1 DESCRIPTION MOBILE COMMUNICATION METHOD AND MOBILE COMMUNICATION SYSTEM
TECHNICAL FIELD 5[0001] The present invention relates to a mobile communication method and a
mobile communication system for establishing a confrol 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 15 in a mobile
communication system employing the UTRAN (Universal Terrestrial Radio Access Network) system.
[0003] Fig. 5 shows a configuration of theREBRRIPHEEINle communication system. As shown in Fig. 5,

the UTRAN mohile 20 ¢ jcatj S inclu re net C io controller
RNC, a macro gﬁﬁb%s%%@%ﬁ%%ﬁ?ﬁdlo aHls’(BéB S agtll%%w%o%be% BQ%%%& a %@iﬁz%io%%ﬁgtaﬁon (second

radio base station) Home Node B. [0004] 25Here, the macro radio base station Node B is a normal radio
base station ins%alcls%d llaxgch%@m%nication carrier or the like, whereas the home radio base station Home
Node B is a smalf Fadio Dase Station installed inside a house or the like by a general user, a
communication garen or the like (also called a femto

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

15 1in amobile communication system employing the UTRAN (Universal
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

20 communication system includes a core network apparatus CN, a
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]

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



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] 100n 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 ranad a Gplanesintéerface between the radio controller RNC and the core network apparatus
15 ON in the UTROA&nﬁTnobile 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 Actess). 2040008hke UARAsShomabinlEig.copsuch add TRANspebie cammunication
system of the first r%pe includes a core network apparatus ON, a radio controller RNC, a macro radio

base station (firStFadig Hase Station) NGd& B and & Fome Nodée B (SetoRd radfio bass ' o5station). [0009]
In addition,sas shiown i Fig.ahesuch add ERAN erakilercommuaicationsystepuekther secand type includes
a core network apparatus ON, a macro radio base station (first radio base ,

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]

10 On the other hand, 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

15 CN 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 CN,
a radio controller RNC, a macro radio base station (first radio
base station) Node B and a Home Node B (second radio base

25 station) .

[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



3 station) Node B and a home radio base station ( second radio base station) Home Node B. [0010]
Specifically,theaforementionedUTRANmMobile 5 communication system of the first type is configured to
cause a part (U-plane function) of the functions of thé 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 basetstation )Hdnwe HogedB: 15[0012]d10 Note that; inthé sforerdentidined &EERAN mobile
communicationss%/SEergngft e I;iers&%/gg, % user signal is configured to be transmitted and received via a
U-plane interface between tié macro radio base station Node B or the 20 home radio base station Home
Node B and the[coreonetwork apparatus ON, whereas a control signal is configured to be transmitted and

received via a O-plane interfa%e between the macro radio base station Node B or the home radio base
S 1ficall n mobi

station Home Node B and the fadio %’ntrolliékrlfiNC,a and eamﬁ-ptialr?é1 fiterfade 28 betdEen the radio
controller RNC asghtheicore ingtwork apparatus O Ni (13} Mereeves it the.atorementionred UTRAN
mobile 4 . , ,

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]

10 Moreover, 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 1is
configured to Dbe 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 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

25 between the radio controller RNC and the core network apparatus
CN.

[0013]
Moreover, in the aforementioned UTRAN mobile

communication system of the second 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 apparatus ON, whereas a
control signal is configured to be 5 transmitted and rélceived 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 O-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] coASishowd intfleig.k8; atkNb {Tiarsportddetwodckayed andd5anRML{Radio Network
Layer) are defin.ergcg% %g% gr%tGOtcoés gsggein the aforergegti ngd OS- Iacneoirrllt%rgg%e [O(g)rlag o Here, in the
UTRAN mobile communication gysetem, an 8§¢TP (§ feam Contrdl TrangmisSion rotoco]f) connection
(control 20 signabeenneciion) imecenfigused éa baestablished by anrequest framea higheste@vel node (radio
controller RNC, for exam Ie).&OOlL]e]i As shown in Fig. 9, th% higher-level node is confi69ured to

transmit an SCTBPMNIAT (Conttol sighal ToRnactich 25 establihinent regliesh” 6 the hdme radio base

station Horee NoglenBorthednaeard radie base station NogdeBewhendetectingdbhataa SGCEP connection
(control signal connection) is established with the home radio base station Home Node B or the macro

radio base statiBANGIEB S [001B]° T2 The Nofe Fadio bage Stlfioha9dmERGue B hbwever, is a small

radio base statigpriastalled insiden hpuse ardhadikes Agenegral usgk 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 statibAHdme Node B.

