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DESCRIPTION 

MOBILE COMMUNICATION METHOD AND MOBILE COMMUNICATION SYSTEM 

 

TECHNICAL FIELD 

[0001] 5 

 The present invention relates to a mobile communication 

method and a mobile communication system for establishing a 

control signal connection between a higher-level node and a 

radio base station. 

 10 

BACKGROUND ART 

[0002] 

 The 3GPP has been making a study on specification of a 

home base station (second radio base station) Home Node B used 

in a mobile communication system employing the UTRAN (Universal 15 

Terrestrial Radio Access Network) system. 

[0003] 

 Fig. 5 shows a configuration of the UTRAN mobile 

communication system.  As shown in Fig. 5, the UTRAN mobile 

communication system includes a core network apparatus CN, a 20 

radio controller RNC, a macro radio base station (first radio 

base station) Node B and a home radio base station (second radio 

base station) Home Node B. 

[0004] 

 Here, the macro radio base station Node B is a normal radio 25 

base station installed by a communication carrier or the like, 

whereas the home radio base station Home Node B is a small radio 

base station installed inside a house or the like by a general 

user, a communication carrier or the like (also called a femto 
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base station installed by a communication carrier or the like, whereas the home radio base station Home
Node B is a small radio base station installed inside a house or the like by a general user, a
communication carrier or the like (also called a femto 
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radio base station). 

[0005] 

 Note that the UTRAN mobile communication system is 

configured so that a user signal is transmitted and received 

via a U-plane interface between the macro radio base station 5 

Node B or the home radio base station Home Node B and the radio 

controller RNC, and via a U-plane interface between the radio 

controller RNC and the core network apparatus CN. 

[0006] 

 On the other hand, a control signal is configured to be 10 

transmitted and received via a C-plane interface between the 

macro radio base station Node B or the home radio base station 

Home Node B and the radio controller RNC, and a C-plane interface 

between the radio controller RNC and the core network apparatus 

CN in the UTRAN mobile communication system. 15 

[0007] 

 In addition, Figs. 6 and 7 respectively show two types 

of configurations of the UTRAN mobile communication systems 

employing the HSPA (High Speed Packet Access). 

[0008] 20 

 As shown in Fig. 6, such a UTRAN mobile communication 

system of the first type includes a core network apparatus CN, 

a radio controller RNC, a macro radio base station (first radio 

base station) Node B and a Home Node B (second radio base 

station). 25 

[0009] 

 In addition, as shown in Fig. 7, such a UTRAN mobile 

communication system of the second type includes a core network 

apparatus CN, a macro radio base station (first radio base 

2 radio base station). [0005]        Note that the UTRAN mobile communication system is configured so
that a user signal is transmitted and received 5 via a U-plane interface between the macro radio base
station Node B or the home radio base station Home Node B and the radio controller RNC, and via a
U-plane interface between the radio controller RNC and the core network apparatus ON. [0006] 10On the
other hand, a control signal is configured to be transmitted and received via a 0-plane interface between
the macro radio base station Node B or the home radio base station Home Node B and the radio
controller RNC, and a 0-plane interface between the radio controller RNC and the core network apparatus
15 ON in the UTRAN mobile communication system. [0007]        In addition, Figs. 6 and 7 respectively
show two types of configurations of the UTRAN mobile communication systems employing the HSPA
(High Speed Packet Access). 20[0008]        As shown in Fig. 6, such a UTRAN mobile communication
system of the first type includes a core network apparatus ON, a radio controller RNC, a macro radio
base station (first radio base station) Node B and a Home Node B (second radio base 25station). [0009]
In addition, as shown in Fig. 7, such a UTRAN mobile communication system of the second type includes
a core network apparatus ON, a macro radio base station (first radio base 
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station) Node B and a home radio base station (second radio base 

station) Home Node B. 

[0010] 

 Specifically, the aforementioned UTRAN mobile 

communication system of the first type is configured to cause 5 

a part (U-plane function) of the functions of the radio 

controller RNC to transition to the macro radio base station 

Node B and the home radio base station Home Node B. 

[0011] 

 Moreover, the aforementioned UTRAN mobile communication 10 

system of the second type is configured to cause all of the 

functions of the radio controller RNC to transition to the macro 

radio base station Node B and the home radio base station Home 

Node B. 

[0012] 15 

 Note that, in the aforementioned UTRAN mobile 

communication system of the first type, a user signal is 

configured to be transmitted and received via a U-plane 

interface between the macro radio base station Node B or the 

home radio base station Home Node B and the core network 20 

apparatus CN, whereas a control signal is configured to be 

transmitted and received via a C-plane interface between the 

macro radio base station Node B or the home radio base station 

Home Node B and the radio controller RNC, and a C-plane interface 

between the radio controller RNC and the core network apparatus 25 

CN. 

[0013] 

 Moreover, in the aforementioned UTRAN mobile 

communication system of the second type, a user signal is 

3 station) Node B and a home radio base station ( second radio base station) Home Node B. [0010]
Specifically,theaforementionedUTRANmobile 5 communication system of the first type is configured to
cause a part (U-plane function) of the functions of the radio controller RNC to transition to the macro radio
base station Node B and the home radio base station Home Node B. [0011] 10Moreover, the
aforementioned UTRAN mobile communication system of the second type is configured to cause all of
the functions of the radio controller RNC to transition to the macro radio base station Node B and the
home radio base station Home Node B. 15[0012]        Note that, in the aforementioned UTRAN mobile
communication system of the first type, a user signal is configured to be transmitted and received via a
U-plane interface between the macro radio base station Node B or the 20 home radio base station Home
Node B and the core network apparatus ON, whereas a control signal is configured to be transmitted and
received via a 0-plane interface between the macro radio base station Node B or the home radio base
station Home Node B and the radio controller RNC, and a 0-plane interface 25 between the radio
controller RNC and the core network apparatus ON. [0013] Moreover,in the aforementioned UTRAN
mobile  4 



4 

 

configured to be transmitted and received via a U-plane 

interface between the macro radio base station Node B or the 

home radio base station Home Node B and the core network 

apparatus CN, whereas a control signal is configured to be 

transmitted and received via a C-plane interface between the 5 

macro radio base station Node B or the home radio base station 

Home Node B and the core network apparatus CN. 

