Office de la Propriéte Canadian CA 2789314 A1 2011/08/18
Intellectuelle Intellectual Property
du Canada Office (21) 2 789 31 4

g,rng[j%?:i‘:gaena " ﬁgl‘j‘g[f;‘éyaﬁg " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1

(86) Date de depot PCT/PCT Filing Date: 2011/02/09 (51) CLInt./Int.Cl. HO4W 72/70 (2009.01),
(87) Date publication PCT/PCT Publication Date: 2011/08/18 HO4WV 36/26 (2009.01)
: : - _ (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2012/08/03 NTT DOCOMO. INC.. JP
(86) N° demande PCT/PCT Application No.: JP 2011/052775
) o o (72) Inventeurs/Inventors:
(87) N publication PCT/PCT Publication No.: 2011/099530 NISHIDA KATSUTOSHI. JP;

(30) Priorité/Priority: 2010/02/09 (JP2010-027047) KAWAKATSU, SHIMPEI, JP;
KATAYAMA, KENICHI, JP;

AOYAGI, KENICHIRO, JP
(74) Agent: OYEN WIGGS GREEN & MUTALA LLP

(54) Titre : PROCEDE DE COMMUNICATION MOBILE, DISPOSITIF DE RESEAU D'ACCES RADIO, ET STATION
MOBILE
54) Title: MOBILE COMMUNICATION METHOD, RADIO ACCESS NETWORK APPARATUS AND MOBILE STATION

1 i
e . L P
I BT I . ] - "I|.'l T
-
N
. L SNk
. A
.. ey s
o LN I . '
e !
I" . 'I.I.-:-e-. 1 11 :
f"'. ‘.'.'. o .
RN [ ' ~I’r "
; S L N TR
I . ]-'- —
o LU
F (.
g f o7 i
‘ K —
=" = - - : .
h T wt T 2
EE
' |
1] ‘
e {

S1o0 [ransmat pronty Ue
S1002. 512035 Extended sereic s reqpeest 128 fallback indicator
SToud  [nilial UE contsxlsetup reguesLics Tallback ndicator:
STO0S  Perfzorm eroonily <onledl procsssing Al sRNode B
S1n05 SrtF-RAL
S1007  lmiral LIE conti-st et res s
STo0s  GTMP2 KNodily bearer reguesl
S1009  GTPw2 Nodily bearer responss
ST STAP hanzlazver ranquir= S1AP Causs, Largpst BERO nbanlilier, saurcs

to target transpavent coantainer dpriarity call intarmation!
SI0TT  Foresard vilocation reguest $sourc s b taeist transparent

conGineEr fpriorily call mformationd, pricrity call informea bz
S1012 Rl Lion rsfpussh saure= o g el raneasarenl corlanesr

icrity call informatiani, pricriry call intermation:
E

[—
-t
-

S1M3 Frerte

S0 Welocatien viareest ac knowledoge dmtormation tactors addressed to

elloueB ipriorily call mlornnatonil

ST01%  Forwand rsbacation respaonse Snlrmalion Faclors adhlresssl
rroc el Mpricrity call informaricni]

S1u1s STAP hanslever commranc sontormation fastors dddresseod 1o

A

d

i : :
M rricrity S entrol procaasing at RNC
il

ehodeB (prcrnty callbmrormnatcng
S1017  HO frem E UTRAN Conmnand
1SS Fallbazs k ol ator, iy Sall imformatis:ng
FHarddowver ra UTREARN ¢ omplets: opriority £ all intarmarion]
: 4 [Herlexsaticn Somplete
ST022  Forward eelocalion comgzlele
S1023  Forward relocalion compzlele ack nowledos
S1023  Nodily Barsr recquessl
S1N25  Nedity hoarer respanss
25 Fronty contral doring BE-KEE ettt parocessimdg
BE [Pricrivy conlrol during RAB w=lliniy processing
GO PrafErenbially caplore reaogross

(57) Abréegée/Abstract:

Disclosed I1s a mobile communication method which involves: a step in which an idle mobile station (UE) sends an "Extended
Service Reqguest’ to a mobile management node (MME) via a wireless base station (eNodeB); a step In which the mobile
management node (MME) sends an "Initlal UE Context Setup Request” containing priority call information to the wireless base
station (eNodeB); and a step in which the wireless base station (eNodeB) preferentially allocates resources to the E-RAB for the
mobile station (UE) on the basis of the priority call information contained in the received "Initilal UE Context Setup Request™.
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ABSTRACT

A mobile communication method according to the present

invention includes the steps of: transmitting an "Extended

5 Service Request" from a mobile station UE 1in Idle mode to a

mobility management node MME via a radio base station eNodeB;

transmitting an "Initial UE Context Setup Request"” from the

mobile station UE to the radio base station eNodeB, the "Initial

UE Context Setup Request containing priority call information;

10 and preferentially allocating resources to the E-RAB for the

mobile station UE by the radio base station eNodeB based on the

priority call information contained in the received "Initial

UE Context Setup Request.”
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DESCRIPTION

TITLE OF THE INVENTION: MOBILE COMMUNICATION METHOD, RADIO

ACCESS NETWORK APPARATUS AND MOBILE STATION

5 TECHNICAL FIELD

[0001]

The present invention relates to a mobile communication

method, a radio access network apparatus and a mobile station.

10 BACKGROUND ART
(0002 ]

For mobile communication systems of

specified in order for amobile station UE 1n |

LTE (Long Term

Evolution) standard, "CS Fallback (CSFB) procedures"” have been

‘dle mode on E-UTRAN

15 (Evolved Universal Terrestrial Radio Access Network) not

F

supporting circuit-switched type of communications to perform

circuit-switched type of communications.

SUMMARY OF THE INVENTION

20 PROBLEMS TO BE SOLVED BY THE INVENTION

[0003]

According to the above CSFB procedure, 1t 1s necessary to

set up an "E-RAB (Evolved Radio Access Bearer)" that is a radio

bearer on E-UTRAN first, and thereafter to set up a "RAB (Radio

1

25 Access

Terrestrial Radio Access Network) or GERAN (GSM L

Network).

DG.

Bearer)" that is a radio bearer on UTRAN (Unlversal

Radio Access

L+
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10004 ]

The CSFB procedure, however, has a problem of being unable

to preferentially allocate resources to the setup processing

RAB as a packet bearer.

[0005]

of the E-RAB as a packet bearer and the setup processing of the

Likewise, the CSFB procedure has another problem of being

unable to preferentially establish RRC (Radio Resource Control)

— —

connection for transmission of a signal to request a start of

ﬁ

ﬁ
P

circuit-switched type of communications from a prioritized

mobile station UE.

(0006}

With reference to Figs. 12 to 14, these problems will be

described 1n detail.

