thereby rejecting the handover.

[0491] [Embodiments]

[0492] Next, as embodiments of the third embodiment
mode, operations in the case where a registered terminal
moves between a general base station cell and a personal-use
base station cell will be described in detail. FIG. 57 is an
explanatory diagram of the meaning of cells between which
the terminal moves, and the positional relations between the
cells. FIGS. 58 to 73 each show the details of operation
examples in each of the movements prescribed in FIG. 57.

[0493] In each movement prescribed in FIG. 57, if the
terminal is not currently performing communication, it
merely performs displaying of its entrance into/exit from an
allowed cell (personal-use base station cell whose use is
allowed to the terminal) on the display unit. Also, processing
relating to communication activation to be performed with
the entrance into/exit from the allowed cell as a trigger has
already been described in the first embodiment mode. There-
fore, in the following examples, only operations to be
performed when the terminal in communication moves
between the cells will be explained.

[0494] The terminal cannot perform communication in a
prohibited cell, so that the movements (5) and (6) shown in
FIG. 57 from the prohibited cell (private-use base station
cell whose use by the terminal is not allowed) to another cell
under a state where communication is being performed are
impossible. Consequently, the description concerning the
movements (5) and (6) will be omitted.

[0495] <Operation Example in the Case of Movement [1]>

[0496] FIGS. 58 and 59 respectively show operation
timings and a sequence in the case where a terminal in
communication moved from a general cell (conventional
base station cell (BTS)) to an allowed cell (NBTS-A)
(corresponding to the movement (1) in FIG. 57). Note that
“(2)to (5)” in FIG. 58 respectively coincide with “(2) to (5)”
in FIG. 59.

[0497] InFIGS. 58 and 59, it is assumed that the terminal
starts communication at the point (1). When the terminal
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moves rightward on the paper plane and reaches the point
(2), the reception power level from the NBTS-A exceeds the
threshold value (minimum level at which proper reception is
possible) and the terminal becomes capable of receiving
broadcast information containing the cell ID (Cell-ID-101)
of the NBTS-A.

[0498] On receiving the broadcast information, the termi-
nal recognizes that the cell of the NBTS-Ais an allowed cell,
for which the terminal is registered, with reference to the cell
ID contained in the broadcast information. As a result,
processing concerning cell capturing is changed and, at the
point in time when the reception power level reaches a level
of “the threshold value+the hysteresis A”, a request for
activating the allowed cell is generated. This activation
request is sent to an RNC managing a BTS currently used as
a measurement report (MEASUREMENT REPORT) ((3) in
FIGS. 58 and 59).

[0499] The RNC decodes a handover request contained in
the measurement report and transmits a setup request
(RADIO BEARER SETUP REQUEST) to an NRNC that
manages the Cell-ID=101 (NBTS-A). In this operation
example, however, handovers to the allowed cell are entirely
prohibited, so that the NRNC returns a setup failure message
(RADIO BEARER SETUP FAILURE) with respect to the
setup request, and rejects the handover.

[0500] Accordingly, the terminal cannot carry out the
handover and continues communication until the reception
power level of the BTS falls below a lower limit (below a
properly receivable level). If the terminal exits the cell of the
BTS, the communication is cut.

[0501] By the way, if the reception power level falls to a
predetermined reception power level at which communica-
tion is barely possible, the terminal issues a warning sound
that is the same as that issued at a radio wave area limit in
the current system, thereby calling the user’s attention. Also,
when the terminal selects the cell of the NBTS-A, it outputs
a sound indicating its entrance into the area of the NBTS-A
(sound that is different from the warning sound described
above) thereby informing the user of the entrance into the
personal area (also referred to as the “registration area”).

[0502] Also, in this operation example, when communi-
cation is ended (in either the case where the communication
is cut because the radio wave falls below the lower limit or
the case where the user intentionally cuts the communica-
tion), the terminal immediately selects the allowed cell and
displays a personal area existing indication (such as an
image, a text, or a symbol) indicating that the terminal is
currently in the personal area on the display screen of the
terminal. This personal area existing indication is continu-
ously displayed so long as the terminal is located inside the
personal area.

[0503] <Operation Example in the Case of Movement [2]>

[0504] FIGS. 60 and 61 respectively show operation
timings and a sequence in the case where a terminal in
communication moves from an allowed cell (NBTS-A) to a
general cell (BTS) (corresponding to the movement (2) in
FIG. 57). Note that “(2) to (4)” in FIG. 60 respectively
coincide with “(2) to (4)” in FIG. 61.

[0505] Like in FIGS. 58 and 59, a terminal is currently
performing communication and starts the reception of
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broadcast information of a general cell ((2) in FIGS. 60 and
61). However, an allowed cell preferential logic (personal
cell preferentially selecting function) works, so that a cell
re-selection operation, such as a handover, is not performed.

[0506] As a result, the selection of the allowed cell is
continued until the reception power level from the allowed
cell falls below the properly receivable level ((3) in FIGS.
60 and 61). If the communication is continued until this
point, the terminal outputs the same warning sound as in the
case of a movement to the outside of a service area at the
point (3), thereby calling the user’s attention.

[0507] When the terminal moves further away from the
NBTS-A (rightward in FIG. 60) from the point (3), the
communication is cut. Then, the terminal selects the general
cell. At this time, the terminal informs the user that the
terminal has exited the registration area. In more detail, the
terminal erases the personal area existing indicator.