[0014] 

 Fig. 8 shows a protocol stack according to the C-plane 

interface between the radio base station Home Node B/Node B and 10 

the higher-level node (radio controller RNC or core network 

apparatus CN). 

[0015] 

 As shown in Fig. 8, a TNL (Transport Network Layer) and 

an RNL (Radio Network Layer) are defined as the protocols used 15 

in the aforementioned C-plane interface. 

[0016] 

 Here, in the UTRAN mobile communication system, an SCTP 

(Stream Control Transmission Protocol) connection (control 

signal connection) is configured to be established by a request 20 

from a higher-level node (radio controller RNC, for example). 

[0017] 

 As shown in Fig. 9, the higher-level node is configured 

to transmit an SCTP “INIT (control signal connection 

establishment request)” to the home radio base station Home Node 25 

B or the macro radio base station Node B, when detecting that 

no SCTP connection (control signal connection) is established 

with the home radio base station Home Node B or the macro radio 

base station Node B. 

configured to be transmitted and received via a U-plane interface between the macro radio base station
Node B or the home radio base station Home Node B and the core network apparatus ON, whereas a
control signal is configured to be 5 transmitted and received via a 0-plane interface between the macro
radio base station Node B or the home radio base station Home Node B and the core network apparatus
ON. [0014] Fig. 8 shows a protocol stack according to the 0-plane 10 interface between the radio base
station Home Node 3/Node B and the higher-level node (radio controller RNC or core network apparatus
CN). [0015]          As shown in Fig. 8, a TNL (Transport Network Layer) and 15 an RNL (Radio Network
Layer) are defined as the protocols used in the aforementioned 0-plane interface. [0016]       Here, in the
UTRAN mobile communication system, an SCTP (Stream Control Transmission Protocol) connection
(control 20 signal connection) is configured to be established by a request from a higher-level node (radio
controller RNC, for example). [0017]        As shown in Fig. 9, the higher-level node is configured to
transmit an SCTP "INIT (control signal connection 25 establishment request)" to the home radio base
station Home Node B or the macro radio base station Node B, when detecting that no SCTP connection
(control signal connection) is established with the home radio base station Home Node B or the macro
radio base station Node B.  5 [0018]        The home radio base station Home Node B, however, is a small
radio base station installed inside a house or the like. A general user can install a home radio base station
Home Node 5 B by himself or herself. In addition, the user can freely turn on or off the power of the home
radio base station Home Node B. 
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[0018] 

 The home radio base station Home Node B, however, is a 

small radio base station installed inside a house or the like.  

A general user can install a home radio base station Home Node 

B by himself or herself.  In addition, the user can freely turn 5 

on or off the power of the home radio base station Home Node 

B. 

[0019] 

 Accordingly, there arises a problem in a case where the 

home radio base station Home Node B is installed by a general 10 

user and where the power of the home radio base station Home 

Node B is turned off by the user.  In this case, the higher-level 

node has to repeatedly transmit the SCTP “INIT (control signal 

connection establishment request)” although such transmission 

is useless, thereby causing an increase in the processing load. 15 

 

DISCLOSURE OF THE INVENTION 

[0020] 

 In this respect, the present invention has been made in 

view of the aforementioned problem.  An object of the present 20 

invention is to provide a mobile communication method and a 

mobile communication system capable of efficiently 

establishing an SCTP connection while avoiding an unnecessary 

increase in the processing load of a higher-level node by 

switching SCTP connection establishment methods between a home 25 

radio base station Home Node B and a macro radio base station 

Node B. 

[0021] 

 A first aspect of the present invention is summarized as 

[0019] Accordingly, there arises a problem in a case where the 10 home radio base station Home Node B
is installed by a general user and where the power of the home radio base station Home Node B is turned
off by the user. In this case, the higher-level node has to repeatedly transmit the SCTP "INIT (control
signal connection establishment request)" although such transmission 15 is useless, thereby causing an
increase in the processing load. DISCLOSURE OF THE INVENTION [0020] In this respect, the present
invention has been made in 20 view of the aforementioned problem. An object of the present invention is
to provide a mobile communication method and a mobile communication system capable of efficiently
establishing an SCTP connection while avoiding an unnecessary increase in the processing load of a
higher-level node by 25 switching SCTP connection establishment methods between a home radio base
station Home Node B and a macro radio base station Node B. [0021]  6 a mobile communication method
for establishing a control signal connection between a higher-level node and a radio base station, the
method including the steps of: transmitting, from the higher-level node to a first radio base station, a first
control 
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a mobile communication method for establishing a control signal 

connection between a higher-level node and a radio base station, 

the method including the steps of: transmitting, from the 

higher-level node to a first radio base station, a first control 

signal connection establishment request, when the higher-level 5 

node detects that no control signal connection is established 

with the first radio base station; establishing, a first control 

signal connection between the higher-level node and the first 

radio base station in response to the transmitted first control 

signal connection establishment request; transmitting, from a 10 

second radio base station to a higher-level node, a second 

control signal connection establishment request, when the 

second radio base station detects that no control signal 

connection is established with the higher-level node; and 

establishing a second control signal connection  between the 15 

higher-level node and the second radio base station in response 

to the transmitted second control signal connection 

establishment request; wherein the higher-level node does not 

transmit the second control signal connection establishment 

request to the second radio base station, even when detecting 20 

that no control signal connection is established with the second 

radio base station. 

