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(57) Abrege(suite)/Abstract(continued):

communication system before a communication resource of the second communication system Is obtained. The first
communication system releases the communication resource of the first communication system In response to the control signal
Indicating the desire to transit to the second communication system even before the communication resource of the second
communication system Is obtained.
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ABSTRACT

A moblle communication terminal 10 is configured to transmit

a control signal indicating a request for cell reselection to the

second communicatlion system to the first communication system before

—

a communlcation resource of the second communication system is

reserved while the mobile communication terminal was located in the

first communication system. The first communication system releases

a communication resource of the first communication system in response

to the control signal indicating the request for cell reselection

to the second communication system even before the communication

P

resource of the second communication system 1s reserved.
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DESCRIPTION

TITLE OF THE INVENTION: MOBILE COMMUNICATION TERMINAL, MOBILE
COMMUNICATION CONTROLLER, MOBILE COMMUNICATION SYSTEM, AND MOBILE
COMMUNICATION METHOD

TECHNICAL FIELD
(0001 ]

The present invention relates to a moblle communication

terminal configured to perform cell reselection from a first
communication system to a second communication system, a moblle
communication controller, amobile communication system, and a mobile

communication method.

BACKGROUND ART
[0002]

Ina first communication system such as a UMTS (Universal Mobile

Telecommunication System), a mobille communication terminal 1n an i1dle

state or a connected state can perform cell reselection to a second

communication system such as a GSM (Global System for Mobile

T 1

Communication) and an LTE (Long Term Evolution) 1n accordance with

information broadcast from networks.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0003]

Patent Document 1: Patent Publication JP2009-501471

SUMMARY OF THE INVENTION
10004 ]

When the mobile communication terminal performs® cell

reselection from the first communication system to the second

P

communication system, a communication resource of the first

communication system remains reserved until the first communication

system detects release of the communication resource. Alternatively,

the communication resource of the first communication system remains
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reserved until the mobilile communication terminal requests the release
of the communication resource.
[0005]

Thus, the communication resource of the first communication

system remains as a redundant resource when the mobile communication

terminal performs cell reselection from the first communication
system to the second communication system.
[0006] '

The present 1nvention has been made to solve the above problem,
and an objective of the present invention 1s to provide a mobile
communication terminal, a mobile communication controller, a mobille
communication system, and a mobile communication method that can

F
—

prevent a communication resource of a first system from remalning

as a redundant resource.
(0007 ]

A mobile communication terminal according to the first feature

of the present invention 1s configured to perform cell reselection

b

from a first communication system to a second communication system.

The mobilile communication terminal i1ncludes a transmission unit

configured to transmit a control signal 1ndicating a request for cell

reselection to the second communication system to the filrst

communication system before a communication resource of the second

communication system 1s reserved while the mobilile communilication

L

terminal was located in the first communication system. The control

-t

signal causes the flrst communication system to release a

communication resource of the first communicatlion system even before

F

the communication resource of the second communication system 1s

reserved.
10008]

A mobilile communication terminal according to the second feature

Oof the present i1nvention 1s configured to perform cell reselection

from a first communication system to a second communication system.

The communication terminal i1ncludes a transmission unit configured
to transmit the second communication system a control signal

1ndicating that the mobile communication terminal was located in the
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first communication system before cell reselection to the second

communication system, when themobile communication terminal performs

cell reselection to the second communication system. The control

signal causes the second communication unit to transmit the first

communication system an 1nstruction to release a communication

resource of the first communication system.
[0009]

A mobile communication controller according to the third

feature of the present invention 1s provided in a first communication

system and configured to control a communication resource for

establishing a radio connection with a mobile communication terminal

configured to perform cell reselection from the first communication

system to a second communication system. The moblle communication

controller 1ncludes a reception unit configured to receilve a control.

signal from the mobile communication terminal before a communication

resource of the second communication system 1s reserved whilile the

mobile communication terminal was located 1n the first communication

system, the control signal 1ndicating a request for cell reselection

to the second communication system; and a control unit configured

to release a communication resource of the first communication system

1n response to the control signal even before the communication

P

resource of the second communication system 1s reserved.
[0010]

A mobile communication controller according to the fourth

feature of the present 1nvention 1s provided in a second communication

system and configured to control a communication resource for

establishing a radio connection with a mobile communication terminal

configured to perform cell reselection from a first communication

system to the second communication system. The mobile communication

controller 1ncludes a reception unit configured to receive a control

signal from the mobile communication terminal when the mobile

communication terminal performs cell reselection to the second
communication system, the control signal indicating that the mobile

communication terminal was located in the first communication system

pbefore cell reselection to the second communication system; and a
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transmission unit configured to transmit the first communication
system an 1nstruction to release a communication resource of the first
communication system 1n response to the control signal.

