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1 DESCRIPTION MOBILE COMMUNICATION METHOD AND MOBILE
COMMUNICATION SYSTEM TECHNICAL FIELD 5 [0001] The present
invention relates to a mobile communidation 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 specification of a
home base station (second radi®b3ce ISta#ioN) 15 Home Node B used in a

1 jcat t loy] W@_% T ' | Terrestr
e T P R e e T S NI O R e
UTRAN mobile communication system. As shown in Fig. 5, the UTRAN

i 0 jcation system includes a core network apparatus ON, a
%&ﬁ?&lg EIL\% a macro radio base station (first radio base station)
Npo@oB pnd a home radio base station (second radio base station) Home
Node B.t 004] 25 Here, the macro ragio base station Node B is a normal

radio baS8SEAGRTRE AR AULTTTRIESER CaRft oraHe iR MARHSS

thebpete o Hassvitpdoadinmiriads &hissysteall rsho cbase FRiitihg a
installed inside a house or the like by a general user, a communication

cﬁﬂﬁ@ir&'thé'lﬂééa(ﬁlﬁeaﬁéd:ho@nli)c%twee” a higher-level node and a

radio base station.

BACKGROUND ART
[0002]

The 3GPP has been making a study on specification of
specification of a home base station (second radio base station)
Home Node B used in a mobile 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
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]

Here, the macro radio base station Node B 1s 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
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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 macréradio 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] 10 On the other hand, a control signal is configured to
beadaashased sihaltieae)ved via a C-plane interface between the macro
rﬁgj&%afe 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
controlleN&tC &hd thetbere UERANrkragipekatusobBCicathiet TRAtemokile

icati 0007] In addition, Figs, 6 and 7 ively sh
A A TS S RfoRs BT The PN W1 S LetoN d/hed

con
eualoxing-ihkan& A (HigfaSp ceditirecke tthecass)r a0riQ0P8] fssehewation
Fig. 6, such a UTRAN mobjle communication system of the first type N
B B D S RESTRESE b B REE ol PhEcfzdio

radintiasPrstatac(firahtpdipa base-pipding) ivada-Farsed reldoses Noe Badio
(second radio base 25 station). [0009] In addition, as shown in Fig. 7, such a

USRRAKOhbB e REGmARGhitBRo S LY BYQKE S2RBAEAYHS itludes a core
NEdYOH]

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
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).

[o008]

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).

[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
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apparatus ON, 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, the aforementioned UTRAN mobile 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] 10
Madrabven xivodi B arthdohedeUMRIAN hasisle tatanr(saimndysteno dfahe

S d e nfj d_to cause all of the functions of the radio controller
R%%%é%nsﬁ?o%r% to légzgmtha[cro radio base station Node B and the home

rddioIsake station Home Node B. 15 [0012] Note that, in the aforementioned

UTRAN mobile _.communicatign system of the first type, a ignal is,

configuré%) ?ocﬁg‘[F%[sq%tted a%E recéved Vix Q{L’%')I{agrge inﬁ%&ﬁc\g be{Webe'nle
thmmasidcadiobasgstaiinoNate B br e @pboie cadibibpsedtaiorause
Home Node B and the core netwark apparatus CN, whereas a control signal
BB breTAIEFanbHIGEACIR AL ol vilIDELIRRS 1 AHE bahn
theyrrepel eadirNB I sEtaniederB €6 thadome radisbase siiéor tdenh
Node B and the radio controller RNC, and a C-plane interface 25 between

tNOHIIB P BB ARt cBRSReftakIgshAlanss Nede[db13]
[0011]

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.

[0012]

Note that, 1i1n 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
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
CN.