[0022] 

 In the first aspect of the present invention, the mobile 

communication method can further include the steps of: 25 

transmitting, from the higher-level node to the first radio base 

station, a first monitoring signal for monitoring the first 

radio base station, via the first control signal connection; 

and transmitting, from the higher-level node to the second radio 

5 signal connection establishment request, when the higher-level node detects that no control signal
connection is established with the first radio base station; establishing, a first control signal connection
between the higher-level node and the first radio base station in response to the transmitted first control
10 signal connection establishment request; transmitting, from a second radio base station to a
higher-level node, a second control signal connection establishment request, when the second radio base
station detects that no control signal connection is established with the higher-level node; and 15
establishing a second control signal connection between the higher-level node and the second radio base
station in response to the transmitted second control signal connection establishment request; wherein
the higher-level node does not transmit the second control signal connection establishment 20 request to
the second radio base station, even when detecting that no control signal connection is established with
the second radio base station. [0022] In the first aspect of the present invention, the mobile 25
communication method can further include the steps of: transmitting, from the higher-level node to the
first radio base station, a first monitoring signal for monitoring the first radio base station, via the first
control signal connection; and transmitting, from the higher-level node to the second radio  7 base station,
a second monitoring signal for monitoring the second radio base station, via the second control signal
connection; wherein the number of transmissions of the first monitoring signal can be greater than the
number of 5 transmissions of the second monitoring signal in a predetermined period. [0023] A second
aspect of the present invention is summarized 
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base station, a second monitoring signal for monitoring the 

second radio base station, via the second control signal 

connection; wherein the number of transmissions of the first 

monitoring signal can be greater than the number of 

transmissions of the second monitoring signal in a 5 

predetermined period. 

[0023] 

 A second aspect of the present invention is summarized 

as a mobile communication system configured to establish a 

control signal connection between a higher-level node and a 10 

radio base station, wherein the higher-level node is configured 

to transmits a first control signal connection establishment 

request to a first radio base station, when detecting that no 

control signal connection is established with the first radio 

base station; a first control signal connection is configured 15 

to be established between the higher-level node and the first 

radio base station in response to the transmitted first control 

signal connection establishment request; a second radio base 

station is configured to transmit a second control signal 

connection establishment request to the higher-level node, when 20 

detecting that no control signal connection is established with 

the higher-level node; a second control signal connection is 

configured to be established between the higher-level node and 

the second radio base station in response to the transmitted 

second control signal connection establishment request; and the 25 

higher-level node does is configured not to  transmit the second 

control signal connection establishment request to the second 

radio base station, even when detecting that no control signal 

connection is established with the second radio base station. 

as a mobile communication system configured to establish a 10 control signal connection between a
higher-level node and a radio base station, wherein the higher-level node is configured to transmits a first
control signal connection establishment request to a first radio base station, when detecting that no
control signal connection is established with the first radio 15 base station; a first control signal connection
is configured to be established between the higher-level node and the first radio base station in response
to the transmitted first control signal connection establishment request; a second radio base station is
configured to transmit a second control signal 20 connection establishment request to the higher-level
node, when detecting that no control signal connection is established with the higher-level node; a second
control signal connection is configured to be established between the higher-level node and the second
radio base station in response to the transmitted 25 second control signal connection establishment
request; and the 
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[0024] 

 In the second aspect of the present invention, the 

higher-level node can be configured to transmit a first 

monitoring signal for monitoring the first radio base station 

to the first radio base station via the first control signal 5 

connection; the higher-level node can be configured to transmit 

a second monitoring signal for monitoring the second radio base 

station to the second radio base station via the second control 

signal connection; and the number of transmissions of the first 

monitoring signal can be configured to be greater than the 10 

number of transmissions of the second monitoring signal in a 

predetermined period. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] 15 

[Fig. 1] 

 Fig. 1 is a functional block diagram of a higher-level 

node according to a first embodiment of the present invention. 

[Fig. 2] 

 Fig. 2 is a functional block diagram of a home radio base 20 

station Home Node B according to the first embodiment of the 

present invention. 

[Fig. 3] 

 Fig. 3 is a functional block diagram of a macro radio base 

station Node B according to the first embodiment of the present 25 

invention. 

[Fig. 4] 

 Fig. 4 is a sequence diagram showing an operation of a 

mobile communication system according to the first embodiment 

higher-level node does is configured not to transmit the second control signal connection establishment
request to the second radio base station, even when detecting that no control signal connection is
established with the second radio base station.  8 [0024]         In the second aspect of the present
invention, the higher-level node can be configured to transmit a first monitoring signal for monitoring the
first radio base station 5 to the first radio base station via the first control signal connection; the
higher-level node can be configured to transmit a second monitoring signal for monitoring the second
radio base station to the second radio base station via the second control signal connection; and the
number of transmissions of the first 10 monitoring signal can be configured to be greater than the number
of transmissions of the second monitoring signal in a predetermined period. BRIEF DESCRIPTION OF
THE DRAWINGS 15[0025] [Fig. 1]       Fig. 1 is a functional block diagram of a higher-level node
according to a first embodiment of the present invention. [Fig. 2] 20Fig. 2 is a functional block diagram of
a home radio base station Home Node B according to the first embodiment of the present invention. [Fig.
3] 



9 

 

of the present invention. 

[Fig. 5] 

 Fig. 5 is an overall configuration diagram of a mobile 

communication system defined in 3GPP. 

[Fig. 6] 5 

 Fig. 6 is an overall configuration diagram of a mobile 

communication system defined in 3GPP. 

[Fig. 7] 

 Fig. 7 is an overall configuration diagram of a mobile 

communication system defined in 3GPP. 10 

[Fig. 8] 

 Fig. 8 is a diagram showing a protocol stack between a 

radio base station and a higher-level node in a mobile 

communication system defined in 3GPP. 

[Fig. 9] 15 

 Fig. 9 is a diagram describing a problem in a conventional 

mobile communication system. 