[0011]

A mobile communication system according to the fifth feature

F

of the present invention includes a first communication system; a

second communication system; and a moblle communication terminal

configured to perform cell reselection from the first communication
system to the second communication system. The moblle communication
terminal transmits to the first communication system a control signal
indicating a request for cell reselection to the second communication
system before a communication resource of the second communication

system 1s reservedwhile themobille communication terminal was located

1in the first communication system. The first communication system

releases a communication resource of the first communication system

1n response to the communication signal even before the communication

F

resource of the second communication system 1s reserved.
(0012]

A moblle communication system according to the third feature

of the present i1nvention 1ncludes a first communication system; a

second communication system; and a mobile communication terminal

configured to perform cell reselection from the first communication

system to the second communication system. The mobile communication
terminal 1s configured to transmit the second communication system

a control signal i1ndicating that the mobile communication terminal

was located 1in the first communication system before cell reselection

to the second communication system, when the mobile communication

terminal performs cell reselection to the second communication system.

T'he second communication system is configured to transmit the first

communication system an instruction to release a communication

resource of the first communication system in response to the control
signal.
[0013]

A mobile communication method according to the seventh feature

of the present 1nvention is employed in a mobile communication system

4
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including a first communication system, a second communilication system,

and a mobilile communication terminal configured to perform cell

reselection from the first communicatlion system to the second

communication system. The mobile communication method 1ncludes

transmitting a control signal from the mobile communication terminal

to the first communication system, before a communication resource

of the second communication system 1s reserved while the mobille

communication terminal was located in the first communication system,

the control signal 1ndicating a request for cell reselection to the

second communication system; and releasing, by the first

p

communication system, a communication resource of the first

communication system in response to the communication signal even

before the communication resource of the second communication system

1s reserved.
(0014 ]

A mobile communication method according to the eighth feature
of the present invention is employed 1n a mobille communication system

1ncluding a first communication system, a second communication system,

and a moblle communication terminal configured to perform cell

reselection from the first communication system to the second

communication system. The mobile communication method includes

transmitting a control signal from the mobile communication terminal
to the second communication system when the mobile communilcation
terminal performcell reselection to the second communication system,

the control signal i1ndlicating that the mobile communication terminal

was located 1n the first communication system before cell reselection

to the second communication system; and transmitting an instruction

from the second communication system to the first communication system

1n response to the control signal, the instruction given to release

F

a communication resource of the first communication system.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

| FIG. 1] FIG. 1 1s a diagram 1llustrating a mobile communication

system 100 according to a first embodiment.



10

15

20

25

30

39

CA 02778282 2012-04-19

[FIG. 2] FIG. 2 1s a diagram illustrating a communication terminal

device 10 according to the first embodiment.

[FIG. 3] FIG. 3 1s a diagram i1llustrating a mobilile communication

controller 30 according to the first embodiment.

[FIG. 4] FIG. 4 1s a sequence diagram 1llustrating an operation

.

of the mobile communication system 100 according to the first

embodiment.

[FIG. 5] FIG. 5 1s a sequence diagram 1llustrating an operation

ﬁ

of the mobile communication system 100 according to the first

embodiment.

[ FIG. 6] FIG. 6 1s a sequence diagram illustrating an operation

P

of the mobilile communication system 100 according to a second

embodiment.

[ FIG. 7] FIG. 7 1s a sequence dilagram illustrating an operation

F

of the mobile communication system 100 according to the second

embodiment.

MODES FOR CARRYING OUT THE INVENTION
[0016]

Mobile communication systems according to embodiments of the

present 1nvention will be described with reference to the drawings.

ﬁ

Note that, 1n the following description of the drawings, same or

simllar reference signs denote same or similar elements and portions.
[0017]

In addition, 1t should be noted that the drawings are schematic

*

and rati1os of dimensions and the like are different from actual ones.

Therefore, specific dimensions and the like should be determined in

consideration of the following description. Moreover, the drawings

F

also 1nclude portions having different dimensional relationships and

ratios from each other.
(0018 ]

[Overview of Embodiment]

F

A moblle communication system according to each of the

embodiments 1ncludes a first communication system, a second

communication system, and a mobile communication terminal configured
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to perform cell reselection from the first communication system to
the second communication system.
10019]

Firstly, the mobile communication terminal 1s configured to

transmit a control signal indicating a request for cell reselection

to the second communication system before a communication resource

F

of the second communication system 1s reserved while the mobile

communication terminal was located in the first communication system.