[0508] <Operation Example in the Case of Movement [3]>

[0509] FIGS. 62 and 63 respectively show operation
timings and a sequence in the case where a terminal in
communication moves from an allowed cell (NBTS-A) to a
prohibited cell (NBTS-B) (corresponding to the movement
(3) in FIG. 57). Note that “(2) to (4)” in FIG. 62 respec-
tively coincide with “(2) to (4)” in FIG. 63.

[0510] This operation example is basically the same as
that in the case of the movement to a general cell described
above (operation example in the case of the movement (2)).
However, the terminal is not allowed to perform communi-
cation in a prohibited cell, so that when the terminal exits the
range of an allowed cell and is located in the prohibited cell
((4) in FIG. 64), the terminal is placed under an incommu-
nicable status. In this case, the terminal displays an indica-
tion that communication is impossible (referred to as the
“incommunicable indicator” in some cases) as well as the
personal area existing indicator. In this regard, this operation
example differs from the operation example in the case of
the movement (2).

[0511] <Operation Example in the Case of Movement [4]>

[0512] FIGS. 64 and 65 respectively show operation
timings and a sequence in the case where a terminal in
communication moves from a general cell (BTS) to a
prohibited cell (NBTS-B) (corresponding to the movement
(4) in FIG. 57). Note that “(2) to (5)” in FIG. 64 respec-
tively coincide with “(2) to (5)” in FIG. 65.

[0513] The terminal starts the reception of broadcast infor-
mation from the prohibited cell at the point (2) in the
drawing. The cell ID contained in the broadcast information
is a cell ID not registered in the terminal. Therefore, the
terminal recognizes that the cell ID is not the ID of an
allowed cell (also referred to as the “registration cell”).
However, the terminal is incapable of distinguishing
whether it is the cell ID of a general cell or the cell ID of a
prohibited cell.

[0514] Consequently, the terminal performs a handover
operation that is the same as conventional ones. That is, the
terminal makes a handover level judgment using the report
range as a threshold value and issues a handover request to
the network side as “MEASUREMENT REPORT” at the
point (3) in the drawing. This request is sent from an RNC
to an NRNC.
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[0515] Handovers under control by the NRNC, that is,
between the cell of the NBTS and the cell of the BTS are
uniformly prohibited, so that the handover is rejected and
cannot be carried out. After that, the same processing as in
the operation example in the case of the movement (1)
(FIGS. 58 and 59) is performed and, when the terminal exits
the area of the general cell, the communication is cut. Also,
under a state where the prohibited cell is selected, the
terminal is placed under an incommunicable status.

[0516] <Operation Example in the Case of Movement [7]>

[0517] FIGS. 66 and 67 respectively show operation
timings and a sequence in the case where a terminal in
communication moves from a general cell (BTS) to an
allowed cell (NBTS-A) (corresponding to the movement (7)
in FIG. 57) in a system where a handover execution
judgment is made at a base station control apparatus. Note
that“(2) to (4)” in FIG. 66 respectively coincide with “(2) to
(4)” in FIG. 67. Also, FIGS. 66 and 67 ecach show an
example where an inter-cell hard handover is carried out.

[0518] In FIG. 66, it is assumed that the terminal starts
communication at the point (1). After that, when the terminal
moves and reaches the point (2), the reception power level
from the NBTS-A exceeds a threshold value (minimum
receivable level) and the terminal becomes capable of
receiving broadcast information having a cell ID=101 from
the NBTS-A.

[0519] The terminal compares the cell ID in the broadcast
information with a cell ID of a personal-use base station held
therein, and recognizes that the cell of the NBTS-A is an
allowed cell. As a result, the terminal changes processing
concerning cell capturing and, at the point in time when the
reception power level from the NBTS-A reaches a level of
“the threshold value+the predetermined hysteresis A” ((3) in
FIG. 66), issues a request for activating the allowed cell
(handover request) This request is sent to a corresponding
RNC as a measurement report (MEASUREMENT
REPORT).

[0520] The RNC decodes a handover request contained in
the measurement report and acquires the IMSI of the ter-
minal from call setting information concerning communi-
cation of the terminal stored in the RNC. Then, the RNC
adds the IMSI to a setup request (RADIO BEARER SETUP
REQUEST) and transmits it to an NRNC that manages the
Cell-ID=101 (NBTS-A).

[0521] On receiving this request, the NRNC judges
whether pair information of the base station ID (cell ID) of
the handover destination designated by the setup request and
the IMSI is registered in a registration table (provided in a
VLR or in the NRNC in the CN).

[0522] Inthis example, the NRNC recognizes that the pair
information is registered in the registration table with ref-
erence to the result of a judgment made by itself or by
receiving a judgment result from the CN side. As a result, the
NRNC judges that a handover is possible (authenticates the
handover request), executes the remaining handover
sequence, and carries out the handover.

[0523] As a result, the terminal newly establishes a wire-
less link to the NBTS-A, cuts a wireless link to the original
BTS, and ends the handover processing. In this manner, the
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terminal shifts to a communication status under control by
the NBTS-A while continuing communication.

[0524] <Operation Example in the Case of Movement [8]>

[0525] FIGS. 68 and 69 respectively show operation
timings and a sequence in the case where a terminal in
communication moves from an allowed cell (NBTS-A) to a
general cell (BTS) (corresponding to the movement (8) in
FIG. 57) in a system where a handover execution judgment
is made at a base station control apparatus. Note that “(2) to
(4)” in FIG. 68 respectively coincide with “(2) to (4)” in
FIG. 69. Also, FIGS. 68 and 69 cach show an example
where an inter-cell hard handover is carried out.