10007]

Firstly, Fig. 12 shows part of operations of a CSFEB

F

P

procedure involved 1n originating call processing for a

T

prioritlized mobile station UE

communication system.

10008 ]

in the foregoing mobile

The CSFB procedure has a problem that an E-RAB to serve

as a packet bearer for the prioritized mobile station UE cannot

be set up 1n E-RAB setup processing 1f resources necessary !

[0009]

a RAB to serve as a packet bearer

Jr—
ro—

OXr

F-RAB setup are short, as shown in a part A in Fig. 12.

'In addition, the CSFB procedure has another problem that

for the prioritized mobile
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station UE cannot be set up 1n RAB setup processing i1f resources

necessary for RAB setup are short, as shown 1n a part B 1n Fig.
12.
[0010]

Moreover, the CSFB procedure has still another problem

that a radio network controller RNC cannot establish RRC

connection for transmission of a handover control signal from

Gl grom—
—

the prioritized mobile station UE 1f the RRC function on the

UTRAN side 1s congested, as shown in a part C 1n Fi1g. 1Z2.

(0011]

- —

Secondary, Fig. 13 shows part of operations of a CSEB

procedure 1nvolved 1n terminating call processing for a

prioritized mobile station UE in Idle mode 1n the foregoing

mobille communication systemn.

10012}

The CSFB procedure has a problem that a radio base station

F

eNodeB cannot establish RRC connection for transmission of a

L]

handover control signal from the prioritized mobile station U

—

if the RRC function on the E-UTRAN side 1s congested, as shown
ln a part A 1n Fig. 13.

[0013]

Moreover, the CSFB procedure has another problem that an

E-RAB to serve as a packet bearer for the prioritized mobile

station UE cannot be set up in E-RAB setup processing 1f resources

necessary for E-RAB setup are short, as shown 1n a part B in
Fig. 13.
10014 ]
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Further, the CSFB procedure has still another problem that

a RAB to serve as a packet bearer for the prioritized mobile

station UE cannot be set up 1n RAB setup processing 1f resources

necessary for RAB setup are short, as shown in a part C 1n Fig.

13.
[0015]

Furthermore, the CSFB procedure has yet another problem

that the radio network controller RNC cannot establish RRC

connection for transmission of a handover control signal from

the prioritized mobile station UE 1f the RRC function on the

UTRAN side i1s congested, as shown 1n a part D 1in Fig. 13.

[0016]

F

Thirdly, Fig. 14 shows part of operations of a CSFEFB

procedure 1nvolved 1n terminating call processing for a

ﬂ

prioritized mobile station UE 1n Active mode 1n the foregolng

moblle communication system. In this CSFB procedure, the E-RAB

1

"or the prioritized mobile station UE

1s already set up.

i 1

[0017]

In this CSFB procedure, 1if the radio base station eNodeB

ﬁ

detects shortage of resources necessary for RAB setup on UTRAN

F

on the occasion of receiving a "Context Modification Reqguest”

including a "CSFB Indicator," the radio base station eNodeB

cannot preferentially perform control processing necessary for

handover for the subsequent packet communications as shown 1n
a part A 1n Fig. 14.
[0018]

Hence, the ©present invention has been made 1n
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foregolng problems, and has an objectilve

to provide a moblle communication method, a radio access network

apparatus and a mobile station which,

—

1n a CSFB procedure for

communications to be prioritized such as an origilnating call

or terminating call of a prioritized mobille station, enable

preferential setup of E-RAB and RAB as packet bearers and

priority control

MEANS FOR SOLVING THE PROBLEMS

[0019]

A first

for a RRC signal 1n the CSFB procedure.

feature of the present 1nvention 1s a mobile

communication method including the steps of: transmitting a

start request signal :

via a radio access network apparatus o:

system that

does

from a mobile station 1in

‘or cilrcuit-switched type of communications

N

a

not support clrcult-switched type of

Idle mode to a mobility management node

tfirst communication

F
—

communications; transmitting a radio bearer setup request signal

apparatus of the

from the mobility management node to the radio access network

first communication system, the radio bearer

setup request signal contalning priority call informatilion and

requesting se:

e

Cup O:

L

a radio bearer of the

first communication

system between the mobile station and the radio access network

apparatus of

the

first communication  system; and

preferentially allocating resources to a radio bearer of the

first communication system, by the radio access network

apparatus of the:

priority call

information.

"irst communication systembased on the received
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1 0020]

P

A second feature of the present inventilion 1s summarized

F
p—

as including the steps of: transmitting a start request signal

for circuit-switched type of communications from mobile station

to a mobillity management node via a radlo access network

F
p—

apparatus of a first communication system that does not support

circulit-switched type of communications, the mobile station

having a radio bearer of the first communication system already

set up between the mobile station and the radio access network

e

of the first communication system; transmitting a setting

modification  request signal containling priority call

information fromthe mobility management node to the radio access

network apparatus of the first communication system; determining,

by the radio access network apparatus of the first communication

system, whether or not there are available resources on a second

P
p—

communication system that supports circult-switched type of

communications, in response to the received settingmodification

ﬁ

request signal; and performing a procedure of releasing the radio

bearer of the first communication system 1n the case where the

priority c¢all information 1s contalned 1n the setting

modification request signal even through it 1s determined that

there are no availilable resources on the second communication

system.

10021 ]

A third feature of the present invention is a radio access

network apparatus of a first communication system that does not

F

support circuit-switched type of communications, the radilo
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access network apparatus summarized as being configured to: send

a mobility management node a start request signal for

F

circuit-switched type of communications received from a mobille

station in Idle mode; recelve a radlo bearer setup request signal

from the mobility management node, the radio bearer setup request

P

contalning priority call 1Information and requesting setup O:

a radio bearer of the first communication system between the

mobile station and the radio access network apparatus of the

first communication system; and preferentially allocate

resources to the radio bearer of the first communication system

based on the priority call information contained 1n the received

radio bearer setup request signal.

10022 ]

A fourth feature of the present invention 1s a radi1o access

network apparatus of a first communication system that does not

support circuit-switched type of communications, the radio

access network apparatus summarized as being configured to: send

F

a mobility management node a start request signal for

P

circuit-switched type of communications received from a mobille

station having a radio bearer of the first communication system

between the mobile station and the radio access network apparatus

of the first communication system; determine whether or not there
are available resources on a second communication system that

supports circuit-switched type of communications 1n response

to a setting modification request signal recelved from the

mobility management node; and perform a radio bearer release

P

procedure of the first communication system 1f priority call
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information i1s contained 1n the setting modification request

signal even though 1t 1s determined that there are not available

resources on the second communication system.