[0013]
Moreover, in the aforementioned UTRAN mobile

communication system of the second type, a user signal 1is
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Moreover, in the aforementioned UTRAN mobile communication system of

the second type, a user signal is 4 configured to be transmitted and received
via a U-plane interface between the nfhcro 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 5 transmitted and received via a
C-plane interface between the macro radio base station Node B or the home
razsﬁoﬁ@ygt@tidm HegnetitadenB thedhendre restebviedpparatud O-done]

8 show ot cc ding,to the C-pl 10 interface, betw.
the raJ RL%)agsgb sgt%tl%rgﬁ-lome od%ogB)II@ c!egJ a{laﬁlg%nn‘\ﬁ\%l %o éL thid
(rtamhme cmatdalterlﬁel%@ os tatd oretwiorke aplpdthBs @Ng. [@025]chs showtviork
Fig. rans ort Network La eQ.and 15 gn RNL§ d|o Ne rk

Hede

u(?ef et as ﬁ{e%?otgc&g UEd in ﬁ%ng ordmen one%'“t'fep a%e

irtetaseiO0A®] dter e dedlie s RAN mabijelepmnivnicatfans)iséamean the
SCTP (Stream Control Transmlss n Protoc%%jl onnectlon ntrol 20 si nal

c@ﬁﬁé&uBﬁf’fs cBARGuRIRTS BB SQ9BIRHY OfiTeSES "ﬁﬁh%?

npdedradacantegier BNCedrreexrrentenkPpd sarsown in Fig. 9, the
hifgher-level node is configured to transmit an SCTP "INIT (control signal

cBRR&Adon 25 establishment request)" to the home radio base station Home
Node B ¢ripe Bagrewadie brotsEirrsiiade Bowbraidrieedngibat-plane

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
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
signal connection) is configured to be established by a request
from a higher-level node (radio controller RNC, for example).
[0017]

As shown i1n 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
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.
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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
HOPed 8dode B. [0019] Accordingly, there arises a problem in a case where

the 10 e radio has on H No i talled b eneral use
and Whglr? ﬁ%ne %%\‘?ve?%bcﬁé a}?mgrlﬁegr){%et'lgja'%jsqe-lgs atlc?\n'% @é)rg]é %Vg% Big turne%
ofinadtheraden bathes chse) tre ingltard ibee | insdedas hovseeatedipardmgeit

the SCTP "iNITécontrol 5}%% nnectlon eéabll ment request)" alth%o%ré

Suc %raer']rs?mlss n IS US ﬁer@ofcaﬂ Ing %Sﬁc%a?se cH']theome

pB)bgslshgs@lacﬂ.oDIWIs@SﬂRElﬂléadﬁ iNHEMﬁ&Dt@G&MWﬁh&@SMn
the presei#nvention has been made in 20 Lew of the aforementioned

oPBbIR G HRECPVIRE SHhEAE MOBRBAM B RRSdR ERAldione Node

cgmmunication method and a mobile communication system capable of
efﬂmenay establishing an SCTP connection while avoiding an unnecessary
in the processing load of a higher-level node by 25 switching SCTP

connectigg &silliRIMENeMarbods RefweehadiIen 20k base sipiee the

Home Node B and a macro radio base station_
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

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

DISCLOSURE OF THE INVENTION
[0020]

In this respect, the present invention has been made iIn
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
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
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Node B. [0021] A first aspect of the present invention is summarized as 6 a
mobile communication method for establishing a control signal connection
between a higher-level node and a radfo base station, the method including
the steps of: transmitting, from the higher-level node to a first radio base
station, a first control 5 signal connection establishment request, when the
higher-level node detects that no control signal connection is established
wathativd liesteauiorpesetdtan org dwabfishieg talildtsiontph signti-odrseptiah
DefuRen e NignerlaveLnode, apd s fis)adio hase SIRIOR IR Lesporps 1o
the transmitted first control 19 signal connection esta liShmen request; ’
trainemiténgpttonna Isetioryl rtoeo saspstadibn tdsahighettave) hoflieoa the

second cqntrol signal connection, estahlishment r est, when the second
et SR TagR R Fol POt EARAPSaSS ook  beptorgREso!
witigihe Ihighatdevébnoslet antithestablishjogstsadead chatrdlghgnallevel