[0526] Like in the operation example in the case of the
movement (7) (FIGS. 66 and 67), the terminal starts the
reception of broadcast information of a general cell at the
point (2) in FIG. 68. However, the allowed cell preferential
logic (private cell preferentially selecting function) works,
so that a cell re-selection operation, such as a handover, is
not performed. As a result, the terminal transmits a handover
request to an NRNC as “MEASUREMENT REPORT” at
last at the point in time when the radio wave from the
allowed cell is reduced to a level at which proper reception
is barely possible.

[0527] The handover destination is a general cell, so that
the NRNC performs handover processing as usual. Conse-
quently, at the point in time when the terminal exits the
receivable area of the allowed cell, the terminal performs
switching between links and is placed under a status where
a link to a general base station is established.

[0528] <Operation Example in the Case of Movement [9]>

[0529] FIGS. 70 and 71 respectively show operation
timings and a sequence in the case where a terminal in
communication moves from an allowed cell (NBTS-A) to a
prohibited cell (NBTS-B) (corresponding to the movement
(9) in FIG. 57) in a system where a handover execution
judgment is made at a base station control apparatus. Note
that“(2) to (4)” in FIG. 70 respectively coincide with “(2) to
(49” in FIG. 71.

[0530] As shown in FIG. 71, a measurement report is
transmitted from the terminal at the same timing as in the
operation example in the case of the movement (8) shown in
FIG. 69 ((3) in FIG. 71). An NRNC receiving this handover
request is capable of recognizing that the handover destina-
tion is a prohibited cell whose use by the terminal is
prohibited, by performing judgment processing using a
registration table (IMSI has been acquired because it is in the
same NRNC). Accordingly, the NRNC judges that the
handover is impossible and neglects this handover request.

[0531] Consequently, at the point (3), the same warning
sound as in the case where the terminal is moving to the
outside of a service area is outputted in order to call the
user’s attention and, when the terminal moves outward from
that point (moves to the point (4), for instance), the com-
munication is cut.

[0532] <Operation Example in the Case of Movement
[10]>

[0533] FIGS. 72 and 73 respectively show operation
timings and a sequence in the case where a terminal in
communication moves from a general cell (BTS) to a
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prohibited cell (NBTS-B) (corresponding to the movement
(10) in FIG. 57) in a system where a handover execution
judgment is made at a base station control apparatus. Note
that “(2) to (5)” in FIG. 72 respectively coincide with “(2)
to (5)” in FIG. 73.

[0534] The terminal receives broadcast information from
the prohibited cell at the point (2). However, the terminal
cannot distinguish whether the cell is a general cell or a
prohibited cell because a cell ID contained in the broadcast
information is a cell ID that is not registered in the terminal.
Consequently, the same operation as conventional ones is
performed and a handover level judgment is made using the
report range as a threshold value. As the point in time when
the terminal moves to the point (3), a handover request is
sent to the network side as a measurement report.

[0535] Then, an RNC performs the same processing as in
the operation example in the case of the movement (7). That
is, the RNC acquires an IMSI, adds the IMSI to a message
“RADIO BEARER SETUP REQUEST”, and sends it to an
NRNC. The NRNC judges whether pair information of the
IMSI and the cell ID is registered in a registration table and
obtains an NG result. In accordance with this result, the
NRNC transmits a message “RADIO BEARER SETUP
FAILURE” to the RNC and informs that the handover is
impossible.

[0536] In this manner, the handover request from the
terminal is neglected and communication is set possible only
in a range in which the radio wave from the general cell can
be received.

[0537] <Construction and Operation of Terminal>

[0538] Next, a concrete construction of a terminal (mobile
telephone terminal, for instance) applied to the third
embodiment mode will be described. FIG. 74 shows an
internal block construction of the mobile telephone terminal.
In FIG. 74, reference numeral 11 denotes a transmission/
reception antenna, numeral 12 a duplexer (signal synthesiz-
ing/separation unit) numeral 13 a wireless signal processing
unit, numeral 14 a speech CODEC (voice signal code
processing unit), numeral 15 a voice microphone, numeral
16 a voice speaker, numeral 17 a channel CODEC (control
signal processing unit), numeral 18 a video CODEC (video
signal processing unit), numeral 19 a keypad (input unit of
numbers and the like), numeral 20 a UIM (user identifier
card corresponding to the SIM card), numeral 21 a display
(video/letter display unit), numeral 22 a power supply unit,
and numeral 31 a terminal control unit. Reference numerals
311 and 312 respectively denote a control memory (such as
a ROM/RAM) and a control CPU provided in the terminal
control unit 31.

[0539] After a wireless signal is received by the antenna
11, the signal is separated into signals corresponding to
respective physical channels (distinguished per wireless
frequency or scramble code) and each resultant signal is
converted into a bit stream by the wireless signal processing
unit 13. A control signal among the signals is converted into
control signal data (message data) by the control signal
processing unit 17 and is written into the RAM (control
memory 311) of the control unit 31.

[0540] The control CPU 312 analyzes the message using
its built-in software and performs processing. If it is judged
as a result of the processing that the message should be
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transmitted, the control CPU 312 assembles the message and
writes it into the control memory (RAM) 311.

[0541] The control signal processing unit 17 converts the
message written into the control memory 311 into a bit
stream and sends it to the wireless signal processing unit 13.
A physical channel is selected by the wireless signal pro-
cessing unit 13 (that is, a scramble code and a wireless
frequency are selected) and the stream data is transmitted as
a wireless signal from the antenna 11 to a base station.