(0023

A fifth feature of the present invention 1is a radilo access

network apparatus of a second communication system that supports

F

cilrculit-switched type of communications, the radilio access

network apparatus summarized as being configured to: after a

radlo bearer of a first communication system that does not

support circuit-switched type of communications 1s set up

between a mobille station and a radio access network apparatus

of the first communication system, receilve a handover request

signal contalining priority call information from the radio

access network apparatus of the first communication system via

the mobility management node and a packet switch of the second

communication system; and preferentially allocate resources to

g

a radio bearer of the second communication system between the

P

mobile station and the radio access network apparatus of the

second communication system based on the priority call

information contained in the received handover request signal.

10024 ]

A sixth feature of the present invention 1s a mobile

station summarized as being configured to transmit a start

request signal for circuit-switched type of communications to

a mobility management node via a radlo access network apparatus

of a first communication system that does not support

F

circuit-switched type of communications; and if priority call
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information 1s contained in a handover request signal recelved

ﬁ
—

from the radio access network apparatus of the first

communication system even though an access to a second

P

communication system that supports circuit-switched type of

communications 1s restricted, transmit a response signal to the

F

handover request signal to a radio access network apparatus ot

the second communication system.

EFFECTS OF THE INVENTION
100257

As has been described above, according to the present
invention, 1t 1s possible to provide a mobilile communication

method, a radio access network apparatus and a mobile station

which, 1n a CSFB procedure for communications to be prioritized

such as an originating call or terminating call of a prioritized

ﬁ

moblle station, enable preferential setup of E-RAB and RAB as

packet bearers and priority control for a RRC signal 1n the CSFB

procedure.

BRIEF DESCRIPTION OF DRAWINGS

[0020]

H

[Fig. 1] Fig. 1 is an overall configuration diagram of a mobile

communication system according to a first embodiment of the

present 1nvention.

[Fig. 2] Fig. 2 is a sequence diagram showing operations of the

mobile communication system according to the first embodiment

F

of the present invention.
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—

[Fig. 3] Fig. 3 is a flowchart showing an operation of a radio

base station eNodeB in the mobile communication system according

to the first embodiment of the present 1nvention.

[Fig. 4] Fig. 4 is a flowchart showing an operation of the radio

5 base station eNodeB in the mobile communication system according

F

to the first embodiment of the present i1nvention.

P

(Fig. 5] Fig. 5 1s a flowchart showling an operation of a radilo

network controller RNC according to the first embodiment of the

present invention.

10 [Fig. 6] Fig. 6 is a flowchart showing an operation of the radio

network controller RNC according to the first embodiment of the

present invention.

([Fig. 7] Fig. 7 1is a flowchart showing an operation of a mobile

—

first empbodiment of the present

ﬂ

station UE according to the

4

15 invention.

[Fig. 8] Fig. 8 is a sequence diagram showlng operations of the

mobile communication system according to the flirst embodiment

of the present 1nvention.

[Fig. 9] Fig. 9 is a sequence diagram showing operations of the

20 mobile communication system according to the first embodliment

F

of the present invention.

[Fig. 10] Fig. 10 is a flowchart showing an operation of the

radio base station eNodeB in the mobile communication system

P

according to the first embodiment of the present 1nvention.

25 [Fi1g. 11] Fig. 11 is a flowchart showling an operation of the

radio base station eNodeB in the mobile communication system

—

according to the first embodiment of the present invention.

10
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N

[Fig. 12] Fig. 12 1is a diagram for explaining problems of a

conventional mobilile communication system.

—

[Fig. 13] Fig. 13 is a diagram for explaining problems of the

conventional mobile communication system.

5 ([Fig. 14] Fig. 14 1s a diagram for explaining a problem of the

conventional mobile communication system.

MODES FOR CARRYING OUT THE INVENTION

(0027 ]

10 (Mobile Communication System according to First Embodiment o:

the Present Invention)

In reference to Figs. 1 to 11, descriptionwill be provided

for amobile communication systemaccording toa first embodiment

of the present invention. The mobile communication system

15 according to this embodiment includes both E-UTRAN and UTRAN.

10028 ]

Specifically, as shown in Fig. 1, the mobile communication

system according to this embodiment includes a gateway device

P-GW (PDN Gateway), a serving gateway device S-GW (Serving

20 Gateway), a mobility management node MME (Mobllity Management

Entity), a radio base station eNodeB, a circuit switchiling device
MSC (Mobile-service Switching Center), a packet switch SGSN

(Serving GPRS Support Node), a radio network controller RNC,

and a radio base station NodeB (not 1llustrated).

20 [0029]

In the first place, in reference to Fig. 2, description

F

will be provided for part of operations of a CSFB procedure

11
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involved in originating call processing of a prioritized mobille

1

station UE

1n the moblle communication system according to this

‘embodiment.

[0030]

> As shown 1in Fig. 2, when a prioritized mobile station UE

P

in Idle mode on E-UTRAN detects execution of an originating call

operation for starting circuit-switched type of communications

in step S1001, the prioritized mobile station UE transmits an

"Extended Service Request" containing a "CSFB Indicator™ to the

10 radio base station eNodeB 1n step S1002.
[0031]

In step 1003, the radio base station eNodeB transmits the

A B

Extended Service Request" containing the "CSFB Indicator" to

the mobility management node MME.

15 [0032]

In step S1004, 1f the mobility management node MME

determines that the CSFB procedure should be prioritized by

referring to "connection cause information (for example, cause

= priority connection)" or "connection type i1nformation (for
20 example, an originating call for emergency call)"™ which 1s
contained in the signal received in step S1003, "subscriber

profile information held by the mobility management node MME

(for example, a priority user)," or the like, the mobility

1 L

management node MME transmits an "Initial UE Context Setup

25 Request" containing the "CSFB Indicator" and priority call

information to the radio base station eNodeB.

[0033]

12
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In step S1005, the radio base station eNodeB performs

nitial UE Context

priority control processing for the received ".

Setup Request.”
10034 ]

5 Here, the priority control processing :

"erence to Fi1gs. 3 and

For the "Initial UE

Context Setup Request" 1s explalned 1n re:

4.
[0035]

Firstly, a first example of the priority control

ference to Fig. 3.

10 processing 1s explained 1in re:

[00306]

As shown 1n Fig.

3, when the radio base station eNodeB

"Initlial UE Context Setup Request" 1n step S101,

recelves an

the radio base station eNodeR determines whether or not resources

15 necessary for E-RAB setup are available 1n step S102.

[0037]
When determining that such resources are avallable, the

l

OL

station eNodeB performs usual processing

radlio Dbase

allocating resources to an E-RAB in step S103.

20 (0038 ]
On the other hand, when determining that such resources

are not available, the radio base station eNodeB determines

"ormation 1s contailined 1n

whether or not the priority call 1in:

* ]

the "Initial UE Context Setup Request" 1n step S104.