R T bR i s e raA e

eapEli dneaitregyesti vhainsthedigheelovabiedh Hags A ¢S O sovdhel
second control signal connection establishment 20 request to the second

r&digNHL SRR LR PRRERTLEE YT 9heid RYRE I AN s Hd =t
eptaisb Wit ina 8ACPRGdagiBaseosidiio it 8Ali tdde fistaseerahl

the present invention, the mobile 25 communication method can further
hﬁﬂ@@@!h@Qﬂ@ﬁ§Bhon 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
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
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
communication method can Tfurther 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
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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 transmifting, 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
thmaandieatof@ raassessiods ndmHdeetogd sagniadrif@ signah itaring the

p&%%%ﬁ&“‘%&& i%e”BQ% OqhA ss5ong psPeof %%%gﬁ%se%ﬁ{i{%%‘iio {ynal
summarized as a mobile communitation system configured to establisita
16aromict Bignahwterentiothiee twedre e lo§herdesel rexibasd@fradio Hagest

station, wherein the higher-level node is cor;ggi,ure hto trap.ﬁgits a r1;%[)st contrlol

SIAY E3hAaEro 40 ishrilht PEquélita's P

irst Tadio base sta'h%n,%\rhen
deteningithai mos colntfol sigieal coaneation isoedtedlidingd withghaKirstinadioa
15 bagse station; a first control signal connection is configured to be

RERSHRREHHAGR REhEMgher-level node and the first radio base station in

rqEmEBE to the transmitted first control signal connection establishment
request; a second radio base station is configured to transmit a second _

control sfyrf S bATR&Th el nAtERERE LY B HORi R rSeleRrRdded
VAN, detasding thahnarfidiiel Sions) seaneeipiFigaraplighedvitdb iien a

higher-level node; a second control signal connection is configured to be

SRR AR E OPRNAGRERE\RE HiRRaRd NthesdcolRabif edR eadtE N
INERARPBER LR didPSMIKe e in 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
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
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 i1s 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 i1s established with the second radio base station.
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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. 8 0024] In the second aspect of the present
invention, the higher-level node can be configured to transmit a first
mdKitihg signal for monitoring the first radio base station 5 to the first radio

base station }6 th%‘grst Cé)ngg gl al {;o%}..ectlgpeg ngh%r eﬁlg de £RAQ
0

be conflgure transmit a 88 monltorlng gna for monltorlng
sbaghé radievedsenetigiocam thleesecon(f rgdicebastcstaticangaithe aecﬁndst

control s nal canne and th number f transmissions of the first
it SRR AT S e B R R B Station

monlt econ ure reater n
trﬁﬂsnmasrﬁhssif thadsecarubmastttingnsighal lrha ﬁmed@nmd)peﬁbdnal

BRIEF DESCRIPTION T AW|NGS [002 Fi 1F 1
FOTRUCHET B HREASS BRI DR FoOL SR LeR itranshit

embedisnenhoh it PierLBE tiven Y lbigi €d ﬁﬂq@g:r% lg@cmtmw dlogke
diagram of a radio base station Home Node B accordlg% to the first

e TRIARRACOLRS: SRR TAYARRRS FrREAd kg, WR EherResAaAHRonLro!
dixHARY A ehiRi@ RR$€ and the number of transmissions of the first

monitoring signal can be configured to be greater than the
number of transmissions of the second monitoring signal iIn a

predetermined period.

BRIEF DESCRIPTION OF THE DRAWINGS
[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]

Fig. 2 i1s a functional block diagram of a 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 radio base
station Node B according to the first embodiment of the present
invention.