[0542] Stored in the control memory 311 are the cell ID of
a personal-use base station, for which the terminal is regis-
tered, and a control program for achieving the functions
(terminal) described in the third embodiment mode such as
the personal area entrance/exit informing function, the per-
sonal cell preferentially selecting function, and communi-
cation inside the personal area possible/impossible inform-
ing function. The control CPU 312 achieves each function
described above at the timings described in each operation
example of the third embodiment mode by executing the
control program.

[0543] FIG. 75 is a flowchart showing cell selection
processing performed by a current terminal, while FIG. 76
is a flowchart illustrating the cell selection logic according
to the third embodiment mode of the present invention. The
flowcharts shown in FIGS. 75 and 76 each show processing
during communication. During non-communication, a cell,
to which it is intended to establish a link by performing
processing in the flowchart, is recognized as a cell to be used
first at the time of start of communication that may occur
afterward.

[0544] Also, “max[Al, A2, ... An]” in FIG. 75 indicates
a function for, when “n” measured cell powers exit, selecting
the maximum power among them. Further, “H1” in FIG. 75
denotes a hysteresis power threshold value for soft handover
judgment, and “H2” represents a hysteresis power value for
hard handover judgment.

[0545] In addition, timing processing (ST4) in FIG. 75
indicates that this cell selection processing is cyclic process-
ing performed at fixed time intervals. Also, the flowchart in
FIG. 76 only shows a cell selection operation and does not
show informing timing concerning the selection of a cell for
which the terminal is registered (corresponding to the
“allowed cell” described above) (in usual cases, arca
entrance displaying is performed at the time when the
registration cell is selected and is set as a current cell, and
area exit displaying is performed at the time when the
current cell is changed from the registration cell to another
cell)

[0546] Also, in the processing shown in the flowchart in
FIG. 76, in order to acquire every cell ID (ST21), it is
required to receive broadcast information of every cell and
extract its cell ID from the broadcast information. However,
this processing is carried out at cycles that are different from
those of the processing shown in the flowchart and a result
thereof is stored in the control memory 311 of the terminal.
Also, “H3” in FIG. 76 denotes a hysteresis value for
registration cell selection judgment.

[0547] FIG. 75 shows cell selection judgment processing
performed by an ordinary terminal with reference to mul-
tiple cell reception powers. Such judgment processing is
performed by the control CPU 312. When the terminal is
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powered on (ST1), it measures the power of every receivable
cell (ST2) and sets a cell power having the maximum
reception power as a current cell power Pc (ST3).

[0548] That is, at power-on, the terminal is initialized so as
to judge that a cell having the maximum reception power
level is a first candidate for communication. This cell is
referred to as the “current cell”. The cell reception power
measurement is performed for every receivable cell at fixed
intervals. This is expressed as “TIMING” (ST4) in the
flowchart.

[0549] After that, when the power measurement of every
receivable cell is finished (ST5) and “m (=a natural num-
ber)” reception powers of cells using the same frequency as
the current cell (that is, using scramble codes that are
different from that of the current cell) are found as a result
of the power measurement, the powers of these cells are set
as “Pfl, Pf2, . . . Pfm”. Also, if there exist cells using
frequencies that are different from that of the current cell, the
reception powers thereof are set as “Pdl, Pd2, . . . Pdn” (that
is, “n (=a natural number)” reception powers exist). These
operations are performed in ST6.

[0550] Next, the maximum power among the reception
powers of the cells using the same frequency as the current
cell is selected (ST7 and ST8). At this time, if a power that
is higher than the current cell power Pc exists, this power is
set as the maximum cell power, and if not, the current cell
power Pc is set as the maximum cell power.

[0551] Then, every cell satisfying a condition of “Pc-
H1<Pfx” and the current cell are each set as an active
candidate cell (ST9). That is, a value obtained by subtracting
the soft handover hysteresis (H1) from the maximum cell
power (Pc) is set as a threshold value and every cell having
a power higher than the threshold value is selected (ST9).
Each selected cell is set as the active candidate cell. This
means that each cell corresponding to the point (2) in FIG.
53 is searched for (“report range” level shown in FIG. 53
corresponds to “H1”).

[0552] If there exist any active cells other than the current
cell, the active candidate cells and the current cell are each
set as an active cell and links to respective active cells are
established (if communication is being performed) (ST10,
ST14).

[0553] Such processing is repeated at fixed intervals.
Action is taken on the active cell only when the state of the
active cell is changed. That is, if a result of judgment in
ST15 is positive, the cell having been set as the active cell
until now is set as a non-active cell and the link to this cell
is cut. On the other hand, for a cell that is set as a new active
cell, a link establishment procedure is executed (ST 16).
This is a soft handover.

[0554] When there exists no active candidate cell other
than the current cell (ST10; Y), a cell having a different
frequency is set as a handover target candidate for the first
time. In this case, a cell having the maximum power among
the cells having the different frequencies is set as the
candidate (Py). However, unlike in the case of a soft
handover, even if its reception power exceeds that of the
current cell, a handover is not started immediately. The
handover is carried out when a value (Pc+H2) obtained by
adding the judgment hysteresis H2 to the power of the
current cell falls below the power Py of the candidate cell
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(ST12; Y). This corresponds to the point (3) in FIG. 52. If
communication is currently performed, a hard handover is
carried out at this point in time, so that the link to the current
cell is cut and a link to the new cell is established at the same
time (ST13).