25 [0039]
When determining that the priority call information 1s not

B sends the mobility

contained, the radio base station eNode!

13
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management node MME a "Negatilive Response" indilicating that the
resource allocatlon 1s not possible 1n step S105.
(0040 ]

On the other hand, when determining that the priority call

information 1s contained, the radio base station eNodeB

determines whether or not resources necessary for RAB setup on

a relocation target RAT (Radio Access Technology), 1.e., on UTRAN
are avallable 1n step S106.

[0041]

When determining that such resources are available, the

radio base station eNodeB preferentially reserves resources for

the E-RAB for the prioritized mobile station UE and allocates

the resources to the E-RAB for the prioritized mobile station

g

UE 1n the case where the resources necessary for E-RAB setup

are acquired, 1n step S107.

10042 ]

On the other hand, when determining that such resources

are not available, the radio base station eNodeB aborts the CSFB
procedure (PS HO procedure) and transitions to a "Release with

Redirection procedure” 1in step S108.
1004 3]

For example, 1n the "Release with Redirection procedure, ™

the radio base station eNodeB may send the mobility management

node MME an "Initial UE Context Setup Response' containing error
information 1ndicating the transition to the "Release with

Redirection procedure.”

10044 ]

14
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In the above procedure, the processing 1n step S106 may

be omitted. In this case, when determining that the priority

call 1nformation 1s contained 1n step S104, the radio base

station eNodeB may preferentially reserve resources for the

E-RAB for the prioritized mobile station UE, and may allocate

the resources to the E-RAB for the prioritized mobile station

UE 1n the case where the resources necessary for E-RAB setup

are acqulred, 1n step S107.

[0045]

—

Secondly, a second example of the priority control

1

processing for the "Initial UE Context Setup Request" 1s

explained 1n reference to Fi1g. 4.

[00406]

As shown 1n Fig. 4, when the radio base station eNodeB

recelves an "Initial UE Context Setup Request" 1n step S201,

the radio base station eNodeB determines whether or not the

priority call information is contained in the "Initial UE Context

Setup Request" 1n step S202.
(004 7]

When determining that the priority call information 1s not

contained, the radio base station eNodeB performs usual

F

processing of allocating resources to an E-RAB 1in step S203.

(0048 ]

Here, 1if the radio base station eNodeB cannot allocate the

resources to the E-RAB, the radio base station eNodeB transmits

a "Negative Response" indicating that effect to the mobility

management node MME.

15
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1004 9]

On the other hand, when determining that the priority call

information 1s contained, the radio base station eNodeB

determines whether or not resources necessary for RAB setup on

a relocation target RAT, 1.e., on UTRAN are avallable in step

5204 .
[0050]

When determining that such resources are availlable, the

radio base station eNodeB preferentially allocates resources

to the E-RAB for the prioritized mobile station UE 1n step S205.
(0051 ]

Here, when the resources necessary for E-RAB setup on

E-UTRAN are not available, the radio base station eNodeB releases

the resources allocated to a non-prioritized moblle station UE

and preferentially allocates the resources to the E-RAB for the

prioritized moblle station UE.
(0052 ]

On the other hand, when such resources are not available,
the radio base station eNodeB aborts the CSFB procedure (PS HO
procedure) and transitions to the "Release with Redirection

procedure” 1in step S206.
[0053]

For example, 1n the "Release with Redlirection procedure,”

the radio base station eNodeB may send the mobllity management

node MME an "Initial UE Context Setup Response™ contalning error

information indicating the transition to the "Release with

Redlirection procedure."

16
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10054 ]

Here, the processing 1n step S204 may be performed at a

time point A in Fig. 4. 1In this case, when determining that the

aforementioned resources are avallable 1n step S204, the radio

g

base station eNodeB may perform usual processing of allocating

the resources to the E-RAB. In contrast, when determining that

the aforementioned resources are not available i1n step S204,

the radio base station eNodeB may abort the CSFB procedure (PS
HO procedure) and transition to the "Release with Redirection

procedure” 1n step SZ06.

10055]

In this case, when determining the priority call

information is contained in step S202, the radio base station

eNodeRB may preferentially allocate the resources to the E-RAB

for the prioritized mobile station UE 1n step S20>5.

10056]

Here, when resources necessary for E-RAB setup on E-UTRAN

are not available, the radio base station eNodeB may release

the resources allocated to a non-prioritized mobile station UE

and preferentially allocate the resources to the E-RAB for the

prioritized mobile station UE.

{0057]

Returning to Fig. 2, after the E-RAB 1s set up between the

radio base station eNodeB and the prioritized moblile station

UE in step S1006, the radio base station eNodeB transmits an

"Initial UE Context Setup Response” to the mobility management

node MME 1n step S1007.
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10058 ]

The mobl1lity management node MME transmits a "GTPvZ Modi1fy

Bearer Request" to the serving gateway device S-GW 1n step S1008

and the serving gateway device S-GW transmits a "GTPvZ Modify

Bearer Response”" to the mobility management node MME 1n step

S1009.
[0059]

In step S1010, the radio base station eNodeB sends the

—

moblility management node MME a "Handover Required" contalning

"Cause, " "Target RNC Identifier," "Source eNodeB Identifier,”

"Source to Target Transparent Container," and the like.

10060]

Here, the "Source to Target Transparent Container”

contains the aforementioned priority call information.

[0061]

In step S1011, the mobility management node MME sends the
packet switch SGSN a "Forward Relocation Request" containing

the "Source to Target Transparent Container.”

10062 ]

1

Here, the mobilility management node MME generates the

"Forward Relocation Request" containing the whole "Source to
Target Transparent Container" 1n the recelved "Handover
Required" and transmits the "Forward Relocation Request" to the

packet switch SGSN.
[0063]

Instead, the mobility management node MME may detect that

the call is to be prioritized in a method like the one described
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in step S1004, generate the "Forward Relocation Request”

containing the priority call information and the 1like, and

transmit the "Forward Relocation Request" to the packet switch

SGSN.
(00064 ]

In step S1012, the packet switch SGSN transmits a
"Relocation Request" containing the "Source to Target

Transparent Container" to the radio network controller RNC.

[0065]

In this step, the packet switch SGSN generates the

"Relocation Reguest" contalining the whole "Source to Target
Transparent Container" 1in the received "Forward Relocation
Request" and transmits the "Relocation Request" to the radio
network controller RNC.
[0066]

Alternatively, the packet switch SGSN may detect the
priority call information contained 1in recelved "Forward

Relocation Request," generate the "Relocation Request”

containing the priority call information and the like and
transmit the "Relocation Request" to the radio network
controller RNC.

100067/ ]

In step S1013, the radio network controller RNC performs

the priority control processing for a "Relocation Request" thus

recelved.