The first communlcation system 1s configured to release a

communication resource of the first communication system in response

to the communication signal even before the communication resource

ﬁ

of the second communication system 1s reserved.
[0020]

As described above, the first communication system releases the

communication resource of the first communication system in response

to the control signal indicating the request for cell reselection
to the second communication system even before the communication

resource of the second communication system is reserved. Thus, the

communication resource of the first communication system can be

-

prevented
[0021]

Secondly, when perform cell reselection to the second

from remaining as a redundant resource.

communication system, themobile communication terminal is configured

to transmit to the second communication system, a control signal

indicating that the mobile communication terminal was located in the

first communication system before perform cell reselection to the

second communication system. The second communication system is

configured to transmit an instruction to release the communication

resource of the first communication system to the first communication

system 1n response to the control signal.
10022]

As described above, the second communication system transmits

P

the 1nstruction to release the communication resource of the first

communication system to the first communication system in response

to the control signal indicating that the mobile communication
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terminal was located 1n the first communication system before cell

reselection to the second communication system. Thus, the

communication resource of the first communication system can be

prevented from remaining as a redundant resource.
[0023]

In the embodiments, a UMTS and an LTE are exemplified as

communilication systems. However, the communication systems are not

limited to these. In the embodiments, both cell reselectlon from the
UMTS to the LTE and cell reselection from the LTE to the UMTS are

described.
[0024]

[First Embodiment]

(Configuration of Mobile Communication System)

F

A configuration of a mobile communication system according to

a first embodiment will be described below with reference to the

drawings. Fig. 1 1s a diagram illustrating a mobile communication

system 100 according to the first embodiment.
[0025]

As shown 1n F1g, 1, the mobile communication system 100 includes

a mobile communication terminal 10, a base station 20A (hereinafter
referred to as NodeB 20A), an RNC 30A, a base station 30B (hereinafter
referred to as eNodeB 30B), an SGSN/GGSN 40A, an MME 40B, and a core
network 50.

[0026]

The Node B20A, the RNC 30A, and the SGSN/GGSN 40A are devices
that belong to the UMTS (Universal Mobile Telecommunication System),
and the eNodeB 30B and the MME 40B are devices that belong to the
LTE (Long Term Evolution). The SGSN/GGSN 40A and the MME 40B are

devices included in the core network 50.
[0027]

The communication terminal device 10 is a device configured to

be capable of performing cell reselection from one communication

P

system of the UMTS and the LTE, to the other communication systemn.

For example, the communication terminal device 10 has a function of
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performing radio communications with the NodeB 20A and a function

of performing radio communications with the eNodeB 30B.
[0028]

In the first embodiment, "cell reselection” means that the
communication terminal device 10 switches a communication system with

which the communication terminal device 10 communicates 1n a connected

state.

[0029]
The NodeB 20A 1s a device (NodeB) that manages an area 25A and

performs radio communications with the communication terminal device
10 located 1in the area Z25A.

[0030]
The RNC 30A 1s a device (Radio Network Controller) that is

connected to the NodeB Z20A and establishes a radio connection with

the communication terminal device 10 located 1n the area 25A.

Specifically, the RNC 30A controls a communication resource in the

UMTS. For example, the RNC 30A controls a radio resource for

establishing the radio connection (e.g., RRC connection) between the
communication terminal device 10 and the RNC 30A, a circuilt resource
between devices such as the SGSN/GGSN 40A and the NodeB 20A, or a

device resource such as memory utilization of the RNC 30A.

Specifically, the communication resource includes the radio resource,

the circuit resource, and the device resource described above.
[0031]

The eNodeB 30B 1s a device (evolved NodeB) that manages an area

20B and performs radio communications with the communication terminal
device 10 located in the area 25B. The eNodeBRB 30B establishes a radio

connection with the communication terminal device 10 in the area 25B.

Specifically, the eNodeB 30B controls the communication resource in

F

the LTE. For example, the eNodeB 30B controls a radio resource for

establishing a radio connection (e.g., RRC connection) between the

communication terminal device 10 and the eNodeR 30B.
(0032]

In the first embodiment, the RNC 30A and the eNodeB 30B are

examples of a mobile communication controller configured to control
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the communication resource for establishing the radio connection with
the communication terminal device 10.
[0033]

The SGSN/GGSN 40A is a device (SGSN; Serving GPRS Support Node
or GGSN; Gateway GPRS Support Node) configured to exchange packets

1n a packet exchange domain. Although not 1llustrated in Fig. 1, a

device (Mobile Switching Center) configured to performcall switching

1n a call switching domain.
10034 ]

The MME 40B 1s a device (Mobility Management Entity) that 1s

connected to the eNodeB 30B and manages the mobility of the
communication terminal device 10 that established a radio connection
with the eNodeB 30B.