Fig. 8 shows a protocol stack according to the C-plane
10 interface between the radio base station Home Node B/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 C-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.



[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 mobfle lscdmmunication method and a mobile communication system capable of efficiently

establishing an SCTP %nen?lctlon while a\goalglng n unnec ssa%ln(%e%se in the processing load of a

higher-level node by 25 swi c?ﬁnneg 5 conneecﬁoﬁtels?gb ishment met bdg%veet\\/fveeh a‘home radio base

station Home NedelB ard adnacse radia baseistatian Nede B: {0624 |h 6wes mobile lcormimunication method
for establishing a controﬁiq}nal connection b(iween a hi%her,-level node and a radio base station, the

method including #& Stebs of transmittihy: fromthe HigHet&0el Ao aeto™s firdt Fadis base station, a first
control 5 B by himself or herself. 1In addition, the user can freely turn
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
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. 1In 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]

A first aspect of the present invention is summarized as



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 tentrolrsignalacohme ctidrh betiveer the bigherilevel node and thesetond radio base

station in response to the tragsmitted secongecro_n rol es'igna!]lc:onni§c:tion est%ba!issgment __li%%uest; wherein

. connection berween 1 v ngde and a radio a
the higher-level node does not transmit the second ¢ontrol signal connection estasbths mernit 20 request to

the second radioHeasesstation,ievaniwhen detectingethat 66 :controh signal connpectiamistestablished with
the second radio,b%?e station, [0022] In th? first asggct %f the ;S)rese,nt invention, the mobile 25
f it

e > 150d8% t T £ cont
communication MEHOd &N Turtha? fnclude e Stéps of HaRSmithiig font the igHer1ev8l node to the

first radio base stafion, adisstovondaring signat faranonitasingsthe dirstradio hase statien,adia the first
control signal connection; and transmitting, from the higher-level node to the second radio 7 base station,

a second monitdAAg siGh&Ffor mbhltoting the&corid ¥adib BREE tatidh: via fiete&dori Eontrol signal

connection; whersin the-ntimher.of fransmissions-obthe disstanoniaring sigral.candg greater than the
number of 5 transmissions of the second monitoring signal in a predetermined period. [0023] A second
aspect of the pr%%%ﬂ??n%&ﬁ?i‘éié?ﬂﬁ?ﬁéﬂ’f@dl 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 Dbetween 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



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 traasmitse second controt sighah@0iconnectionigstablistiment réquestrto theigher-level
node, when deteggg%éhagan&%o%goslesignal connection is eﬁtablished %/ith tgﬁ higher-level node; a second

. S . station, ,.via, ,the second. contro signal
control signal connection is configured totbe establishied betweén the |g%er ével node and the second

radio base stationrin¢esponse to ¢he transmittech2fe secondreontrol sigralcarmectiorf establishment
requeg:andth%onitoring signal <can Dbe 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
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 Dbase 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
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.



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 [0624] 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 statibh@@4he second radio base station via the second control signal connection; and the

number of transmissior}sr.]ofttpe first 10 (rjponitorin% sigpal jqan be confi%ured to be. %reater than the number

of transmissions of the second m%erﬁ%rrllng Signal in & pret etermine Iﬁ)erléa.\fﬁfﬁé r]DE&:,L?%IPTION OF

THE DRAWINGS Ji540025Fig. Apde Fignl isca functionakblock diagram ofi arhigherdevel node
according to a first embodiment of thefpresent invention. [Fig. %]fZOFi . 2.1s a functional block diagram of

a home radio bAS& statfor Fiomd Nodé B ateBrdiRg 18 Thetirst ehiboditiet 6f fhe présentinvention. [Fig.
3] 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]

20 Fig. 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]

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



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 @mbodiment 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 shewmg agprotocolstadlobetween a radio base station and a higher-level node in a
mobile commu '(F‘ation stem 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

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 adiagramdescribing a problem in a conventional

mobile communication system.