[Fig. 4]
Fig. 4 1s a sequence diagram showing an operation of a

mobile communication system according to the first embodiment
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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 th@ 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.
[Ei§. Theireseat ovevah&diiguration diagram of a mobile 10

c |L_n‘mun' tion system defined in 3GPP. [Fig. 8] Fig. 8 is a diagram showing
a?progo'co tack between a radio base station and a higher-level node in a
mobile dommunidatiem systra befoedfinRGRPI A5 dHao¥RigP i3 aobile

diagram describing a problem ip.a conventjanal mobile communication
SO R RS S aR, BRERERATOUT THE INVENTION 20 [0026)
(§pitigusgion of Mobile Communication System according to First

Embodiment of the Present Invention) A _configuration of a mobil _
oS e ARG GoR R A baAAeOr R Blegadiobi le

insmigRBlition system defined in 3GPP.
[Fig. 7]

Fig. 7 1s an overall configuration diagram of a mobile
communication system defined in 3GPP.
[Fig. 8]

Fig. 8 1s 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]
Fig. 9 isadiagramdescribing a problem in a conventional

mobile communication system.

BEST MODE FOR CARRYING OUT THE INVENTION

[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
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.
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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 configurdfbn 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 CN) according to this embodiment includes a radio base
station information manager unit 11, an 5 SCTP connection monitoring unit
1PCHBAN SCTP connection establishment unit 13. 0029] The radio base

station infar fion mapa nit 11 is_ confi inform

relating té%ra%? ‘Base 10 ’[ br%slﬁljn@%rghé%lgh g?eve 8 %%Bf#%?ler
rédlio barsetatioatiwiorkn ajpa neetnesy ENYnstctb isd nmgnfgureldnw endwbenent
whet er each radi se station_is a "macro_radio base station Ncn%.| "ora
e BB RSB S TR Sr A0S bt 11 21
negTRriogrtil ¢ conlidguwerditog rmmnitﬁr axstatng chan TPP comnectdon
with atr][jacro radio base station Node B via an SCTP connection (first control

SiPERPId 2BRRBL:HSM B0521 Specifically, the SCTP connection monitoring
upgd® periodically transmits a "(SCTP) HEARTBEAT (first monitoring

The radio base station information manager unit 11 is
configured to manage information relating to radio base
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 “macro
radio base station Node B” or a “macro radio base station 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
connection).

[0032]

Specifically, the SCTP connection monitoring unit 12
periodically transmits a “(SCTP) HEARTBEAT (Ffirst monitoring
signal)” to a macro radio base station Node B via an SCTP
connection (Ffirst 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.
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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 S&%*P 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
s{d10831 an SCTP connection with a home radio base station Home Node B

via an SCTP.gaonnectiop, (se 5 trol signal connection). 003 .
Specifica Ig/,ﬁfhea P Eéénégt??n r%%%nrri%%ﬁg']gunni{n 2 'ggr%o'c'l?éalvynt'rgnsl%its' 2
" (SO TRy tHEARAB RN (sacarsitatust aringn st )& omaduamerraditibaseome

' NQqde B vi SCTP 1 [ d | signal
ARG st S0 RS RR RV RBrr Sl 2 I A kgecond

whatheodr syl SEdheomieadan is established with the home radio base
sﬁiié)nﬁome Node B depending on whether or not a "(SCTP) HEARTBEAT
A4S} the "(SCTP) HEARTBEAT" is received. 15 [0035] Here, the number

of transnggsionsida (3G T PiiEABTBEAchnée tivacrorabie PRsg stiatian 12
Node B in a predetermined period may be configured to be greater than the

nBRTGURI N IEGERE 135 & C €Y HR AtEABEREA To(S Romhe raanRi a&d N9
stEigallymedede i B-48936bd 56 sipis BirrRErRMesdéoBa RS astap

base station Home ) i
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” 1is received.
[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
B.

[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 Home
Node 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
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Node B is likely to be determined not to be performed as precisely as the
status management for a macro radio base station Home 25 Node B. Thus,
the SCTP connection monitoring unit 32 may be configured accordingly.
0037] Note that, the SCTP connection monitoring unit 12 is configured to be
capable of determining with reference to the 12 information relating to the
radio base stations under the higher-level node whether each SCTP
canhoctiat iwostablstidagyitva thecrarkidio base setdiidni Nose BlUgra the