[0035]

(Configuration of Mobile Communication Terminal)

F

The configuration of the mobile communication terminal

according to the first embodiment will be described below with

reference to the drawings. Fig. 2 1s a diagram illustrating the

communication terminal device 10 according to the first embodiment.

As shown 1n FIG. 2, the communication terminal device 10 includes

a communication unit 11 and a control unit 12.
[0036]
The communication unit 11 communicates with the UMTS through

the radio connection established with the RNC 30A through the NodeB

20A. The communication unit 11 also communicates with the LTE through
the radio connectilion established with the eNodeB 30B.
[0037]

In the first embodiment, the communication unit 11 transmits

or recelves a control signal for establishing the radio connection

(e.g., RRC Connection) with the RNC 30A or the eNodeB 30B. Similarly,

the communication unit 11 transmits or receives a control signal for

releasing the radio connection (e.g., RRC Connection) established
with the RNC 30A or the eNodeB 30B.
[0038]

10
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The control unit 12 controls the communication terminal device

10 entirely. For example, the control unit 12 controls and thus makes

the communicationunit 11 transmit the control signal for establishing
or releasing the radio connection (e.g., RRC Connection).
[0039]

In the first embodiment, the control unit 12 controls and thus

makes the communication unit 11 transmit a control signal indicating

a request for cell reselection to the second communication system

to the first communication system before the communication resource

of the second communication system1s reserved while the communication
terminal device 10 was located 1n the first communication system.

[0040]

"Request for cell reselection to the second communication

system” may be a request for cell reselection to a particular

communication cell of the second communication system. For example,

the particular cell 1ncludes a cell managed by an HeNB: Home eNodeBR,

a femto cell, a CSG (Closed Subscriber Group) cell configured to be

F

capable of setting a connection authorized user. Alternatively, the

request for cell reselection to the second communication system may

be a request for cell reselection to the second communication system

1n a case where the communication terminal 10 autonomously operates.
[0041]

When transmitting the control signal indicating the request for

cell reselection to the second communication system, the

communication terminal device 10 or the first communication system

1s preferably aware that the communication terminal device 10 is

adjacent to or 1n an area of a communication cell of the second

F

communication system as a target of the cell reselection request.

Thus, the communication terminal device 10 preferably measures in

P

advance the receilived quality of a control signal (CPICH) from the

second communication system. Alternatively, the communication

F
p—

terminal device 10 stores in advance, a location and a frequency of

a connected communication cell in the second communication system

(Finger Print). The communication terminal device 10 may include

11
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information i1ndicating the location and the frequency of the
communication cell 1n the control signal.
[0042]

Here, the first communication system may be the UMTS and the

second communication system may be the LTE. It should be noted that

ﬁ

the first communication unit may be the LTE and the second

communication unit may be the UMTS.
1004 3]

(Configuration of Mobile Communication controller)

g

A configuration of the mobile communication controller

according to the first embodiment will be described with reference

to the drawings. Fig. 3 1s a diagram illustrating the mobile

communication controller 30 according to the first embodiment. As
shown 1n Fig. 3, the mobile communication controller 30 includes a

communication unit 31 and a control unit 32.
(0044 ]

In the first embodiment, the mobile communication controller

30 1s a device that controls the communication resource in the first

communication system in a case where the communication terminal device

10 performs cell reselection from the first communication system to

the second communication system.

[0045]
As described above, the RNC 30A and the eNodeB 30B are examples

of the mobile communication controller 30. Thus, when the UMTS is

the first communication system, the mobile communication controller

30 1s the RNC 30A, and when the LTE is the first communication system,

the moblle communication controller 30 is the eNodeB 30B.
100406}

The communication unit 31 communicates with the communication

terminal device 10 through the radio connection established with the

communication terminal device 10.
(0047 ]

In the first embodiment, the coOmmunication unit 31 transmits

or recelives a control signal for establishing the radio connection

(e.g., RRC Connection) with the communication mobile terminal 10.