BEST MODE FOR CARRYING OUT THE INVENTION
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.



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 referencé fo 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 informatidr® afanager unit 11, an 5 SCTP connection monitoring unit 12 and an SCTP connection
establishment unit 13. 002 ]? %e radio baﬁe %[atlon |nfo[ma6§3I I{naga er un| jg conflgured to
manage information re a?ln 0 rafilo ase 10 Stations under 16vel node. ff)% T The radio
base station infamatromnma@emumut EHbisacenfigui@d) ta managewhether ieaemradionkase station is a
"home radio base s atlon Home Node B" or a "macrq radio base station 15Node B." [003111
1nc udes a radio base station information manager unit 11
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
15 Node B.”
[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
20 connection) .
[0032]
Specifically, the SCTP connection monitoring unit 12
periodically transmits a “(SCTP) HEARTBEAT (first monitoring

4

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.



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) HEARTBEXRT ACK" for the "(SCTP) HEARTBEAT" is received. 11 [0033] Similarly, the
SCTP connection monigoriqqgrgt 12 is configured to mor]citor a statuscof an SCTPtcowection with a home

. . 1 I T connec on mo oring .uni 1
radio base station Home Nodeé B fa an connection J(secon(f1 %controlg&gnal connecﬁon). [0034]

Specifically, the-8€ARycornectio manitorngtunit 2 periodicaltydransmits en"(SCER) IHARTBEAT
(second monitoring ,sigkr)\ag" to a hogme radio basotle station Home Node B via an SCTP 10 cgnnection
(second control'SIgnal CoffRedian): The SETP Ehredtioh foritoring UAKSES tiéh d&tsiMines whether or
not an SCTP caryiection isiegtablishechwithitbe)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 numbé? f transmissions of "(SCTP) HEARTBEAT" to a macro radio base station Node B in a

predetermined period rsaybe configuied to,be greater thanthe Bumben of ransmissions of "(SCTP)
HEARTBEAT" to a home radio base station Home Node 20B. [0036]
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
may be configured to be greater than the number of transmissions
of “(SCTP) HEARTBEAT” to a home radio base station Home Node

20 B.
[0036]

The status management for a home radio base station Home
Node Bis 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

configured to be capable of determining with reference to the



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 configuréd 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 11nf09384 t 1 onThe SCTRP. gonredtion establishmernrt uritb13 iseonfigiged thdransmit a
"(SCTP) INIT (fH__sLt %oentg[les\jggal cggne}({ggq establi%h rgquljest " 10 a macro ra}géo gﬁgg station Node

W er eacC . l10n 1s esta 1 .
B, 10 when detect?[ng atno SCTPconnection is established with the macro raalo ase station Node B.

[0039] The'SChP:conaection=establiskmernt amibh3Nhawenyereis eotifigueed axot dotearsmit a "(SCTP)
INIT (second controtl ,si%nal 15 (B:Tonnectignt%stabli?hment,request)" to daglorgf radig ,ba%e station Home
Node B, when detecting thal hd' SCrE cofinctioh s BatablisAEd it the HotRe AdiS BASE station Home
Node B. [0640] Neteitbat, the SGE Pieennectionestablishment 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-ragiohase, station.Home Nades By, transmitting a5" (S FPY GREKIE ACK" 25
for a "(SCTP) COOKIE ECHO" transmitted from the home radio base station Home Node B. [0041]

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 1is
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]
As shown in Fig. 2, a home radio base station Home Node