[0068]

Here, the priority control processing for a "Relocation
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Request" is explained in reference to Figs. 5 and 6.

10069}

F

Firstly, a first example of the priority control

processing for a "Relocation Request" 1s explained by referring
to Fig. 5.
[0070]

As shown 1n Fig. 5, when the radio network controller RNC

recelives a "Relocation Request" 1n step S301, the radio network

controller RNC determines whether or not resources necessary

for RAB setup are avallable in step S302.
[0071]

When determining that such resources are availlable, the

'l

radio network controller RNC performs usual processing of

allocating the resources to the RAB 1in step S303.
[0072]

On the other hand, when determining that such resources

are not available, the radio network controller RNC determines

whether or not the priority call information 1s contailned 1in

the "Relocation Request" 1n step S304.
[0073]

When determining that the priority call information 1s

contained, the radio network controller RNC allocates the

ﬁ

resources to the RAB for the prioritized mobile station UE, 1f

the resources necessary for RAB setup are acquired from the

resources reserved in advance for the RAB for the prioritized

moblile station UE, 1in step S3060.
(0074 ]
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On the other hand, when determining that the priority call

information 1s not contalned, the radio network controller RNC

P
p—

transmits a "Negative Response" 1indicating that effect to the

packet switch SGSN 1n step S305.
[0075]

F

Secondly, a second example of the priority control

processing for a "Relocation Request" 1s explained 1n reference
to Fig. ©.
(0076]

As shown 1n Fig. 6, when the radio network controller RNC
receives a "Relocation Request" 1n step S401, the radio network

controller RNC determines whether or not the priority call

information 1s contained 1n the "Relocation Request™ 1n step

S402.
(0077 ]

When determining that the priority call information 1s

contained, the radio network controller RNC preferentially

allocates resources to the E-RAB for the prioritized mobile

ﬁ

station UE 1n step S403.

10078]

In this step, 1f the resources necessary for RAB setup on

UTRAN are not available, the radio network controller RNC

releases the resources allocated to a non-prioritized mobile

station UE and allocates the resources to the RAB for the

prioritized mobile station UE.
[(0079]

On the other hand, when determining that the priority call
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information is not contailined, the radio network controller RNC

performs usual processing of allocating resources to the RAB
in step S404.
10080 ]

In this step, when the resources cannot be allocated to

the RAB, the radio network controller RNC transmits a "Negative

Response”" 1ndicating that effect to the packet switch SGSN.
[0081]

Returning to Fig. 2, after the radio network controller

“or the

|

RNC successfully allocates the resources to the RAB

prioritized mobille station UE, the radio network controller RNC

sends the packet switch SGSN a "Relocation Request Acknowledge™

in which the priority call information 1s contalned 1n an

information element addressed to the radio base station eNodeB
in step S1014.
[ 0082 ]

In step S1015, the packet switch SGSN sends the mobility

—

management node MME a "Forward Relocation Response" 1n which

the priority call information is contained 1n an information

element addressed to the radio base station eNodeB.

10083]

In step S1016, the mobility management node MME sends the

radio base station eNodeB a "Handover Command" 1n which the

priority call information is contalned 1n an information element

addressed to the radio base station eNodeB.

10084 ]

In step S1017, the radio base station eNodeB sends the
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ﬁ

prioritized mobile station UE a "HO from E-UTRAN Command"

containing the "CSFB Indicator" and the priority call

information.

[0085]

In step S1018, the prioritized mobile station UE performs

priority control processing for a "HO from E-UTRAN Command"” thus

recelved. Here, the priority control processing for a "HO from

E-UTRAN Command" 1s explained in reference to Fig. 7.

100806

b

As shown in Fig. 7, when a mobile station UE (for example,

ﬂ

a prioritized mobile station UE) receives a "HO from E-UTRAN

Command" in step S501, the mobilile station UE determines whether

or not an access to UTRAN 1s restricted 1n step S50Z.

[0087]

Here, the mobile station UE may determine whether or not

the access to UTRAN 1s restricted based on an information element

in the "HO from E-UTRAN Command" or may determine whether or

not the access to UTRAN 1s restricted based on broadcast

information in a cell under the control of the radio network

controller RNC.

(0088 ]

When determining that the access is restricted, themobile

—

station UE determines whether or not the priority call

information is contained in the "HO from E-UTRAN Command"”" 1n
step So503.
[0089]

When determining that the priority call information is not

23



10

15

20

20

CA 02789314 2012-08-08

determines that the CSFBR

L]

contained, the mobile station U

p

procedure cannot be performed, and performs processing of

re-connecting to E-UTRAN without transmitting a "Handover to
UTRAN Complete" to the radio network controller RNC 1n step S504.

[0090]

On the other hand, when determining that the priority call

ﬁ

information 1s contained, the mobile station UE transmits a

" "Handover to UTRAN Complete" to the radio network controller

RNC 1n step S505 (corresponding to S1019 shown 1n Fig. 2).
(00911

Meanwhille, when determining that the access 1s not

restricted 1n step S502, the mobile station UE transmits the
"Handover to UTRAN Complete" to the radio network controller

RNC 1n step S505 (corresponding to S1019 shown i1n Fig. 2).
[0092]

Incidentally, the processing in step S1018 may be omitted.
[0093]

In step S1020, the radio network controller RNC performs

priority control processing for the "Handover to UTRAN Complete”
thus received.
10094 ]

For example, the radio network controller RNC may be

configured to accept only the "Handover to UTRAN Complete”

containing the priority call information when the RRC function
or the like on the UTRAN side 1s congested.

[0095]

When accepting the received "Handover to UTRAN Complete, ™
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the radio network controller RNC transmits a "Relocation

Complete” to the packet switch SGSN 1n step S1021.

[00906]

The packet switch SGSN transmits a "Forward Relocation

Complete" to the mobility management node MME 1n step S1022,

—

and the mobility management node MME transmits a "Forward

Relocation Complete Acknowledge" to the packet switch SGSN 1in
step S1023.
[0097]

The packet switch SGSN transmits a "Modify Bearer Request”

to the serving gateway device S-GW in step S1024 and the serving

F

gateway device S-GW transmits a "Modify Bearer Response” to the

packet switch SGSN in step S1025.
[0098]

In the second place, in reference to Fig. 8, description

F P

will be provided for part of operations of a CSFB procedure

involved in terminating call processing for a prioritized mobile

station UE in Idle mode in the mobile communication system

according to thils embodiment.