12
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Simlilarly, the communication unit 31 transmits or recelives a control

signal for releasing the radio connection (e.g., RRC Connection)
established with the communication terminal device 10.
(0048 ]

In the first embodiment, the communication unit 31 recelves the

control signal indicating the reqguest for cell reselection to the

second communication system before the communication resource of the
second communication system 1s reserved while the communication
terminal device 10 was located 1n the first communication system.
(004 9]

The control unit 32 controls the mobile communication
controller 30 entirely. For example, the control unit 32 controls

and thus makes the communication unit 31 transmit the control signal

for controllling the establishment or releasing of the radio connection

(e.g., RRC Connection).
(0050 ]

In the first embodiment, upon receiving the control signal
indicating the request for cell reselection to the second
communication system, the control unit 32 releases the communication

ﬁ

resource of the first communication system even before the

communication resource of the second communication system 1is
reserved.
(0051 ]

(Operation of Mobile Communication System)

Operations of the mobile communication system according to the

first embodiment will be described below with reference to the

drawings. Fig. 4 and Fig. 5 are sequence diagrams illustrating the

operations of the mobile communication system 100 according to the

first embodiment.
[0052]

Firstly, a case where the communication terminal device 10

performs cell reselection from the UMTS to the LTE will be described

with reference to Fig. 4. Specifically, in Fig. 4, the UMTS is the

first communication system and the LTE is the second communication

system.

13
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10053]

As shown 1n Fig. 4, the communication terminal device 10 1s 1n
the connected state 1in the UMTS at Step 10A. At Step 10B the
communication terminal device 10 1s 1n an 1dle state 1n the LTE.

(0054 ]

At Step 11, the communication terminal device 10 transmits the

ﬁ

control signal (Preferred to LTE) indicating the request for cell

ﬂ

reselection to the LTE through a message 1n an RRC layer (layer 3)

to the RNC 30A. It should be noted that the communication resource

of the LTE 1s not reserved at this stage.
[0055]
At Step 12 the RNC 30A releases the communication resource of
the UMTS.
[0056]
At Step S13, the RNC 30A transmits RRC Connection Release to

B

the communication terminal device 10 through a message in the RRC
layver (lavyer 3).
[0057 ]

At Step 14, the communication terminal device 10 transmits RRC
Connection Release Complete to the RNC 30A through a message in the
RRC laver (lavyer 3).

[0058]

At Step 15, the mobille communication terminal 10 transitions

to the i1dle state 1n the UMTS. Specifically, the communication

terminal device 10 transitions from the connected state to the idle
state 1n the UMTS through the processing at Step 12 to Step 14.
[0059]

At Step 1o, the communication terminal device 10 transmits RRC

Connection Request to the eNodeB 30B through a message in the RRC
layer (layer 3).
[0060]

It should be noted that the processing at Step 16 is

automatically performed by the communication terminal device 10

through a redirection procedure or a reconnection procedure. It

should be noted that, alternatively, the processing at Step 16 is

14
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performed by the communication terminal device 10 through a NAS (Non

Access Stratum) Recovery procedure (e.g., 3GPP TS25.331 v9.0.0).

[0061]
At Step 17 the eNodeB 30B sets up the communication resource

of LTE.
[00062]
At Step 18, the eNodeB 30B transmits RRC Connection Setup to

the communication terminal device 10 through a message 1n the RRC
layer (layer 3).
(0063 ]

At Step 19, the communication terminal device 10 transmits RRC

Connection Setup Complete to the eNodeB 30B through a message 1in the
RRC layer (layer 3).
(0064 ]

At Step 20, the mobille communication terminal 10 transitions

to the connected state i1n the LTE. Specifically, the communication

terminal device 10 transitions from the 1dle state to the connected

L

state 1n the LTE through the processing at Step 16 to Step 109.
10005 ]

Secondly, a case where the communication terminal device 10

performs cell reselection from the LTE to the UMTS will be described

with reference to Fig. 5. Specifically, in Fig. 5, the LTE is the

first communication system and the UMTS 1s the second communication

system.
[00606]

As shown 1n Fig. 5, the communication terminal device 10 is in
the idle state in the UMTS at Step 110A. At Step 110B, the
communication terminal device 10 i1s 1n the connected state 1in the
LTE.

[0067]

At Step 111, the communication terminal device 10 transmits the

control signal (Preferred to UMTS) indicating the request for cell

reselection to the UMTS to the eNodeB 30B through a message in the

RRC layer (layer 3). It should be noted that the communication

resource OoO.

the UMTS 1s not reserved at this stage.

15
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[ 0068]

At Step 112 the eNodeB 30B releases the communication resource
of the LTE.
[0069]

At Step S113, the eNodeB 30B transmits RRC Connection Release

to the communication terminal device 10 through a message in the RRC

layer (layer 3).
[0070]

At Step 114, the communication terminal device 10 transmits RRC

Connection Release Complete to the eNodeB 30B through a message in
the RRC layer (layer 3).
[0071]

At Step 115, the mobile communication terminal 10 transitions

to the 1dle state i1n the LTE. Specifically, the communication

terminal device 10 transitions from the connected state to the idle
state 1n the LTE through the processing at Step 112 to Step 114.
[0072]

At Step 116, the communication terminal device 10 transmits RRC
Connection Request to the RNC 30A through a message in the RRC layer
(layer 3).