 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0026] 20 

(Configuration of Mobile Communication System according to 

First Embodiment of the Present Invention) 

 A configuration of a mobile communication system 

according to a first embodiment of the present invention will 

be described with reference to Figs. 1 through 3. 25 

[0027] 

 Note that, the mobile communication system according to 

the first embodiment of the present invention includes a 

configuration shown in Fig. 5 or Fig. 6. 

Fig. 3 is a functional block diagram of a macro radio base 25 station Node B according to the first
embodiment of the present invention. [Fig. 4]        Fig. 4 is a sequence diagram showing an operation of a
mobile communication system according to the first embodiment  9 of the present invention. [Fig. 5]
Fig. 5 is an overall configuration diagram of a mobile communication system defined in 3GPP. 5[Fig. 6]
Fig. 6 is an overall configuration diagram of a mobile communication system defined in 3GPP. [Fig. 7]
Fig. 7 is an overall configuration diagram of a mobile 10 communication system defined in 3GPP. [Fig. 8]
Fig. 8 is a diagram showing a protocol stack between a radio base station and a higher-level node in a
mobile communication system defined in 3GPP. 15[Fig. 9]        Fig. 9 is a diagram describing a problem in
a conventional mobile communication system. BEST MODE FOR CARRYING OUT THE INVENTION 
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[0028] 

 As shown in Fig. 1, a higher-level node (radio controller 

RNC or core network apparatus CN) according to this embodiment 

includes a radio base station information manager unit 11, an 

SCTP connection monitoring unit 12 and an SCTP connection 5 

establishment unit 13. 

[0029] 

 The radio base station information manager unit 11 is 

configured to manage information relating to radio base 

stations under the higher-level node. 10 

[0030] 

 The radio base station information manager unit 11 is 

configured to manage whether each radio base station is a “home 

radio base station Home Node B” or a “macro radio base station 

Node B.” 15 

[0031] 

 The SCTP connection monitoring unit 12 is configured to 

monitor a status of an SCTP connection with a macro radio base 

station Node B via an SCTP connection (first control signal 

connection). 20 

[0032] 

 Specifically, the SCTP connection monitoring unit 12 

periodically transmits a “(SCTP) HEARTBEAT (first monitoring 

signal)” to a macro radio base station Node B via an SCTP 

connection (first control signal connection).  The SCTP 25 

connection monitoring unit 12 then determines whether or not 

an SCTP connection is established with the macro radio base 

station Node B depending on whether or not a “(SCTP) HEARTBEAT 

ACK” for the “(SCTP) HEARTBEAT” is received. 

20[0026]  (Configuration of Mobile Communication System according to First Embodiment of the Present
Invention) A configuration of a mobile communication system      according to a first embodiment of the
present invention will 25 be described with reference to Figs. 1 through 3. [0027]        Note that, the
mobile communication system according to the first embodiment of the present invention includes a
configuration shown in Fig. 5 or Fig. 6.  10 [0028]        As shown in Fig. 1, a higher-level node (radio
controller RNC or core network apparatus ON) according to this embodiment includes a radio base
station information manager unit 11, an 5 SCTP connection monitoring unit 12 and an SCTP connection
establishment unit 13. [0029]          The radio base station information manager unit 11 is configured to
manage information relating to radio base 10 stations under the higher-level node. [0030]        The radio
base station information manager unit 11 is configured to manage whether each radio base station is a
"home radio base station Home Node B" or a "macro radio base station 15Node B." [0031] 
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[0033] 

 Similarly, the SCTP connection monitoring unit 12 is 

configured to monitor a status of an SCTP connection with a home 

radio base station Home Node B via an SCTP connection (second 

control signal connection). 5 

[0034] 

 Specifically, the SCTP connection monitoring unit 12 

periodically transmits a “(SCTP) HEARTBEAT (second monitoring 

signal)” to a home radio base station Home Node B via an SCTP 

connection (second control signal connection).  The SCTP 10 

connection monitoring unit 12 then determines whether or not 

an SCTP connection is established with the home radio base 

station Home Node B depending on whether or not a “(SCTP) 

HEARTBEAT ACK” for the “(SCTP) HEARTBEAT” is received. 

[0035] 15 

 Here, the number of transmissions of “(SCTP) HEARTBEAT” 

to a macro radio base station Node B in a predetermined period 

may be configured to be greater than the number of transmissions 

of “(SCTP) HEARTBEAT” to a home radio base station Home Node 

B. 20 

[0036] 

 The status management for a home radio base station Home 

Node B is likely to be determined not to be performed as precisely 

as the status management for a macro radio base station Node 

B.  Thus, the SCTP connection monitoring unit 12 may be 25 

configured accordingly. 

[0037] 

 Note that, the SCTP connection monitoring unit 12 is 

configured to be capable of determining with reference to the 

The SCTP connection monitoring unit 12 is configured to monitor a status of an SCTP connection with a
macro radio base station Node B via an SCTP connection (first control signal 20connection). [0032]
Specifically, the SCTP connection monitoring unit 12 periodically transmits a "(SCTP) HEARTBEAT (first
monitoring signal)" to a macro radio base station Node B via an SCTP 25 connection (first control signal
connection). The SCTP connection monitoring unit 12 then determines whether or not an SCTP
connection is established with the macro radio base station Node B depending on whether or not a
"(SCTP) HEARTBEAT ACK" for the "(SCTP) HEARTBEAT" is received.  11 [0033]        Similarly, the
SCTP connection monitoring unit 12 is configured to monitor a status of an SCTP connection with a home
radio base station Home Node B via an SCTP connection (second 5control signal connection). [0034]
Specifically, the SCTP connection monitoring unit 12 periodically transmits a "(SCTP) HEARTBEAT
(second monitoring signal)" to a home radio base station Home Node B via an SCTP 10 connection
(second control signal connection). The SCTP connection monitoring unit 12 then determines whether or
not an SCTP connection is established with the home radio base station Home Node B depending on
whether or not a "(SCTP) HEARTBEAT ACK" for the "(SCTP) HEARTBEAT" is received. 15[0035]
Here, the number of transmissions of "(SCTP) HEARTBEAT" to a macro radio base station Node B in a
predetermined period maybe configured to be greater than the number of transmissions of "(SCTP)
HEARTBEAT" to a home radio base station Home Node 20B. [0036] 
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information relating to the radio base stations under the 

higher-level node whether each SCTP connection is established 

with a “macro radio base station Node B” or a “home radio base 

station Home Node B,” the information managed by the radio base 

station information manager unit 11. 5 

[0038] 

 The SCTP connection establishment unit 13 is configured 

to transmit a “(SCTP) INIT (first control signal connection 

establishment request)” to a macro radio base station Node B, 

when detecting that no SCTP connection is established with the 10 

macro radio base station Node B. 