B according to this embodiment includes an SCTP connection



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). Thec8CT¢* ¢onnectidn onikoring Tinitc2h tikert deternsines Wiséthenoruotak SCTP
connection is established with the higher-level node d Qending on whether or not a "(SCTP)
HEARTBEAT ACK" for f§ﬁmees§(s‘"éﬁ%)r A AeFETIé‘EAeLr' is Teceived. [0044]  The SCTP connection
establishment unit22 js configured to transmit a "(SCTP) INIT (second control signal connection

establishment request)” to a higher-level node, when detectingnzo tgalt no SC%JIP connecti%n is established

with the higher-level nods: [0045] “C"fiié 538688 Eortiolld? Uit 2348 configlited ¥8 manage mobile
stations TJE eaghrcapable of accessing thedmemeratieohase with a higher—-level node
(radio controller RNC or core network apparatus CN) 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 UE each capable of accessing the home radio base

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

provide radio communication service only to the mobile



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 controllecRNGHomeiradic baséstation Hepwxd Node” Baggregator tterénetwoddapparatus ON, or
the like) via an ECSTEP ch:)QEectrilorI]I éﬁ{St Igogtroﬁsignal connection). [0049] 15Specifically, the SCTP
connection monfonng unit 31 perio |cal?y fransmits a "(SCTP) HEARTBEAT" to a higher-level node via
an SCTP connetiofn(first control signal connection). The SCTP connection monitoring unit 31 then
determines whether or not an SCTP caonnection is established with the hi%her-level 20 node depending on

whether or not a "(SCTP) HERRTBEAT ACK" foPtHE (BT TR HEARTEEAT 14 78cEive

iS Teceived. ﬁ)OSO] The
SCTP connectian estatlishment unit 32 ésiponfigdietl 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 CN, or the like) via an SCTP
connection (first control signal connection).

[0049]

15 Specifically, 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
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



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) INFP (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 embodimentcofstiiePpregertanventids will trddestrided iwith réferengedo-Figv4 1[0062] -As shown in
Fig. 4, in step S}é)(%gjﬁ]/vhen 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 higherlevet hodeo f00b3]iHere,cevemivheni detectingdihat nocsCIRgcapnedtian is

Embodiment of Present Invention)

5 An 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
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]
In step S1002, when the higher-level node having received
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.



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 "(SGTP) 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, thelhigher-level node transmits a "(SCTP) COOKIE ACK" to the home radio base station
Home Node B. 16 [OO(?LZJ ste In §t8’8551g95g SgTP cognecti%] iss%%t]gPlisgeg k%etwvgzeennthe higher-level
node and the home radio basé)s%atlon Home Node %I}%T(S %@]n n step s166 A,?he fome radio base
station Home Noge Bitsarsmitsae(SCIP HEARS BEAJ "ot taoniderng: processingdoNbechigher-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]

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 S1006B, the higher-level node
replies to the home radio base station Home Node Bwith a “ (SCTP)

10 HEARTBEAT ACK".

[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. 1In 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 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

25 unnecessary increase in the processing load of the higher-level
node is avoided.

[0061]
Note that operation of the above described mobile station

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



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 hode 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 radiccbase siation Hoitie NatdeBieT husy an SE W donaecticr can beefficiantlpestablished
while an 25 unn.ecefsagljcn%ge%se in the pr?c ssing load of the%i%her-leve L?r{])de is aquit%VSd. [0061] Note

that operation of the above described mobile staé%%naﬁ%’cgnt?gl ' RNC ‘and the core network appaartus

ON may be implemented bysneans ef hardware ra softiwase module executed by a processor, or a
combination of It[;%h 4%062] 5The software module may be provided in any type of storage medium such
do

as an RAM (Ra ?n ccess Memory), a flash memory, a ROM (Read Only Memory), an EPROM

(Erasable RBrogrammahte R} wair EmBRAM (Eleetkonicallydzrasable and, Peogrammabie ROM), a
register, a hard disk, a removable disk, or a CD-ROM. 10[0063] The storage medium is connected to

the processor sBRatthé ProcasSsar cahtte SraNE Wite SRfoTistisH Hom and trthé'Ststage medium. Also,
the storage mediwmvmayebe integraiedinto the processoreAlsathe stosage mediuamand the processor

may 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 mediummay be integrated into
the processor. Also, the storage medium and the processor may