[0073]

It should be noted that the processing at Step 116 is

automatically performed by the communication terminal device 10

through the redirection procedure or the reconnection procedure. It

should be noted that, alternatively, the processing at Step 116 is

performed by the communication terminal device 10 through the NAS
(Non Access Stratum) Recovery procedure
(0074 ]

At Step 117 the RNC 30A sets up the communication resource of
the UMTS.
[0075]

At Step 118, the RNC 30A transmits RRC Connection Setup to the
communication terminal device 10 through a message in the RRC layer
(layer 3).

[0076]
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At Step 119, the communication terminal device 10 transmits RRC
Connection Setup Complete to the RNC 30A through a message 1n the
RRC lavyer (layer 3).

[0077]

At Step 120, the mobile communication terminal 10 transitions

to the connected state 1n the UMTS. Specifilically, the communication

terminal device 10 transitions from the connected state to the 1dle
state 1n the UMTS through the processing at Step 116 to Step 119.
[0078] |

(Operation and

-l-1 gri—-
H W—

fect)

In the first embodiment, the first communication system

releases the communication resource of the first communication system

1n response to the control signal 1ndicating the request for cell

reselection to the second communication system even before the

communication resource of the second communication system 1s reserved.

Thus, the communication resource of the first communication system
can be prevented from remaining as a redundant resource.
[0079]

The communication may be momentarily disconnected during the

cell reselection from the first communication system to the second

communication system. However, i1t should be noted that the radio

connection between the communication terminal device 10 and the second
communication systemis established through the redirection procedure,
the reconnection procedure, or the NAS Recovery procedure, and thus

the communication 1s not disconnected.
[0080]
[ Second Embodiment]

A second embodiment will be described below with reference to

the drawings. The difference fromthe first embodiment will bemainly

described below.
[0081]

In the first embodiment, the communication terminal device 10

transmits the control signal indicating the request for cell

reselection to the second communication system to the first

communication system before the communication resource of the second
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communication system 1s reserved whille the communication terminal

device 10 was located 1in the first communication system. The first

communication system (mobile communication controller 30) releases

P

the communilication resource of the first communication system in

response to the control signal i1ndicating the request for cell

reselection to the second communlcation system even before the
communication resource of the second communication system 1is

reserved.
[0082]

In contrast, in the second embodiment, the communication
terminal device 10 transmits the second communication systema control

signal 1ndicating that the communication terminal device 10 was

1

located 1n the first communication system before cell reselection
to the second communication system. The second communication system

(mobile communication controller 30) transmits an instruction to

release the communication resource of the first communication system
to the first communication system 1n response to the control signal

indicating that the communication terminal device 10 was located in

the first communication system before cell reselection to the second

communication system.
[0083]

In the second embodiment, the mobile communication controller
30 1s a device that controls the communication resource 1n the second

communlication system in a case where the communication terminal device

10 performs cell reselection from the first communication system to
the second communication system.
10084 ]

As described above, the RNC 30A and the eNodeB 30B are examples

of the moblle communication controller 30. Thus, when the UMTS is

the second communication system, the mobile communication controller

30 1s the RNC 30A, and when the LTE is the second communication system,

the mobile communication controller 30 is the eNodeR 30BRB.
[0085]

(Operation of Mobile Communication System)

18



10

15

20

29

30

30

CA 02778282 2012-04-19

F

Operations of a mobilile communication system according to the

second embodiment will be described below with reference to the

drawings. Fig. 6 and Fig. 7 are sequence diagrams 1llustrating the

operations of the mobille communication system 100 according to the

second embodiment.
[0086]

Firstly, a case where the communication terminal device 10

performs cell reselection from the UMTS to the LTE will be described

with reference to Fig. 6. Specifically, in Fig. 6, the UMTS is the

first communication system and the LTE 1s the second communication
system.
[0087]

As shown 1n Fig. 6, the communication terminal device 10 is in
the connected state 1n the UMTS at Step 210A. At Step 210B the
communication terminal device 10 1s in the idle state in the LTE.
(0088 ]

At Step 211, the communication terminal device 10 transmits RRC

Connection Request to the eNodeB 30B through a message in the RRC
layer (layer 3).
[0089]

The communication terminal device 10 transmits the control
signal 1ndicating that the communication terminal device 10 was
located 1n the UMTS before cell reselection to the LTE together with
RRC Connection Request to the eNodeB 30B.
[0090] |

At Step 212 the eNodeB 30B sets up the communication resource
of the LTE.