[0555] The flowchart in FIG. 76 shows processing accord-
ing to the present invention. It is possible to realize the cell
selection logic (cell selection processing) according to the
present invention by replacing a portion of the flowchart in
FIG. 75 surrounded by a broken line with the flowchart
shown in FIG. 76.

[0556] As shown in FIG. 76, with the cell selection logic
according to the present invention, after the power measure-
ment of each receivable cell (ST5), the cell ID of every
receivable cell is acquired (ST21). After that, it is judged
whether there exists a cell ID matching a cell ID registered
in the terminal (ST22). If such a matching cell ID does not
exist (ST22; N), the processing proceeds to ST6.

[0557] On the other hand, if there exists the matching cell
ID (ST22;Y), the power of a cell (registration cell) having
the matching cell ID is set as Px (ST23) and it is judged
whether “Pc=Px (current cell=registration cell)” (ST24). If
the current cell is the registration cell (ST24; Y), the
processing returns to ST4.

[0558] On the other hand, if the current cell is not the
registration cell (ST24; N), it is judged whether the power
Px of the registration cell exceeds the hysteresis value H3 for
registration cell selection judgment (ST25). If Px is equal to
or smaller than H3 (S25; N), the processing proceeds to ST6.
On the other hand, if Px exceeds H3 (S25;Y), a link to the
cell (current cell) Pc is cut, Px (registration cell) is set as Pc
(current cell), and a link to the registration cell is established
(ST26) (hard handover).

[0559] As described above, with the novel processing
according to the present invention, the terminal judges
whether its registration cell exists among cells, whose recep-
tion powers were measured, using cell IDs received through
broadcast information and the ID registered in the terminal
as well as the cell reception powers. If the registration cell
does not exist, the terminal performs the same operation as
conventional ones.

[0560] On the other hand, if the registration cell exists, the
terminal judges whether the registration cell is the current
cell. If the registration cell is the current cell, the terminal
maintains its status where a link to the registration cell is
established. On the other hand, if the registration cell is not
the current cell, the terminal judges whether the registration
cell should be selected with reference to whether it has a
power exceeding the predetermined hysteresis power H3.

[0561] If the power of the registration cell does not exceed
H3, it is judged that the registration cell is not found and the
processing returns to the same operation as conventional
ones. On the other hand, if it exceeds H3, the registration cell
is newly selected. At this time, if the terminal is performing
communication, a hard handover is carried out.

[0562] The processing in ST25 corresponds to a judgment
as to whether the terminal exists at the point (3) in FIG. 54.
Also, the power value “hysteresis A” in FIG. 54 corresponds
to H3 described in this embodiment mode.
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[0563] [Effect of Third Embodiment Mode]

[0564] According to the third embodiment mode, it is
possible to obtain the following actions and effects. (1)
When a registered terminal enters a personal area, the
terminal recognizes it and informs its user of the entrance.
As a result, the user becomes capable of recognizing the
entrance into the personal area. Also, when the terminal exits
the personal area, the terminal recognizes it and informs the
user of the exit. As a result, the user becomes capable of
recognizing the exit from the personal area.

[0565] (2) The terminal captures a cell by assigning a
higher priority to the personal area. As a result, even if the
radio wave output of a personal-use base station is low, the
personal-use base station is capable of performing commu-
nication with the registered terminal. Consequently, it
becomes possible to use the personal-use base station
regardless of the strength of the radio wave of other outside
(general) base stations. Also, the radio wave output of the
personal-use base station is weak, so that it becomes pos-
sible to achieve savings in electricity consumption.

[0566] (3) It is possible to separate/distinguish between
communication using the personal-use base station and
communication using general base stations. As a result, it
becomes possible to provide a service where charges for
communication using the personal-use base station are dis-
counted, for instance.

[0567] (4) Also, the user becomes capable of knowing
whether he/she receives a service using the personal-use
base station.

[0568] In the third embodiment mode, by making changes
to the construction of the terminal, it becomes possible to
achieve the personal area entrance/exit informing function,
the personal area preferentially selecting function, and com-
munication inside the personal area possible/impossible
informing function.

[0569] Also, by making modifications and changes to the
construction of a base station control apparatus, it becomes
possible to realize the handover execution judgment func-
tion (where handovers to the personal cell are uniformly
prohibited or handovers from the registered terminal are
only permitted). Note that when the registration table is
arranged in a VLR, it is required to make modifications and
changes also to the CN.

[0570] Except for the points described above, it is possible
to construct the mobile telephone network system according
to the third embodiment mode using already-existing base
stations, base station management apparatuses (RNCs), and
CN. Also, already-existing terminals are not registered for
the personal-use base station, so that the use of the personal-
use base station by the terminals is uniformly prohibited. As
a result, it becomes possible to provide a new service
without exerting any influences on the already-existing
system.

[0571] Inaddition, if changes are also made to the already-
existing base station management apparatuses (RNCs) it
becomes possible to make a judgment as to whether a
handover to the personal-use base station is possible or
impossible for each terminal and to carry out a handover
between a general base station and the personal-use base
station only for the registered terminal.
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[0572] <Fourth Embodiment Mode>

[0573] Next, a fourth embodiment mode of the present
invention will be described. In order to carry out the present
invention, it is important how to place the small-sized base
station (NBTS) in an ordinary people’s home and to connect
it to the network of a mobile telephone company. Needless
to say, it is possible to directly draw a line from the mobile
telephone company to the small-sized base station installed
in the home. However, it is unrealistic that a line is newly
installed in each home. Therefore, we will propose below a
more effective method for introducing the small-sized base
station.