[0099]

As shown in Fig. 8, when a terminating call to a mobile

T

station UE 1in Idle mode on E-UTRAN 1s made from a prioritized

mobile station in step S2001, the circuit switching device MSC

receives an "IAM/Invite" contailining the priority call

information 1in step S2002, checks that "SGs status" 1s

"SGs-ASSOCIATED" 1in step S2003, and transmits a

"SGsAP-PAGING-REQUEST (Paging)" containing the priority call
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information to the mobility management node MME with which SGs

assoclation 1s established in steps S2004 and S2005.
[0100]

1

The mobilility management node MME transmits a "Paging"

5 containing the priority call 1nformation to the radio base

station eNodeB 1n step 2006, and the radio base station eNodeB

transmits the "Paging" containing the priority call information

L*]

to the mobile station UE 1n step S2007.

(0101 ]

10 In step S2008, the mobile station UE transmits a "RRC

Connection Request" containing the priority call information

to the radio base station eNodeB based on the recelved "Paging.”

[0102]

In step S2009, the radio base station eNodeB performs
15 priority control processing for the received "RRC Connection

Request.”

10103]

For example, the radio base station eNodeB may be

configured to accept only the "RRC Connection Request”

20 containing the priority call information when the RRC function
or the like on the E-UTRAN sil1de 1s congested.

(0104 ]

Incidentally, the radio base station eNodeB may transmit

a "Paging” not containing the priority call information to the

25 mobile station UE in step S2007. In this case, the radio base

station eNodeB does not perform the priority control processing

for the received "RRC Connection Request" 1in step SZ2009.
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1 0105]

When accepting the received "RRC Connection Request, ™ the

radio base station eNodeB transmits a "RRC Connection Setup”

to the mobile station UE 1n step S2010.
(0106

In step S2011, the mobile station UE sends the radio base

station eNodeB a "RRC Connection Complete" 1n which a "CSEFEB

Indicator" is contained in an "Extended Service Request.”

10107]

The radio base station eNodeB transmits the "Extended

Service Request" containing the "CSFB Indicator"” to themobility

management node MME 1n step S2012, and the mobility management
node MME transmits the "Service Request" to the circuit switching
device MSC 1n step S2013. '

10108]

The following operations 1n steps S2014 to S2035 are the

same as the operations in steps S1004 to S1025 shown 1in Fig.
2 .
[(0109]

In the third place, in reference to Fig. 9, description

F

will be provided for part of operations 1n a CSFB procedure

involved in terminating call processing for a prioritized mobile

-

station UE in Active mode in the mobile communication system

according to this embodiment. In thilis CSFB procedure, the E-RAB

for the prioritized mobile station UE 1s already set up.
(0110]

The operations in steps S3001 to S3005 are the same as the
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operations in steps step S2001 to S2005 shown 1n Fig. 3.
(0111]

The mobility management node MME transmits a "CS Service

Notification" to the mobile station UE 1n step S3006, and

transmits a "Service Request" to the circuit switching device
MSC 1n step S3007.
10112]

<]

The mobile station UE transmits an "Extended Service

Request" containing a "CSFB Indicator" to the radio base station

eNodeB in step S3008, and the radio base station eNodeB transmits

the "Extended Service Request" containing the "CSFB Indicator”

to the mobility management node MME 1n step S3009.
[0113]

In step S3009, the mobility management node MME receilves

the "Extended Service Request" that is a response signal to step

S3006. Upon this reception, the mobility management node MME

transmits a "UE Context Modification Request" contalning the

"CSFB Indicator" and the priority call information to the radio

base station eNodeB 1in step S3010.
[0114]

When the radio base station eNodeB detects that the "CSFEB

ITndicator" is contained in the received "UE Context Modification

Request" in step S3011, the radio base station eNodeB performs

priority control processing for the received "UE Context

Modification Request" 1in step S3012.

[0115]

T

Here, the priority control processing for a "UE Context
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Modification Request” is explained in reference to Figs. 10 and

11.
[0116]

Firstly, a first example of the priority control

processing for a "UE Context Modification Request" 1is described

in reference to Fig. 10.

(0117}

As shown in Fig. 10, when the radio base station eNodeB

receives a "UE Context Modification Request" 1n step S0601, the

radlio base station eNodeRB determines whether or not resources

necessary for RAB setup on a relocation target RAT, 1.e., on
UTRAN are avallable 1n step S602.
[0118]

When determining that such resources are available, the

radio base station eNodeB continues the CSFB procedure 1n step

S603. Specifically, in step S3013 shown in Fig. 9, the radio

T

base station eNodeB transmits a "UE Context Modification

Response"” to the mobility management node MME.
[0119]
On the other hand, when determining that such resources

are not available, the radio base station eNodeB determines

whether or not the priority call information 1s contalned 1n

the "UE Context Modification Request" in step S5S604.
(0120]

When determining that the priority call information 1is

contained, the radio base station eNodeB aborts the CGSFB

procedure (PS HO procedure) and transitions to the "Release with
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Redirection procedure" 1n step S6005.

10121 ]

In the "Release with Redirection procedure, " for example,

the radio base station eNodeB may send the mobility management

node MME a "UE Context Modification Response" contalning error

information indicating the transition to the "Release with
Redirection procedure.”

10122 ]

On the other hand, when determining that the priority call

information i1s not contained, the radio base station eNodeB

performs failure processing for the CSFB procedure (PS HO

procedure) 1n step S60606
[0123]

Here, the processing in step S602 may be omitted. 1In this

case, the radio base station eNodeB may be configured to transmit

a "UE Context Modification Response™” to the mobility management

node MME in step S3013 when the radio base station eNodeB receilves

a "UE Context Modification Request.”

10124 ]

Jr—

Secondly, a second example of the priority control

processing for a "UE Context Modification Request” 1s described

in reference to Fig. 11.
[0125]

As shown in Fig. 11, when the radio base station eNodeB

receives a "UE Context Modification Request” 1n step S57/01, the

radio base station eNodeB determines whether or not the priority

call information 1s contained in the "UE Context Modification

30



10

15

20

25

CA 02789314 2012-08-08

Request™ 1n step S/02.
(0126]

When determining that the priority call information 1s not

contained, the radio base station eNodeB continues the CSEB

procedure (PS HO procedure) in step S703. Specifically, 1n step

S3013 shown in Fig. 9, the radio base station eNodeB transmits

the "UE Context Modification Response" to the mobility

management node MME.
(0127]

On the other hand, when determining that the priority call

information 1s contained, the radio base station eNodeB

determines whether or not the resources necessary for RAB setup
on the relocation target RAT, i.e., on UTRAN are available 1n
step S704.

(0128 ]

When determining that such resources are available, the

radio base station eNodeB continues the CSFB procedure (PS HO

procedure) in step S705. Specifically, in step S3013, the radio

base station eNodeBR transmits the "UE Context Modification

Response™ to the mobility management node MME.
[0129]

On the other hand, when determining that such resources

are not available, the radio base station eNodeB aborts the CSFEB

procedure (PS HO procedure) and transitions to the "Release with

Redirection procedure”" 1in step S7060.