[0039] 

 The SCTP connection establishment unit 13, however, is 

configured not to transmit a “(SCTP) INIT (second control signal 

connection establishment request)” to a home radio base station 15 

Home Node B, when detecting that no SCTP connection is 

established with the home radio base station Home Node B. 

[0040] 

 Note that, the SCTP connection establishment unit 13 is 

configured to reply with a “(SCTP) INIT ACK” in response to the 20 

“(SCTP) INIT (second control signal connection establishment 

request)” transmitted from the home radio base station Home Node 

B, and then to establish an SCTP connection with the home radio 

base station Home Node B by transmitting a “(SCTP) COOKIE ACK” 

for a “(SCTP) COOKIE ECHO” transmitted from the home radio base 25 

station Home Node B. 

[0041] 

 As shown in Fig. 2, a home radio base station Home Node 

B according to this embodiment includes an SCTP connection 

The status management for a home radio base station Home Node B is likely to be determined not to be
performed as precisely as the status management for a macro radio base station Node 25 B. Thus, the
SCTP connection monitoring unit 12 may be configured accordingly. [0037] Note that, the SCTP
connection monitoring unit 12 is 12 information relating to the radio base stations under the higher-level
node whether each SCTP connection is established with a "macro radio base station Node B" or a "home
radio base station Home Node B," the information managed by the radio base 5 station information
manager unit 11. [0038]        The SCTP connection establishment unit 13 is configured to transmit a
"(SCTP) INIT (first control signal connection establishment request)" to a macro radio base station Node
B, 10 when detecting that no SCTP connection is established with the macro radio base station Node B.
[0039]        The SCTP connection establishment unit 13, however, is configured not to transmit a "(SCTP)
INIT (second control signal 15 connection establishment request)" to a home radio base station Home
Node B, when detecting that no SCTP connection is established with the home radio base station Home
Node B. [0040] Note that, the SCTP connection establishment unit 13 is 20 configured to reply with a
"(SCTP) INIT ACK" in response to the "(SCTP) INIT (second control signal connection establishment
request)" transmitted from the home radio base station Home Node B, and then to establish an SCTP
connection with the home radio base station Home Node B by transmitting a "(SCTP) COOKIE ACK" 25
for a "(SCTP) COOKIE ECHO" transmitted from the home radio base station Home Node B. [0041] 
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monitoring unit 21, an SCTP connection establishment unit 22 

and an access controller unit 23. 

[0042] 

 The SCTP connection monitoring unit 21 is configured to 

monitor a status of an SCTP connection with a higher-level node 5 

(radio controller RNC or core network apparatus CN) via an SCTP 

connection (second control signal connection). 

[0043] 

 Specifically, the SCTP connection monitoring unit 21 

periodically transmits a “(SCTP) HEARTBEAT” to a higher-level 10 

node via an SCTP connection (second control signal connection).  

The SCTP connection monitoring unit 21 then determines whether 

or not an SCTP connection is established with the higher-level 

node depending on whether or not a “(SCTP) HEARTBEAT ACK” for 

the “(SCTP) HEARTBEAT” is received. 15 

[0044] 

 The SCTP connection establishment unit 22 is configured 

to transmit a “(SCTP) INIT (second control signal connection 

establishment request)” to a higher-level node, when detecting 

that no SCTP connection is established with the higher-level 20 

node. 

[0045] 

 The access controller unit 23 is configured to manage 

mobile stations UE each capable of accessing the home radio base 

station Home Node B, that is, capable of performing radio 25 

communications via the home radio base station Home Node B. 

[0046] 

 Further, the access controller unit 23 is configured to 

provide radio communication service only to the mobile 

As shown in Fig. 2, a home radio base station Home Node  13 monitoring unit 21, an SCTP connection
establishment unit 22 and an access controller unit 23. [0042]            The SCTP connection monitoring
unit 21 is configured to 5 monitor a status of an SCTP connection with a higher-level node (radio
controller RNC or core network apparatus ON) via an SCTP connection (second control signal
connection). [0043] Specifically, the SCTP connection monitoring unit 21 10 periodically transmits a
"(SCTP) HEARTBEAT" to a higher-level node via an SCTP connection (second control signal
connection). The SCTP connection monitoring unit 21 then determines whether or not an SCTP
connection is established with the higher-level node depending on whether or not a "(SCTP)
HEARTBEAT ACK" for 15 the "(SCTP) HEARTBEAT" is received. [0044]        The SCTP connection
establishment unit 22 is configured to transmit a "(SCTP) INIT (second control signal connection
establishment request)" to a higher-level node, when detecting 20 that no SCTP connection is established
with the higher-level node. [0045]        The access controller unit 23 is configured to manage mobile
stations TJE each capable of accessing the home radio base 
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communication stations UE capable of accessing the home radio 

base station Home Node B. 

[0047] 

 As shown in Fig. 3, a macro radio base station Node B 

according to this embodiment includes an SCTP connection 5 

monitoring unit 31 and an SCTP connection establishment unit 

32. 