[0574] FIG. 77 shows an example of a method for intro-
ducing the small-sized base station system according to the
present invention. Recently, broadband lines, such as
ADSLs, are introduced into ordinary people’s homes in
order to perform access to the Internet.

[0575] Insuchhomes, an ADSL modem is installed, which
is a signal conversion apparatus where a network side is set
as the telephone line of a telephone company and a personal
computer (PC) side performing the Internet access is set as
an IP interface. The ADSL modem is a relay apparatus that
connects the PC to the Internet and is capable of transpar-
ently performing data communication to an access destina-
tion in the case of IP packets.

[0576] In order to apply an Internet connection system
using such an ADSL modem to the base station system
according to the present invention, the small-sized base
station (NBTS 101) is given an IP interface and a small-
sized base station management apparatus (NRNC 102) is
also given an IP interface.

[0577] That is, the NBTS 101 and the NRNC 102 are
constructed so as to perform message transmission/reception
where IP (internet protocol) is used as the protocol in a
network layer. Also, a conversion apparatus 104 that per-
forms conversion between the IP interface and an ATM
interface applied to a mobile telephone network is provided
between the NRNC 102 and a switchboard (MMS 103) of an
already-existing mobile telephone network, and the NRNC
102 is connected to the already-existing mobile telephone
network through the conversion apparatus 104.

[0578] With this structure, a message from the NRNC 102
to the mobile telephone network is converted into an ATM-
based message at the conversion apparatus 104 and is
transmitted to an upper network (CN) or another base station
control apparatus (RNC) via the MMS 103. Also, a message
to be transmitted from the MMS 103 to the NRNC 102 is
converted into an IP-based message by the conversion
apparatus 104. The NRNC 102 transmits (relays) the IP-
based message from the conversion apparatus 104 to the
NBTS 101, and creates an NBTSIP-based message and
transmits it to the NBTS 101.

[0579] The NRNC 102 is connected to an Internet service
provider (ISP) through a line, thereby enabling communi-
cation with the NBTS 101 at an IP packet level. In more
detail, the NRNC 102 is connected to one (edge router E1)
of edge routers constituting the facility in the ISP (ISP
network). On the other hand, the NBTS 101 is connected to
an ADSL modem via a router 106 (such as a home router or
a SOHO router) in an ordinary people’s home, for instance.
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[0580] The ADSL modem is connected to one (edge router
E2) of the ISP edge routers via a line connection apparatus
(DSLAM) of a telephone company network. The edge router
E2 is connected to the edge router E1. Note that as a network
structure from the ADSL modem to the ISP (edge router E2),
it is possible to use a conventional ADSL access network
structure. In this manner, the NBTS is connected to the ISP
network via the routers.

[0581] With this structure, the NBTS 101 becomes
capable of creating an IP-based message and transmitting it
to the NRNC 102 and becomes capable of receiving an
IP-based message from the NRNC 102. Also, with this
structure, the NBTS 101 is placed under a state where it is
always connected to the Internet (ISP), so that it becomes
capable of processing each message concerning call termi-
nation to and call origination from the terminal at all times.

[0582] As described above, the NBTS 101 is given a
function (IP interface portion) of creating and transmitting
an IP-based message and receiving an IP-based message,
and the NRNC 102 is also given a function (IP interface
portion) of creating, receiving, and transmitting (relaying)
an IP-based message.

[0583] With this structure, it becomes possible to realize
the base station system using the ISP as relay means. As a
result, when the terminal registered for the NBTS 101
performs conversation (including call origination and call
termination) using the NBTS 101, IP-based communication
is performed between the NBTS 101 and the NRNC 102 via
the ISP network. On the other hand, when conversation is
performed via another BTS, communication via a conven-
tional ATM-based mobile telephone network is performed.
That is, the communication channel is changed depending
on whether the terminal uses the BTS or the NBTS.

[0584] With the structure described above, there are
obtained the following merits. That is, it becomes possible
to summarize, in the ISP network, signals from NBTSs
installed in multiple homes contracted with the same ISP.
Also, by connecting the ISP network and the NRNC to each
other using a large capacity line, it becomes possible to
accommodate many NBTSs in the same NRNC. Further, on
the ISP network side, no change is made to its role in
achieving Internet access by allowing IP packets to pass
through the network, so that it is not specifically required to
install new apparatuses.

[0585] Consequently, it is sufficient that (1) the small-
sized base station (NBTS) and its management apparatus
(NRNC) are each given an IP interface, (2) the conversion
apparatus is provided between the IP interface and the ATM
interface of the switchboard (MMS) of the already-existing
mobile telephone network, and (3) the line connection
apparatus (DSLAM) between the ISP and the mobile tele-
phone company is utilized, as shown in FIG. 77. With this
structure, it becomes possible to construct a system for
introducing the personal-use base station system at low cost.

[0586] According to the fourth embodiment mode, in the
small-sized base station system, the base station and the base
station management apparatus are each given an IP inter-
face, the small-sized base station is connected to the IP
interface of an apparatus for converting a telephone line
introduced in a home into an Internet access line, and the
facility of an Internet access provider (ISP) providing the
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Internet access line as a service is connected to the network
of a mobile telephone company via a line. With this struc-
ture, the base station management apparatus is given the IP
interface and is connected to the line to the ISP. Also, the
apparatus that performs conversion between the IP interface
and an ATM interface of a network-side switchboard of the
mobile telephone company is inserted between the base
station management apparatus and the switchboard and both
of them are connected to each other, thereby constructing a
network. As a result, it becomes possible to realize an
introduction system for the mobile telephone small-sized
base station system aimed at accommodating the home-use
small-sized base station in a mobile telephone network.