"hame radio base tio e N " the information man _t
S e, S B i e o e
comtbactormestablishohemthaselStiatoofigiodd BY tansmithe S CaeP) oNdEise
(first contrgl signal conpegtion estagblishment request)” to a macro radiq base
IRt i e A R R R e
withatbomacrboadict bere mhatigye Naglei8. @@39] The SCTP connection

ejéablis ment unit 13, however, is configured not to transmit a"(SCTP) INIT
( control signal 15 connection establishment request)” to a home

radio basst@mrr HsRANAGD B cuitab PRiesitit thatiro SCTH confegliveds
established with the home radio base station Home Node B. 0040] Note that,

t® SERPIBhhettiot EstaRishdnt(lir £8 iscod eahrighriipd RBIPSHEIAD
"ESEEB) INFmARK risvirseyseds Biaacpé TRHINY higcaneheqptonsgaal ,

C\?vplgﬁcgggeegttail?wlésr{wg{nno SCTP connection is established with the
macro radio base station Node B.
[0039]

The SCTP connection establishment unit 13, however, is
configured not to transmita “(SCTP) INIT (second control signal
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
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”
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
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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 "(SCT¥) COOKIE ACK" 25 for a "(SCTP)
COOKIE ECHOQO" 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 13 monitoring
un@raitani SE T tondkctian XiaBlisiomeac thitr22stiabinsiveent cortiols?
ugﬁ d’ZC’%1 rQOélg%él'ShSe %gf‘g §%|ig?,ct&%ni Jp%t_oring ynit 21 is configured tp 5
nonitor & Stafus of an SCTP connectior with a higher-level node (radio
cpaoaidr RNC or core network apparatus CN) via an SCTP connection

(second control signal connection). 0043] Specifically, the SCTP_connectiq
e e s R AU R S RE
higheirteveh sedewsacm£CIETRarmection sacoithcartiiaisigndlevel node
connection). The SCTP connection monitoring unit 21 then determines

wHERAAP GORST A K TREoRhdtion REEYRBHHRRANAR R M HEA A SCTP

nedarfepEThn SecwhathastryX & iGalPLblirRiBTREAT ACK" for 15 the
HEARTBEAT" is received. 0044] The SCTP connection

"(SCTP
e(ggﬂﬂ' ment unit 22 is configured to transmit a "(SCTP) INIT (second
control signat pPPREEIN asiablishrperidgateevortomhipbsrHave! nede. 21

when detecting 20 that no SCTP connection is established with the
hRfetaddepl Iy 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
the “(SCTP) HEARTBEAT” 1is 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
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
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



10

15

20

25

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 perféfming 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 14 communication stations UE capable of accessing the home radio
bagsatioa EHgrnestadd 1004k FAsaihbave fhdigeSsd mgatheradivebaise io

sbagié)g lglgg]e_%é ﬁ\&%grcngg to ér}is embodiment includes an SCTP

connection monitoring unit %1 ahd an SCTP connection establishment unit
3poR4B] The SCTP connection monitoring unit 31 is configured to 10
monitor %stﬁ%g Orl; aan EI'P c nnectioncwithra [ heg-lgvel %O e (rr]aﬂ'gde B
controllef'R , NOmMEradld bage FallGiFHOMENGHEB %g% at%r, core
nabeonkddpigarais €N soréhedéeheiaran BEMRIiezonarCtBETEiIrst @anéot ion
s;ﬁnal conpection). 0049%‘{'15 SrPecificaII%/q the SCTP connec}{ion monitorin

u ¥

RN rdhs Y SETP)YERRSHRA PSS ALHEPGaT N Tt

ngde via an SCTP connection (first control signal connection). The SCTP
connection monitoring unit 31 then determines whether or not an SCTP
cERR&Bdon is established with the higher-level

The SCTP connection monitoring unit 31 is configured to
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]