[0048] 

 The SCTP connection monitoring unit 31 is configured to 

monitor a status of an SCTP connection with a higher-level node 10 

(radio controller RNC, home radio base station Home Node B 

aggregator, core network apparatus CN, or the like) via an SCTP 

connection (first control signal connection). 

[0049] 

 Specifically, the SCTP connection monitoring unit 31 15 

periodically transmits a “(SCTP) HEARTBEAT” to a higher-level 

node via an SCTP connection (first control signal connection).  

The SCTP connection monitoring unit 31 then determines whether 

or not an SCTP connection is established with the higher-level 

node depending on whether or not a “(SCTP) HEARTBEAT ACK” for 20 

the “(SCTP) HEARTBEAT” is received. 

[0050] 

 The SCTP connection establishment unit 32 is configured 

to establish an SCTP connection with a higher-level node by 

replying with a “(SCTP) INIT ACK” in response to a “(SCTP) INIT 25 

(first control signal connection establishment request)” 

transmitted from the higher-level node, without transmitting 

a “(SCTP) INIT (first control signal connection establishment 

request)” to the higher-level node, even when detecting that 

25 station Home Node B, that is, capable of performing radio communications via the home radio base
station Home Node B. [0046] Further, the access controller unit 23 is configured to  14 communication
stations UE capable of accessing the home radio base station Home Node B. [0047] As shown in Fig. 3, a
macro radio base station Node B 5 according to this embodiment includes an SCTP connection
monitoring unit 31 and an SCTP connection establishment unit 32. [0048] The SCTP connection
monitoring unit 31 is configured to 10 monitor a status of an SCTP connection with a higher-level node
(radio controller RNC, home radio base station Home Node B aggregator, core network apparatus ON, or
the like) via an SCTP connection (first control signal connection). [0049] 15Specifically, the SCTP
connection monitoring unit 31 periodically transmits a "(SCTP) HEARTBEAT" to a higher-level node via
an SCTP connection (first control signal connection). The SCTP connection monitoring unit 31 then
determines whether or not an SCTP connection is established with the higher-level 20 node depending on
whether or not a "(SCTP) HEARTBEAT ACK" for the "(SCTP) HEARTBEAT" is received. [0050] The
SCTP connection establishment unit 32 is configured 
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no SCTP connection is established with the higher-level node. 

[0051] 

(Operation of Mobile Communication System according to First 

Embodiment of Present Invention) 

 An operation of the mobile communication system according 5 

to the first embodiment of the present invention will be 

described with reference to Fig. 4. 

[0052] 

 As shown in Fig. 4, in step S1001, when detecting by a 

“(SCTP) HEARTBEAT” that no SCTP connection is established with 10 

a higher-level node, the home radio base station Home Node B 

transmits a “(SCTP) INIT” to the higher-level node. 

[0053] 

 Here, even when detecting that no SCTP connection is 

established with the home radio base station Home Node B, the 15 

higher-level node does not transmit a “(SCTP) INIT” to the home 

radio base station Home Node B. 

[0054] 

 In step S1002, when the higher-level node having received 

the “(SCTP) INIT” determines that an SCTP connection can be 20 

established, the higher-level node replies to the home radio 

base station Home Node B with a “(SCTP) INIT ACK.” 

[0055] 

 In step S1003, the home radio base station Home Node B 

transmits a “(SCTP) COOKIE ECHO” for performing authentication 25 

processing to the higher-level node. 

[0056] 

 In step S1004, the higher-level node transmits a “(SCTP) 

COOKIE ACK” to the home radio base station Home Node B. 

to establish an SCTP connection with a higher-level node by 25 replying with a "(SCTP) INIT ACK" in
response to a "(SCTP) INIT (first control signal connection establishment request)" transmitted from the
higher-level node, without transmitting a "(SCTP) INIT (first control signal connection establishment
request)" to the higher-level node, even when detecting that  15 no SCTP connection is established with
the higher-level node. [0051]  (Operation of Mobile Communication System according to First
Embodiment of Present Invention) 5An operation of the mobile communication system according to the
first embodiment of the present invention will be described with reference to Fig. 4. [0052] As shown in
Fig. 4, in step S1001, when detecting by a 10 "(SCTP) HEARTBEAT" that no SCTP connection is
established with a higher-level node, the home radio base station Home Node B transmits a "(SCTP)
INIT" to the higher-level node. [0053] Here, even when detecting that no SCTP connection is 
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[0057] 

 In step S1005, an SCTP connection is established between 

the higher-level node and the home radio base station Home Node 

B. 

[0058] 5 

 In step S1006A, the home radio base station Home Node B 

transmits a “(SCTP) HEARTBEAT” for monitoring processing to the 

higher-level node.  In step S1006B, the higher-level node 

replies to the home radio base station Home Node B with a “(SCTP) 

HEARTBEAT ACK”. 10 

[0059] 

 On the other hand, in step S1007A, the higher-level node 

transmits a “(SCTP) HEARTBEAT” for monitoring processing to the 

home radio base station Home Node B.  In step S1007B, the home 

radio base station Home Node B replies to the higher-level node 15 

with a “(SCTP) HEARTBEAT ACK.” 

[0060] 

(Effects and Advantages of Mobile Communication System 

according to First Embodiment of the Present Invention) 

 With the mobile communication system according to the 20 

first embodiment, a higher-level node (radio controller RNC or 

core network apparatus CN) is configured not to transmit a 

“(SCTP) INIT” to a home radio base station Home Node B.  Thus, 

an SCTP connection can be efficiently established while an 

unnecessary increase in the processing load of the higher-level 25 

node is avoided. 