(0091 ]
At Step 213, the eNodeB 30B transmits RRC Connection Setup to

the communication terminal device 10 through a message in the RRC
layer (layer 3).
10092]

At Step 214, the communication terminal device 10 transmits RRC

Connectlon Setup Complete to the eNodeB 30B through a message in the
RRC layer (layer 3).
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[0093]

At Step 215, the mobilile communication terminal 10 transitions

to the connected state i1n the LTE. Specifically, the communication

terminal device 10 transitions from the i1dle state to the connected

state 1n the LTE through the processing at Step 211 to Step 214.

(0094 ]
At Step 216, the eNodeB 30B transmits the instruction

(communication resource release 1nstruction) to release the
communication resour.ce of the UMTS to the RNC 30A. The communication
resource release 1nstruction 1s transmitted from the eNodeB 30B to
the RNC 30A through the core network 50.

[0095]

I

At Step 217 the RNC 30A releases the communication resource of
the UMTS.
[00906]

At Step S218, the communication terminal device 10 is in the
1dle state in the UMTS. It should be noted that, specifically, the

communication terminal device 10 transmits to the idle state in the
UMTS through the processing at Step 211.
0097 ]

Secondly, a case where the communilication terminal device 10

performs cell reselection from the LTE to the UMTS will be described

with reference to Fig. 7. Specifically, in Fig. 7, the LTE is the

first communication system and the UMTS is the second communication

system.
[0098]

As shown 1in Fig. 7, the communication terminal device 10 is in
the 1dle state 1n the UMTS at Step 310A. At Step 310B the communication

ﬂ

terminal device 10 i1s in the connected state in the LTE.
[0099]

At Step 311, the communication terminal device 10 transmits RRC
Connection Request to the RNC 30A through a message in the RRC layer
(laver 3).

[0100]

20



10

15

20

25

30

39

CA 02778282 2012-04-19

The communication terminal device 10 transmits the control
signal indicating that the communication terminal device 10 was
located in the LTE before cell reselection to the UMTS to the RNC

30A together with RRC Connection Request.
(0101]

At Step 312 the RNC 30A sets up the communication resource of
UMTS.

[0102]

At Step 313, the RNC 30A transmits RRC Connection Setup to the
communilication terminal device 10 through a message 1n the RRC layer
(layer 3).

[0103]

At Step 314, the communication terminal device 10 transmits RRC
Connection Setup Complete to the RNC 30A through a message i1n the
RRC layer (layer 3).

(0104 ]

At Step 315 the communication terminal device 10 transitions
to the connected state in UMTS. Specifically, the communication
terminal device 10 transitions from the 1dle state to the connected
state 1n the UMTS through the processing at Step 311 to Step 314.
(0105]

At Step 316, the RNC 30A transmits the instruction
(communication resource release instruction)'to release the

ﬁ

communication resource of the LTE to the eNodeB 30B. The

communication resource release 1nstruction is transmitted from the
RNC 30A to the eNodeB 30B through the core network 50.
[0106]

At Step 317, the eNodeB 30B releases the communication resource
of the LTE.
[0107]

At Step 318, the communication terminal device 10 is in the idle

state 1n LTE. Specifically, the communication terminal device 10

transitions to the idle state in the LTE through the processing at
Step 311.
[0108]
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F
p—

(Operation and Effect)

In the second embodiment, the second communlication system

transmits the i1nstruction to release the communication resource of

the first communication system to the first communication system 1n

response to the control signal 1Indicating that the communication

F
p—

terminal device was located in the first communication system before

cell reselection to the second communication system. Thus, the

communication resource of the first communication system can be

prevented from remaining as a redundant resource.

[0109]
[ Other Embodiment]

As described above, the details of the present invention have

ﬁ

been disclosed by using the embodliments of the present 1nvention.

However, it should not be understood that the description and drawings
which constitute part of this disclosure 1limit the present 1nvention.

From this disclosure, various alternative embodiments, examples, and

operation techniques will be easily found by those skilled in the

art.
(01101

LM]

In the embodiments, the UMTS and the LT

are only exemplified
as the communication systems. Thus, the communication system may be
other communication systems (e.g., GSM).
[0111]

Note that the entire content of Japanese Patent Application No.
2009-241908 (filed on October 20, 2009) 1s incorporated herein by

reference

INDUSTRIAL APPLICABILITY
10112}

The present invention can amplify and reradiate only desired

radio waves without amplifying noise in an unused band, and thus is

useful 1n radio communications and the like.