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
node depending on whether or not a “(SCTP) HEARTBEAT ACK” for
the “(SCTP) HEARTBEAT” 1is 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
(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
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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 tol&stablish 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
(firet SONEr ot Giyead Copmdcticrséstabiishatemti tglibst)h igitesr highar llovedle .
rfeﬁ il; n when detecting that 15 no SCTP connection is established with
t igher-level node. [0051] (Operation of Mobile Communication System
a¢Opeinag iofrict HatladdintGeminafrHrestnd mBygiosm) aécorodnag otoof-thest
nécgn%le comn un| Bon SYs %ni acco dln to the first embodiment of the
presen en |c9n will 53°86&scf| Peference to Fig. 4. [0052] As shown

in Fig. 4 An SiepratGoh, mehedmtﬂﬁir@ dymaull SE6G OR)SyEAENTEEA FUihad
no SC P nnectlon is e Iabllshe ahl er-level node, the hom a%io
p5Co E05iof Asihe R A W A

neégcimfé’d Hlaren ey@ﬂemba@éjetgctngt_hat_no SCTP connection is 15
established with the home radio base station Home Node B, the higher-level

nb88%fks not transmit a "(SCTP) INIT" to the home radio base station
Home Nade &hd@R54h Fig. 4, in step S1001, when detecting by a

“(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
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
e “(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
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.
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In step 51002, 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 #&dio base station Home Node B with
a "(SCTP) INIT ACK." [0055] In step 51003, 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 51004, the
highe4dvel node transmits a "(SCTP) COOKIE ACK" to the home radio

base statjon H B, In step-51005, TP ection |
o2 B o R R T Ry
Hdmeehige rB18e058)de steg 1606 ehamatombaadic batesiationd-doe
de B transmits a "(SCTP) HEARTBEAT" for monitoring processing to the
higher-level node. In step S1006B, the higher-level node replies to the home
rgdio3dsie station Home Node B with a " (SCTP) 10 HEARTBEAT ACK".
[0059] On the other hand, in step S1007A, the Ei her-level_.node transmég %

“(scTP) HEREEREATYG6r ISt SIRNg prEEHSSiRETE REARARTE HRAE A2
s@tianshpeedNodeod Py staR POAT B fHe homia d biiagip riassssiatigr bl efme

Node B replies to the higher-level node with a "(SCTP) HEARTBEAT ACK."
[(m&;]er— evel node. In step S1006B, the higher-level node
replies to the home radio base station Home Node B with a “(SCTP)
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. In step S1007B, the home
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)

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
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
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(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 embodirtént, 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
tprowdsbing 1BAA ofititk Hihkerdevel medwis kvaiead0063] Kbtenhnt be

operatio bove descriped mobile station the radi se stati
e e e 7 o SR T B R
nbywerkpapeasses CNhmay bemmipetientedfoyoosans of hardware, a
Sfﬂg&i module executed by a processor, or a combination of both. [0062]
5 Software module may be provided in any type of storage medium such
as an RAMdRafdesrAcntesa Mamgrik, grivadi st inoahyatRGVb (Reecir@gly
Merao% , an EPROME%Eras ble Programmable ROM)_, an 1IEFPROM
(ERURICHE EREs20*aNd OMASERSRART L Y yidret §HABHICKYa

renroRigRedisko MR RO, 30 E9ES The steiane PieslvamifatIROIES,

to the Erocessor so that the processor can read and write information from

afl tbRBOYkEde tEaRAT ALY, HASRRAGe AR HA B R JFAEY info

the §iRaRsSsOr Alser the) PER 208 TPefBFNE INpsRIOCeFSar araRbf be
provided in an ASIC. The ASIC may be provided in the mobile station UE,

tHOPERS base station NodeB/Home NodeB, the radio
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
station UE, the radio base station NodeB/Home NodeB, the radio
network control ler 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
as a discrete component.