[0130]

In the "Release with Redirection procedure, " for example,
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the radio base station eNodeB may send the mobility management

node MME a "UE Context Modification Response” contalnling error

information indicating the transition to the "Release with

Redirection procedure.”

[0131]

Here, the processing in step S/04 may be performed at a

time point B in Fig. 11. 1In this case, the radio base station

eNodeB may continue the CSFB procedure (PS HO procedure) 1n step

S703 when determining that the above resources are availlable

in step S704, and may abort the CSFB procedure (PS HO procedure)
and transition to the "Release with Redirection procedure” 1in
step S706 when determining that the above resources are not

avallable 1n step S704.
[(0132]

In this case, when determining that the priority call

information is contained in step S702, the radio base station

eNodeB may continue the CSFB procedure (PS HO procedure) 1n step
S700.
[0133]

Returning to Fig. 9, the processing X shown 1n Fig. 8 1s

implemented thereafter.

10134 ]

The mobile communication system according to thais

embodiment can preferentially perform the E-RAB setup processing,

the RAB setup processing, and the RRC connection establishment

processing in the CSFB procedure for communications to be

prioritized such as an originating call or a terminating call
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from a prioritized mobile station UE, and therepy can

preferentially perform the CSFB procedure involved 1in the

originating call processing or the terminating call processing

for the prioritized mobile station UE.

[0135]

The foregoing features of the present embodiment can be

expressed as

[0136]

A first

communication

follows.

ﬁ

feature of the present embodiment 1s a mobille

ﬁ

method including the steps of: transmitting an

"Extended Service Request (a start request signal for

circuit-switched type of communications)" from a moblle station

that 1s about

a prioritized

station UE,

non-prioritized mobile station U

F

processing of

UE in Idle mode (for example, a prioritized mobile station UE

to perform processing for an origilnating call to

mobile station UE or a non-prioritized mobile

or a prioritized mobile station UE or a

L

that 1s about to perform

a terminating call from a prioritized mobile

1

station UE) to a mobility management node MME via a radio base

1

stati1on eNode.

B8 (a radio access network apparatus) of the LTE

system (a first communication system that does not support

cilrcuit-switched type of communications); transmitting an

signal)" from

eNodeB, the
priority call

radlo bearer

"Initial UE Context Setup Request (a radio bearer setup request

~he mobile station UE to the radio base station

"Tnitial UE Context Setup Request containing

gr—
p—

information and regquesting setup of an E-RAB (a

of the first communication system) between the
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mobile station UE and the radio base station eNodeB; and

preferentially allocating resources to the E-RAB for the mobile

station UE by the radio base station eNodeB based on the priority

call information contained in the received "Initial UE Context

Setup Request.™
(0137]

In the first feature of the present embodiment, the method

may include the steps of: after the E-RAB for the mobile station

UE 1is set wup, transmitting a "Handover Required/Forward

Relocation Reqguest (handover request signal)" containing the

priority call information from the radio base station eNodeB

to a packet switch SGSN of a 2G/3G system (a second communication

system that supports circuit-switched type of communications)

via the mobility management node MME; transmitting a "Relocation

Request (handover request signal)" containing the priority call

information from the packet switch SGSN to a radio network

controller RNC (a radio access network apparatus of the second

communication system); and preferentially allocating resources

P

to a RAB (a radio bearer of the second communication system)

1

between the mobile station UE and the radlio network controller

RNC by the radio network controller RNC based on the priority

call information contained in the received "Relocation Request.”

[0138]

In the first feature of the present embodiment, the method

F

may lnclude the steps of: a

-

fter the resources are allocated to

the RAB for the mobile station UE, transmitting a "Relocation

Request Acknowledge (a handover request acknowledge signal)”
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containing the priority call information from the radio network
controller RNC to the packet switch SGSN; transmitting a "Forward

Relocation Response/Handover Command (a handover request

signal)" containing the priority call information from the

packet switch SGSN to the radio base station eNodeB via the

—

mobility management node MME; transmitting a "HO from E-UTRAN

Command (a handover request signal)" contalining the priority

call information from the radio base station eNodeR to the mobile

—

station UE; and transmitting a "Handover to UTRAN Complete (a

handover request signal acknowledge signal)" from the mobile

station UE to the radio network controller RNC 1f the priority

call information 1s contained 1n the received "HO from E-UTRAN
Command," even though an access to the 2G/3G system 1s

restricted.

[0139]

In the first feature of the present embodiment, the method

P

may include the steps of: after the resources are allocated to

the RAB for the mobile station UE, transmitting a "Relocation

Request Acknowledge" containing the priority call i1nformation

from the radio network controller RNC to the packet switch SGSN;

transmitting  the "Forward Relocation Response/Handover

Command" containing the priority call 1information from the

packet switch SGSN to the radio base station eNodeB via the

ﬁ

mobllity management node MME;

transmitting the "HO from E-UTRAN Command" containing the

priority call information from the radio base station eNodeB

to the mobile station UE; transmitting the "Handover to UTRAN
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Complete" containing the priority call information from the

L]

mobille station U

to the radio network controller RNC; and

preferentially accepting the "Handover to UTRAN Complete" by

the radio network controller RNC based on the priority call

5 information contained 1n the receilved "Handover to UTRAN

Complete.”
10140 ]

A second feature of the present embodiment 1s a mobile

communication method summarized as 1ncluding the steps of:

r—
-

10 transmitting an "Extended Service Request" froma mobile station

UE having an E-RAB already set up between the mobile station

UE and a radio base station eNodeB (that 1s, a moblle station

radio base station eNodeB;

UE in Active mode) to a mobility management node MME via the

T1
al

transmitting a "UE Context

15 Modification Request (a setting modification request signal)”

containing priority call 1n

-l

formation from the mobility

management node MME to the radio base station eNodeB; determining

by the radio base station eNodeB whether or not there are

available resources in the 2G/3G system 1n response to the

20 received "UE Context Modification Request;" and even when 1t

is determined that there are not available resources in the 2G/3G

system, performing processing O:

- releasing the E-RAB by the radio

base station eNodeB if the priority call information 1s contained

in the "UE Context Modification Request.”

20 [0141]

A third feature of the present embodiment is a radio base

station eNodeB summarized as being configured to: transmit an
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) B

Extended Service Request" received from a moblle station UE

1

in Idle mode to a mobility management node MME; receive an

"Initial UE Context Setup Request" from the mobllity management

node MME, the "Initial UE Context Setup Request" containing

P
—

priority call 1nformation and reqgquesting setup of an E-RAB

ﬁ

between the mobile station UE and the radio base station eNodeB;

and preferentially allocate resources to the E-RAB for themobile

station UE based on the priority call information contailined 1in

the received "Initial UE Context Setup Request.”