[0587] Although only some exemplary embodiments of
this invention have been described in detail above, those
skilled in the art will readily appreciated that many modi-
fications are possible in the exemplary embodiments without
materially departing from the novel teachings and advan-
tages of this invention. Accordingly, all such modifications
are intended to be included within the scope of the invention.

What is claimed is:
1. A terminal status control system comprising:

a registration table in which information concerning ter-
minal that is allowed to use a specific base station is
registered;

a judging unit judging whether a terminal that has entered
a cell of the specific base station is the terminal
registered in the registration table by referring to the
registration table; and

a control unit, if the terminal is the registered terminal,
placing the terminal under a communicable status using
the specific base station, and if not, placing the terminal
under an incommunicable status using the specific base
station.

2. A terminal status control system according to claim 1,

wherein with reception of a location updating request
transmitted from the terminal as a trigger, the judging
unit judges whether the terminal is the registered ter-
minal by acquiring base station specifying information
for specifying the base station that received the location
updating request from the terminal and identification
information of the terminal, and judging whether the
base station specifying information and the terminal
identification information are registered in the registra-
tion table, and

if the terminal is the registered terminal, the control unit
approves the location updating request from the termi-
nal, and if not, rejects the location updating request
from the terminal.

3. A terminal status control system according to claim 1,

wherein the terminal is constructed so as to transmit the
location updating request when a location area identi-
fier received from a base station is changed due to an
inter-cell movement, and

the terminal status control system further comprises:

a giving unit giving the specific base station a location
area identifier for the specific base station that is
different from location area identifiers broadcasted in
cells adjacent to the cell of the specific base station as
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a location area identifier that the specific base station
broadcasts in the cell thereof.
4. A terminal status control system according to claim 3,

wherein the giving unit is provided in a base station
control apparatus that manages and controls the specific
base station, and

the base station control apparatus includes a conversion
unit converting a location area identifier of a location
area, to which the specific base station belongs, con-
tained in broadcast information, which the base station
control apparatus receives from a location management
apparatus managing the location of each terminal exist-
ing in the location area, to which the specific base
station belongs, and transfers to the specific base sta-
tion, into the location area identifier for the specific
base station.

5. A terminal status control system according to claim 4,

wherein the conversion unit converts the location area
identifier for the specific base station contained in the
location updating request from the terminal, which the
base station control apparatus receives from the specific
base station and transmits to the location management
apparatus, into the location area identifier of the loca-
tion area to which the specific base station belongs.

6. A terminal status control system according to claim 4,

wherein the location management apparatus includes a
management table for managing identification informa-
tion unique to each terminal, a location area identifier
of a location area in which the terminal exists, and a
temporary identification information temporarily allo-
cated to the terminal, and

the registration table and the judging unit are provided in
the location management apparatus,

wherein the base station control apparatus adds identifi-
cation information of the specific base station to the
location registration request received from the specific
base station, and transmits the location registration
request to the location management apparatus, and

the judging unit acquires the identification information of
the base station from the location registration request
received by the location management apparatus as the
base station specifying information, and if terminal
identification information contained in the location
updating request is the terminal temporary identifica-
tion information, further acquires corresponding iden-
tification information unique to the terminal from the
management table and judges whether the base station
specifying information and the identification informa-
tion unique to the terminal are registered in the regis-
tration table.

7. A terminal status control system according to claim 6,

wherein the location management apparatus judges
whether it is possible to approve the location updating
request from the terminal,

wherein if it is impossible to permit the location updating,
the location management apparatus transmits updating
rejection to the terminal, and if it is possible to permit
the location updating, causes the judging unit to per-
form the judging processing,
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wherein if it is judged as a result of the judging processing
that use of the specific base station is allowable, per-
mission with respect to the location updating is trans-
mitted to the terminal, and if not, rejection with respect
to the location updating is transmitted to the terminal.

8. A terminal status control system according to claim 4,

wherein the registration table and the judging unit are
provided in the base station control apparatus, and

the judging unit acquires the identification information of
the specific base station managed by the base station
control apparatus as the base station specifying infor-
mation, and if identification information of the terminal
contained in the location updating request received
from the specific base station by the base station control
apparatus is temporary identification information,
acquires identification information unique to the termi-
nal by inquiring of the terminal, and judges whether the
base station specifying information and the identifica-
tion information unique to the terminal are registered in
the registration table.

9. A terminal status control system according to claim 8,

wherein when the base station control apparatus receives
the location updating request from the specific base
station, the judging unit performs the judging process-
ing before the location updating request is transmitted
to the location management apparatus, and

if it is judged as a result of the judgment by the judging
unit that use of the specific base station is allowable, the
base station control apparatus transmits the location
updating request to the location management apparatus,
and if not, transmits updating rejection to the terminal
with respect to the location updating request.

10. A terminal status control system according to claim 3,

wherein the location management apparatus, when a call
termination request to the terminal occurs after the
terminal is placed by the control unit under the com-
municable status using the specific base station,
receives an inquiry from a transfer unit of the call
termination request concerning a location area corre-
sponding to a transmission destination of the call
termination request, acquires the base station specify-
ing information of the specific base station from the
registration table, and informs the transfer unit of the
identification information of the specific base station
along with a corresponding location area identifier,
based on the acquired location area identifier and base
station specifying information of the specific base
station, the transfer unit transmits the call termination
request only to the base station control apparatus that
controls the specific base station, and

the base station control apparatus, when receives the call
termination request, transmits the call termination
request to each base station that the base station control
apparatus controls.