EXPLANATION OF THE REFERENCE NUMERALS
(0113]
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10..communication terminal device
l1l..communication unit

12..control unit

20A..NodeB

2OA..area

Z2oB..area

30B.mobile communication controller
30A..RNC
30...eNodeB

3]l..communication unit

32.control unit
40A...SGSN/GGSN
4 0B..MME

50..core network

100..mobi1le communication system
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CLAIMS

[Claim 1]

A mobile communication terminal configured to perform cel:

reselection from a first communication system to a second

communication system, comprising:

a transmission unit configured to transmit a control signal

1ndicating a request for handover to the second communication system

to the first communication system before a communication resource
of the second communication system 1s reserved while the mobile
communication terminal was located in the first communication system,

whereiln

the control signal causes the first communication system to

release a communication resource of the first communication system

even pbefore the communication resource of the second communication

system is reserved.

(Claim 2]

A moblle communication terminal configured to perform cell

reselection from a first communication system to a second

communication system, comprising:

a transmission unit configured to transmit the second

communication system a control signal indicating that the mobile

communication terminal was located in the first communication system

pefore cell reselection to the second communication system, when the
mobile communication terminal performs cell reselection to the second
communication system, wherein

the control signal causes the second communication unit to

transmit the first communication system an instruction to release

a communication resource of the first communication system.

[Claim 3]

A mobile communication controller provided in a first communication

system and configured to control a communication resource for

establishing a radio connection with a mobile communication terminal
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configured to perform cell reselection from the first communication

system to a second communicatlion system, comprising:

a reception unit configured to receive a control signal from

the mobilile communication terminal before a communication resource

P

of the second communication system 1s reserved while the mobile

communication terminal was located in the first communication system,
the control signal indicating a request for cell reselection to the

second communication system; and

a control unit configured to release a communication resource

of the first communication system in response to the control signal

even before the communication resource of the second communication

system 1s reserved.

[Claim 4]

A mobile communication controller provided in a second communication

system and configured to control a communication resource for

establishing a radio connection with a mobile communication terminal

configured to perform cell reselection from a first communication

system to the second communication system, comprising:

a reception unit configured to receive a control signal from

the mobile communication terminal when the mobile communication

terminal performs cell reselection to the second communication system,

the control signal indicating that the mobile communication terminal

was located 1n the first communication system before cell reselection

to the second communication system; and

a transmission unit configured to transmit the first

communication system an instruction to release a communication

resource of the first communication system in response to the control

signal.

[ Claim 5]
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A mobile communication system comprising:

a first communication system;

a second communilcation system; and

a mobile communication terminal configured to perform cell

reselection from the first communication system to the second

communication system, wherein

the mobile communication terminal transmits to the first

communication system a control signal indicating a request for cell

reselection to the second communication system before a communication

resource of the second communication system 1s reserved while the

mobille communication terminal was located 1n the first communication

system, and

the first communication system releases a communication

F

resource of the first communication system 1n response to the

communication signal even before the communication resource of the

second communlcation system 1s reserved.

[Claim ©]

A moblle communication system comprising:

a first communication system;

a second communication system; and

a moblle communication terminal configured to perform cell

reselection from the first communication system to the second

communicatlion system, wherein

the mobile communication terminal is configured to transmit the

second communication system a control signal indicating that the

moblle communication terminal was located in the first communication

system before cell reselection to the second communication system,

when the mobile communication terminal performs cell reselection to

the second communication system, and

the second communication system is configured to transmit the

[ —

f1rst communication system an instruction to release a communication
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resource of the first communication system 1n response to the control

signal.

[Claim 7]

A mobile communication method employed 1n a mobile communication

system 1ncluding a first communication system, a second communication

system, and a mobile communication terminal configured to perform

cell reselection from the first communication system to the second

communication system, comprising:

transmitting a control signal from the mobile communication

terminal to the first communication system, before a communication

F

resource of the second communication system 1s reserved while the

mobille communication terminal was located in the first communication

system, the control signal 1ndicating a request for cell reselection

to the second communication system; and

releasing, by the first communication system, a communication

F

resource of the first communication system 1n response to the

communication signal even before the communication resource of the

second communication system 1s reserved.

(Claim 8]
A mobile communication method employed in a mobile communication

system 1ncluding a first communication system, a second communication

system, and a moblle communication terminal configured to perform

cell reselection from the flirst communication system to the second

communication system, comprising:

transmitting a control signal from the mobile communication

terminal to the second communication system when the mobile

communication terminal perform cell reselection to the second

communication system, the control signal indicating that the mobile

communication terminal was located in the first communication system

pefore cell reselection to the second communication system; and
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transmitting an instruction from the second communication
system to the first communication system in response to the control
signal, the instruction given to release a communication resource

g

of the first communication system.
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