[0061] 

 Note that operation of the above described mobile station 

UE, the radio base station NodeB/Home NodeB, the radio network 

15 established with the home radio base station Home Node B, the higher-level node does not transmit a
"(SCTP) INIT" to the home radio base station Home Node B. [0054] Instep S1002,
whenthehigher-levelnodehavingreceived 20 the "(SCTP) INIT" determines that an SCTP connection can
be established, the higher-level node replies to the home radio base station Home Node B with a "(SCTP)
INIT ACK." [0055]          In step S1003, the home radio base station Home Node B 25 transmits a
"(SCTP) COOKIE ECHO" for performing authentication processing to the higher-level node. [0056] In
step S1004, the higher-level node transmits a "(SCTP) COOKIE ACK" to the home radio base station
Home Node B.  16 [0057]        In step 51005, an SCTP connection is established between the higher-level
node and the home radio base station Home Node B. 5[0058]        In step S1006A, the home radio base
station Home Node B transmits a "(SCTP) HEARTBEAT" for monitoring processing to the higher-level
node. In step 510063, the higher-level node replies to the home radio base station Home Node B with a
"(SCTP) 10 HEARTBEAT ACK". [0059] 
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controller RNC and the core network appaartus CN may be 

implemented by means of hardware, a software module executed 

by a processor, or a combination of both. 

[0062] 

 The software module may be provided in any type of storage 5 

medium such as an RAM (Random Access Memory), a flash memory, 

a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM), 

an EEPROM (Electronically Erasable and Programmable ROM), a 

register, a hard disk, a removable disk, or a CD-ROM. 

[0063] 10 

 The storage medium is connected to the processor so that 

the processor can read and write information from and to the 

storage medium.  Also, the storage medium may be integrated into 

the processor.  Also, the storage medium and the processor may 

be provided in an ASIC.  The ASIC may be provided in the mobile 15 

station UE, the radio base station NodeB/Home NodeB, the radio 

network controller RNC and the core network appaartus CN.  Also, 

the storage medium and the processor may be provided in the 

mobile station UE, the radio base station NodeB/Home NodeB, the 

radio network controller RNC and the core network appaartus CN 20 

as a discrete component. 

[0064] 

 Hereinabove, the present invention has been described in 

detail using the above embodiment; however, it is apparent to 

those skilled in the art that the present invention is not 25 

limited to the embodiment described herein.  Modifications and 

variations of the present invention can be made without 

departing from the spirit and scope of the present invention 

defined by the description of the scope of claims.  Thus, what 

On the other hand, in step S1007A, the higher-level node transmits a "(SCTP) HEARTBEAT" for
monitoring processing to the home radio base station Home Node B. In step S1007B, the home 15 radio
base station Home Node B replies to the higher-level node with a "(SCTP) HEARTBEAT ACK." [0060]
(Effects and Advantages of Mobile Communication System according to First Embodiment of the Present
Invention)  20 With the mobile communication system according to the first embodiment, a higher-level
node (radio controller RNC or core network apparatus ON) is configured not to transmit a "(SCTP) INIT"
to a home radio base station Home Node B. Thus, an SCTP connection can be efficiently established
while an 25 unnecessary increase in the processing load of the higher-level node is avoided. [0061] Note
that operation of the above described mobile station  17 controller RNC and the core network appaartus
ON may be implemented by means of hardware, a software module executed by a processor, or a
combination of both. [0062] 5The software module may be provided in any type of storage medium such
as an RAM (Random Access Memory), a flash memory, a ROM (Read Only Memory), an EPROM
(Erasable Programmable ROM), an EEPROM (Electronically Erasable and Programmable ROM), a
register, a hard disk, a removable disk, or a CD-ROM. 10[0063]        The storage medium is connected to
the processor so that the processor can read and write information from and to the storage medium. Also,
the storage medium may be integrated into the processor. Also, the storage medium and the processor
may 
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is described herein is for illustrative purpose, and has no 

intention whatsoever to limit the present invention. 

 

Industrial Applicability 

[0065] 5 

 As described above, the present invention can provide a 

mobile communication method and a mobile communication system, 

which are capable of efficiently establishing an SCTP 

connection while avoiding an unnecessary increase in the 

processing load of a higher-level node by switching SCTP 10 

connection establishment methods between a home radio base 

station Home Node B and a macro radio base station Node B. 

 

15 be provided in an ASIC. The ASIC may be provided in the mobile station UE, the radio base station
NodeB/Home NodeB, the radio network controller RNC and the core network appaartus ON. Also, the
storage medium and the processor may be provided in the mobile station UE, the radio base station
NodeB/Home NodeB, the 20 radio network controller RNC and the core network appaartus ON as a
discrete component. [0064] Hereinabove, the present invention has been described in detail using the
above embodiment; however, it is apparent to 25 those skilled in the art that the present invention is not
limited to the embodiment described herein. Modifications and variations of the present invention can be
made without departing from the spirit and scope of the present invention defined by the description of the
scope of claims. Thus, what  18 is described herein is for illustrative purpose, and has no intention
whatsoever to limit the present invention. Industrial Applicability 5[0065]        As described above, the
present invention can provide a mobile communication method and a mobile communication system,
which are capable of efficiently establishing an SCTP connection while avoiding an unnecessary increase
in the 10 processing load of a higher-level node by switching SCTP connection establishment methods
between a home radio base station Home Node B and a macro radio base station Node B. 
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Claims 

 

[1] A mobile communication method for establishing a control 

signal connection between a higher-level node and a radio base 

station, the method comprising the steps of: 5 

 transmitting, from the higher-level node to a first radio 

base station, a first control signal connection establishment 

request, when the higher-level node detects that no control 

signal connection is established with the first radio base 

station; 10 

 establishing, a first control signal connection between 

the higher-level node and the first radio base station in 

response to the transmitted first control signal connection 

establishment request; 

 transmitting, from a second radio base station to a 15 

higher-level node, a second control signal connection 

establishment request, when the second radio base station 

detects that no control signal connection is established with 

the higher-level node; and 

 establishing a second control signal connection  between 20 

the higher-level node and the second radio base station in 

response to the transmitted second control signal connection 

establishment request; wherein 

 the higher-level node does not transmit the second 

control signal connection establishment request to the second 25 

radio base station, even when detecting that no control signal 

connection is established with the second radio base station. 