11. A terminal status control system according to claim
10,

wherein the transfer unit gives the base station specifying
information of the specific base station to the call
termination request, and
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the base station control apparatus, when receives the call
termination request, transmits the call termination
request only to the specific base station based on the
base station specifying information of the specific base
station contained in the call termination request.

12. A terminal status control system according to claim &,

wherein after the terminal is placed by the control unit
under the communicable status using the specific base
station, when a call termination request to the terminal
is received, the base station control apparatus acquires
the base station specifying information of the specific
base station corresponding to the identification infor-
mation of the terminal contained in the call termination
request from the conversion table and transmits the call
termination request only to the specific base station
based on the acquired base station specifying informa-
tion.

13. A terminal status control system according to claim 4,

wherein the base station control apparatus that controls
the specific base station uniformly rejects handover
requests from other base station control apparatuses.

14. A terminal status control system according to claim 4,

wherein with respect to a handover request from another
base station control apparatus, the base station control
apparatus that controls the specific base station judges
whether a terminal that is a target of the handover
request is the terminal allowed to use the specific base
station based on registration contents of the registration
table,

wherein if the target terminal is the allowed terminal, the
base station control apparatus approves the handover
request, and if not, rejects the handover request.
15. A terminal status control system according to claim
14,

wherein when call origination from the terminal is
received, the another base station control apparatus
acquires the identification information unique to the
terminal from the terminal, adds the identification
information unique to the terminal to the handover
request from the terminal, and transmits the handover
request to the base station control apparatus that con-
trols the specific base station, and

the base station control apparatus controlling the specific
base station acquires the identification information
unique to the terminal necessary to perform the judging
processing from the handover request.

16. A terminal comprising:

a detection unit detecting entrance and exit into and from
a cell of a specific base station that the terminal is
allowed to use; and

an informing unit informing a user of the terminal of the
entrance and the exit into and from the cell of the
specific base station.

17. A terminal according to claim 16, further comprising:

a second informing unit, when the terminal is currently
performing communication, informing the user of the
terminal of whether the communication is performed
using the specific base station.
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18. A terminal according to claim 16, further comprising:

a storage unit storing identification information of the
specific base station,

wherein the detection unit receives base station identifi-
cation information periodically transmitted from at
least one base station with which the terminal is com-
municable, and if identification information matching
the identification information stored in the storage unit
is contained in the received identification information,
detects that the terminal has entered the cell of the
specific base station.

19. A terminal according to claim 18,

wherein after the terminal enters the cell of the specific
base station, when reception of the identification infor-
mation from the specific base station becomes impos-
sible, the detection unit detects that the terminal has
exited the cell of the specific base station.

20. A terminal according to claim 16, further comprising:

a selection unit, when selecting one of a plurality of base
stations with which the terminal is communicable, if
the specific base station is contained among the plu-
rality of base stations, preferentially selecting the spe-
cific base station.

21. A terminal status control system according to claim 1,

further comprising:

an internet protocol (IP) interface portion that is provided
between the specific base station and the base station
control apparatus that manages and controls the specific
base station and performs [P communication therebe-
tween, and

an apparatus that is provided between the base station

control apparatus and a switchboard of a network

including other base station control apparatuses and the

location management apparatus, and performs conver-

sion between the IP interface and another interface
applied to the switchboard.

22. A base station control apparatus that manages and

controls a specific base station that is usable only by a

terminal allowed to use the specific base station, comprising:

a unit receiving a message relating to a handover, whose
handover destination is a cell of the specific base
station, from another base station control apparatus;
and

a control unit uniformly rejecting processing relating to
the handover based on the message from the another
base station control apparatus.
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23. A base station control apparatus that manages and
controls a specific base station that is usable only by a
terminal allowed to use the specific base station, comprising:

a registration table in which information concerning the
terminal allowed to use the specific base station is
registered;

a judging unit, with respect to a handover request whose
handover destination is a cell of the specific base
station, judging whether a terminal issued the handover
request is the terminal allowed to use the specific base
station by referring to the registration table; and

a control unit, if the terminal issued the handover request
is the terminal allowed to use the specific base station,
performing processing relating to the handover, and if
not, rejecting the handover.

24. Abase station control apparatus according to claim 22,

wherein the control unit rejects the handover by, with
respect to a request to secure a resource for the han-
dover to the specific base station received from the
another base station control apparatus, not transmitting
the resource securing request to the specific base station
but transmitting a resource securing failure message to
the another base station control apparatus.

25. Abase station control apparatus according to claim 23,

wherein the control unit rejects the handover by, with
respect to a request to secure a resource for the han-
dover to the specific base station received from the
another base station control apparatus, not transmitting
the resource securing request to the specific base station
but transmitting a resource securing failure message to
the another base station control apparatus.

26. A terminal status control system according to claim 1,

wherein the specific base station is connected to the base
station control apparatus via an Internet service pro-
vider network.
27. A terminal status control system according to claim
25,

wherein if the specific base station is always connected to
the Internet service provider network and a terminal
located in the cell thereof is allowed to use the specific
base station, the specific base station performs control
of call origination from and/or call termination to the
terminal.

Ex.1008 / Page 115 of 115

APPLE INC.