15 Dbe 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 CN. 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 CN
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



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-fh 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 embodimentitescrilzec:herein. Modificationsrand variatiops ©f the presertt invention can be
made without de rtincgifrom %hecspirit and scope of thehpresent invention d%fined by the description of the
. 1hten n,w soever, t 1mit. e. present i1nvention . .
scope of claims. Thus, what"18 i§ degcribed heréin is for ilfustrative purpose, and has no intention
whatsoever to limit the present invention. Industrial Applicability 5[0065] As described above, the
present invention an'Pro\a/lier a Qbilqﬁqm{nunication method and a mobile communication system,
which are capa%fé ofe i%:lentﬁ‘f’ stabfis J'mé 2 SCTP connection while avoiding an unnecessary increase
in the 10 processing d0ad 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.
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 1in 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.



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 fifst 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 ®laimgher-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 higherdevehnode @ndithe secand radiodraseostatinnrip responseio the

transmitted second colntrol signgl,congection estall?lis%me_nt reglﬂest; O\{vherein the gi,gh%r-level node does
not transmit the s&€6hd 9% Ctitrol SlgRal EMRettioh e Stablistment 1eguEt td fhe"$6c6Ad Fadio base

station, even wiea detectinghthatdtneantteksignak eenrectiontiseestablished with the second radio base
station. 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
10 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;

15 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

20 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

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.

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



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-le¥é€l 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-torestablishal 5 contiot signabeonhection between a higher-level node and a radio
base station, wherein themhitqper-Ievegrnodetﬁecchn.fi#rlljred o \;ra%rr:smiése atfiés.gC oent%ol signal connection

establishment request 1t:orSq’ﬁstlradll(r)l(f)’ase s?gtlon, whe dee]iéctlng_:;e atno contro &gnéff connection is

established with: thie firstaradic base statianf i r st fikst Controhgignal conngetionds configused to be

established between the higher-leve| node and the first radio bas% station in response to the transmitted
. . tqe flrsF rad%%)bﬁse %tatlon_ gla the first cont¥ il Si%?a%
first control signal connection establishment request; 25a second radio base station isconfigured to

transmit a secondreestral sighaleonnection establishment request to the higher-level node, when
detecting that no control signal connection is established with the higher-level node; a second control

9gnalconnecﬁoniscoﬁﬁ@ﬂﬁQﬁﬁF68g21from the higher-level nhode to the second

radio base station, a second monitoring signal for monitoring
the second radio base station, via the second control signal
connection; wherein

10 the 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;

25 a 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



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 sign&l'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 tadid basedstatiorevia thesfinstotentrolssignaht8eomnedtion ;s e cothie faghier-level node is
configured to tr%gssmit s%c]:_ond monitorin si%rg)?l Jogﬂwongtrogirq%he seof:ond rad(ijo ba%% stz?Ltion to the

. e statlo 1ln res ns X 1Tte on C r ..
second radio base station via the second con signal connection; and J0the number of transmissions of

the first monitoriigysighat is:cenfigue detothe Dreates tham dhe astmbemef transmissions of the second
monitoring signal in a predetermined peri?d. 25 MOBILE COMMUNICATION METHOD,AND MOBILE
COMMUNICATION S@F&Kﬁ%esﬁralc?\ﬁ\emS i€ CSMmURIERIan Hiethod 8cording 0 e present
invention ircludesdhe-steps of transmisting.afosd arhigherle el maste thadnacee tadietbase station, an

"INIT(SCTP)", when the higher-level node detects that no SCTP connection is established with the macro
radk)bases&ﬂ%ﬁ?aﬁ&?ﬁﬁ%nﬂﬁﬁkﬁ 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
15 connection;
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
20 the number of transmissions of the first monitoring
signal 1is configured to Dbe greater than the number of
transmissions of the second monitoring signal in a

predetermined period.

25



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 bae station, even when detecting that no SCTP
connection is established with the home radio base station.

10

15

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 amacro 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
“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.