 

[2] The mobile communication method according to claim 1, 

19 Claims [1]A mobile communication method for establishing a control     signal connection between a
higher-level node and a radio base 5 station, the method comprising the steps of:        transmitting, from
the higher-level node to a first radio base station, a first control signal connection establishment request,
when the higher-level node detects that no control signal connection is established with the first radio
base 10station;        establishing, a first control signal connection between the higher-level node and the
first radio base station in response to the transmitted first control signal connection establishment request;
15transmitting, from a second radio base station to a higher-level node, a second control signal
connection establishment request, when the second radio base station detects that no control signal
connection is established with the higher-level node; and 20establishing a second control signal
connection between the higher-level node and the second radio base station in response to the
transmitted second control signal connection establishment request; wherein the higher-level node does
not transmit the second 25 control signal connection establishment request to the second radio base
station, even when detecting that no control signal connection is established with the second radio base
station.  
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further comprising the steps of: 

 transmitting, from the higher-level node to the first 

radio base station, a first monitoring signal for monitoring 

the first radio base station, via the first control signal 

connection; and 5 

 transmitting, from the higher-level node to the second 

radio base station, a second monitoring signal for monitoring 

the second radio base station, via the second control signal 

connection; wherein 

 the number of transmissions of the first monitoring 10 

signal is greater than the number of transmissions of the second 

monitoring signal in a predetermined period. 

 

[3] A mobile communication system configured to establish a 

control signal connection between a higher-level node and a 15 

radio base station, wherein 

 the higher-level node is configured to transmits a first 

control signal connection establishment request to a first 

radio base station, when detecting that no control signal 

connection is established with the first radio base station; 20 

 a first control signal connection is configured to be 

established between the higher-level node and the first radio 

base station in response to the transmitted first control signal 

connection establishment request; 

 a second radio base station is configured to transmit a 25 

second control signal connection establishment request to the 

higher-level node, when detecting that no control signal 

connection is established with the higher-level node; 

 a second control signal connection is configured to be 

20 further comprising the steps of:        transmitting, from the higher-level node to the first radio base
station, a first monitoring signal for monitoring the first radio base station, via the first control signal 5
connection; and        transmitting, from the higher-level node to the second radio base station, a second
monitoring signal for monitoring the second radio base station, via the second control signal connection;
wherein 10the number of transmissions of the first monitoring signal is greater than the number of
transmissions of the second monitoring signal in a predetermined period. [3]A mobile communication
system configured to establish a 15 control signal connection between a higher-level node and a radio
base station, wherein        the higher-level node is configured to transmits a first control signal connection
establishment request to a first radio base station, when detecting that no control signal 20 connection is
established with the first radio base station;        a first control signal connection is configured to be
established between the higher-level node and the first radio base station in response to the transmitted
first control signal connection establishment request; 25a second radio base station is configured to
transmit a second control signal connection establishment request to the higher-level node, when
detecting that no control signal connection is established with the higher-level node; a second control
signal connection is configured to be  21 
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established between the higher-level node and the second radio 

base station in response to the transmitted second control 

signal connection establishment request; and 

 the higher-level node does is configured not to  transmit 

the second control signal connection establishment request to 5 

the second radio base station, even when detecting that no 

control signal connection is established with the second radio 

base station. 

 

[4] The mobile communication system according to claim 3, 10 

wherein 

 the higher-level node is configured to transmit a first 

monitoring signal for monitoring the first radio base station 

to the first radio base station via the first control signal 

connection; 15 

 the higher-level node is configured to transmit a second 

monitoring signal for monitoring the second radio base station 

to the second radio base station via the second control signal 

connection; and 

 the number of transmissions of the first monitoring 20 

signal is configured to be greater than the number of 

transmissions of the second monitoring signal in a 

predetermined period. 

 

 25 

 

 

 

 

established between the higher-level node and the second radio base station in response to the
transmitted second control signal connection establishment request; and the higher-level node does is
configured not to transmit 5 the second control signal connection establishment request to the second
radio base station, even when detecting that no control signal connection is established with the second
radio base station. 10[4]The mobile communication system according to claim 3, wherein        the
higher-level node is configured to transmit a first monitoring signal for monitoring the first radio base
station to the first radio base station via the first control signal 15connection;        the higher-level node is
configured to transmit a second monitoring signal for monitoring the second radio base station to the
second radio base station via the second control signal connection; and 20the number of transmissions of
the first monitoring signal is configured to be greater than the number of transmissions of the second
monitoring signal in a predetermined period. 25   MOBILE COMMUNICATION METHOD AND MOBILE
COMMUNICATION SYSTEM Abstract A mobile communication method according to the present
invention includes the steps of: transmitting, from a higher-level node to a macro radio base station, an
"INIT(SCTP)", when the higher-level node detects that no SCTP connection is established with the macro
radio base station; and transmitting, 
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MOBILE COMMUNICATION METHOD AND MOBILE COMMUNICATION SYSTEM 

 

Abstract 

 

 A mobile communication method according to the present 5 

invention includes the steps of: transmitting, from a 

higher-level node to a macro radio base station, an “INIT(SCTP)”, 

when the higher-level node detects that no SCTP connection is 

established with the macro radio base station; and transmitting, 

from a home radio base station to a higher-level node, an 10 

“INIT(SCTP)”, when the home radio base station detects that no 

SCTP connection is established with the higher-level node.  The 

higher-level node does not transmit “INIT(SCTP)”to the home 

radio base station, even when detecting that no SCTP connection 

is established with the home radio base station. 15 

from a home radio base station to a higher-level node, an "INIT(SCTP)", when the home radio base
station detects that no SCTP connection is established with the higher-level node. The higher-level node
does not transmit "INIT(SCTP)"to the home radio base station, even when detecting that no SCTP
connection  is established with the home radio base station. 