[0064]

Hereinabove, the present invention has been described iIn
detail using the above embodiment; however, it is apparent to
those skilled in the art that the present invention iIs 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
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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/Horh® 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
skiledescird kedtHae ted prasefonvaddos t3-ab eiteditpabe erabddimentno
deseribed herainaMadlieatians e yauaions eLinG Pressntinygntion 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
herejn ig far illustrative purtpase, and has no intention whatsoever to limit the
pigseﬁ%frq\’ tié?.phoq%ﬂil'igplicability 5 [0065] As described above, the
p[esmsjnvention can provide a mobile communication method and a mobile
communication system, which are capable of efficiently establishing an
SCTP cBndEaSH Wit 208V ShFURRESEa Y IHERIRN Pk PV de a

PrRESSEENedARd of caltibbe mevRbacgiedby RoBelveSimlinieartiesrtie)stem,
establishment methods between a home radio base station Home Node B

MR iEhadbSadieBallstafdn 16ddd Bl At WaiistePAtRbANg an SCTP
CeBHReRiERYAN Meped frsadabtishing arpekekSignAl sAeRestien hefwenas

a higher-level node and a radio base ) i
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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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 hight-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 regl@ensL5 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
cpaiol siymalbookeectionuisi esttbtisheetividd floe legitab s nogey and &
establishing a secand ckc))n]trol Si nahcorﬁnec_tipn b?twegn the higher-JevBI
nold iy TREUREER A A St R TaSySTs DSt thRshaeg Pase
setad eontrohsignaticooneohpr iedtaplishmestepguedt; wherein the

higher-level node does not transmit the second 25 control signal_connectiqon
estalistHHENIRHLELT b (LB A PTG e Gh AR P Bt

thiidw seatrpbaignRalF Epseasiintrs Esiaghsiiedaviiethe sacesddplinsbasat
station. [2] The mobile communication method according to claim 1, 20

fUTBRIESImpHERTY tHesstBpe i rdRYE NG IR oHEIRERR HERAEV Eh GRS tHe
fisd gFRtio b8sRetRion & rStapiadreaionptfrreneniqiag thadis! 1aeke
base station, via the first control signal
station;
establishing, a first control signal connection between
the higher-level node and the fTirst radio base station in
response to the transmitted first control 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
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 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,
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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 cor#®l 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
cdhrrshsignabvpmiedtigh beevedepshigher-level node and a radio base

station, Wherely ihs pigherseusl nade iseaniotyeddp tanamis afiist Fonte!
signal connection establishment request to a first radio base station, when
detetiim ot retediiivol,signii PSttomractioniise Saghste doutmtivel flast 1 ng

.. a first contyol signal canne, tionf's cogfi ured toI be .

iob ion:.
Ko era et N G e B T Wl s Pt

irstr
regponsetioie gadsmitted first control signal connection establishment
request; 25 a second radio_base station is confijgured to transmit a second
control SN SBRRERGh cSEaBliRent AR TS Y Hle R et Ge b BPnSaENd
whadli detRiie g ek shGoAtsk SEHRImEAR B6tIeNR IS Bgiabished mithitbéring
hig[;gr-level node; a second contral signal_connection is configured to be 21
e

IRAEANSE A PHRARR R AL 8 modd Ak heSSE0NIH Fa8b Bhse iaadn

I RFREENR-theHeesRitted second control signal connection

establishment request; and the higher-level node does is configured not to

transmit the number of transmissions of the first monitoring
signal i1s greater than the number of transmissions of the second

monitoring signal In a predetermined period.

[31 A mobile communication system configured to establish a
control signal connection between a higher-level node and a
radio base station, wherein

the higher-1level 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 Tirst 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 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
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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 bagd 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
ceamebtlciﬁ;hhé h@maevéhadmmihmofiwwnmaemimessem@d radio

"ioriorog. 90 fpn manigring.the segondadio pise slatan. e seeop

ase station V|a econd con rol signa connectlon an
nsm@r&xbfdmmmnlssmn&eftﬂttelﬁtslhmttmmmgnalaeatonflgured to be
greater than the number of transmissions of the.second monitoring signal i
a predetsy :iﬁe%h&erno%vel node does Is conngured no@ s:o q:r smlrl:
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.

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

the higher-level node i1s 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;

the higher-1level 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
signal 1i1s configured to be greater than the number of
transmissions of the second monitoring signal In a

predetermined period.