10142]

A fourth feature of the present embodiment 1s a radio base

station eNodeB summarized as being configured to: sendamobi1lity

management node MME an "Extended Service Request" received from

amobile station having an E-RAB already set up between themobile

station UE and the radio base station eNodeB (that 1s, a mobile

station UE 1n Active mode); determine whether or not there are

available resources in the 2G/3G system 1n response to a "UE

Context Modification Reguest" received from the mobility

1 :

management node MME; and perform E-RAB release processing 1f

priority call information 1s contained in the "UE Context

Modification Reqguest" even when there are not avallable

resources in the 2G/3G system.

[0143]

A fifth feature of the present embodiment 1s a radio

network controller RNC summarized as being configured to: after

an E-RABR between a mobile station UE and a radio base station

eNodeB 1s set up, receive a "Forward Relocation Request”
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contailning priority call information from the radio base station

—

eNodeB via a mobility management node MME and a packet switch

SGSN; and preferentially allocate resources to a RAB between

the mobile station UE and the radio network controller RNC based

on the priority call 1nformation contalned 1n the received

"Relocation Request.”

10144 ]

F

A sixth feature of the present embodiment 1s a mobile

station UE summarized by being configured to: transmit an

"Extended Service Request” to a mobility management node MM

L*]

via a radio base station eNodeB; and transmit a "Handover to

F

UTRAN Complete" to a radio network controller RNC 1f priority

call i1nformation is contained i1n a "HO from

received from the radio base station eNodeB,

access to the 2G/3G system 1s restricted.

[0145]

E-UTRAN Command"

even though an

It should be noted that the aforementioned operations otf

the mobile station UE, the radio base station eNodeB, the radio

network controller RNC, the mobility management node MME, the

gateway device P-GW, the gateway device S-GW, the circult

switching device MSC, and the packet switch SGSN may be

implemented by hardware, may be implemented by a software module

executed by a processor, or may be implemented by a combination

F

of the two.

101406]

A software module may be provided in a storage medium 1n

any format such as a RAM (Random Access Memory),

38
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a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM),

an EEPROM (Electronically Erasable and Programmable ROM), a
reglster, a hard disk, a removable disk, or a CD-ROM.

[0147]

Such storage medium is connected to a processor 1n such

a way that the processor can write and read information to and

from the storage medium. Instead, the storage medium may be

integrated in the processor. Alternatively, the storage medium

and the processor may be integrated in an ASIC. The ASIC may

ﬁ

be provided in the mobile station UE, the radio base station

eNodeB, the radio network controller RNC, the mobility

management node MME, the gateway device P-GW, the gateway device
S-GW, the circuit switching device MSC, or the packet switch

SGSN. Moreover, the storage medium and the processor may be

provided as discrete components 1n the mobilile station UE, the

radio base station eNodeB, the radio network controller RNC,

the mobility management node MME, the gateway device P-GW, the
gateway device S-GW, the circuit switching device MSC or the
packet switch SGSN

[0148]

Although the present invention have Dbeen hereinabove

described in detail by using the foregoing embodiment, 1t 1s

apparent to those skilled in the art that the present 1nvention

should not be limited to the embodiment specified 1n the present

description. The present 1invention can be 1mplemented as

altered or modified embodiments without departing from the gist

and scope of the present invention. Therefore, the statement

39
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in this description is for illustrative purpose, and 1s not

intended to impose any limitation on the present i1invention.

INDUSTRIAL APPLICABILITY

[0149]

According to the present invention, provided are a mobile

communication method, a radio access network apparatus and a

F

mobile station which enable preferential establishment of an

E-RAB and a RAB as packet bearers 1n a CSFB procedure for

communication to be prioritized such as an origlnating call or

]

a terminating ca.
priority control

described above.

froma prioritized mobile station, and enable

for an RRC signal 1n the CSFB procedure, as

EXPLANATION OF REFERENCE NUMERAIL

[0150]

eNodeB... radio base station

MME... mobi1ility management node

UE... mobile station

P-GW, S-GW.. gateway device

MSC... circuit switching device

SGSN... packet switch

RNC... radio network controller

40
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WHAT IS CLAIMED 1IS:

(Claim 1]

A mobile communication method comprising the steps

of: transmitting a start request signal for circult-

F

switched type of communications from a mobile station to

a moblllty management node vlia a radlo access network

=

apparatus of a first communication system that does not

support circuilit-switched type of communications after a

CS Service notification 1s received Dby the mobile

ﬁ

station, the mobille station having a radio bearer of the

first communication system already set up between the

ﬁ

mobille station and the radio access network apparatus o:

the first communication system;

transmitting a setting modification request slgnal

containing priority call 1information from the mobility

management node to the radio access network apparatus of

the first communication system when the mobility

management node recelves the start request signal and

L

determines that a circuit-switched fallback procedure 1s
to be prioritized;

transmitting a handover request signal containing

the priority call information from the radio access

network apparatus of the first communication system to

the mobile station; and
when the priority call information 1s contalned 1n

the received handover request signal, transmitting a

signal containing the priority call information from the

N

mobile station to a radilio access network apparatus o:

the second communication system.
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[Claim 2]
A mobile communication method comprilising the steps

of:

P

transmitting a start request signal for circult-

ﬁ

switched type of communications from a mobile station 1in

P
—

Tdle mode on a radilo access network of a first

communication system that does not support circuilt-

F

switched type of communications, to a mobility

P

management node via a radilio access network apparatus of

the first communication system after a pagiling 1S
recelived by the moblle station;

transmitting a setup request signal contalning

priority call 1nformation from the mobility management

F

node to the radio access network apparatus of the first

communication system when the mobility management node

receives the start reguest signal and determines that a

clrcult-switched fallback procedure 1S to be
prioritized;

transmitting a handover request signal containing

b

from the radio access

the priority <call i1nformation

network apparatus of the first communication system to

the mobile station; and

when the priority call information 1is contained 1n

the received handover reqguest signal, transmitting a

signal containing the priority call information from the

F
p—

mobile station to a radio access network apparatus or

the second communication system.

[Claim 3]



CA 02789314 2012-08-08

A mobile station wherein

the mobile station transmits a start request signal

F

for circulit-switched type of communications to a

mobility management node via a radio access network

-

apparatus of a first communication system that does not

support circuit-switched type of communilications after a

CS Service notification or a paging 1s received by the

mopblle station, and

when priority call information 1s contalned 1n a

handover request signal received from the radio access

network apparatus of the first communication systemnm

A

after the start request signal for circuit-switched type
of communications 18 recelived, the mobile station

transmits a signal contalning the priority call

g

information to a radio access network apparatus of the

second communication system.

(Claim 4]

F
—

i a first

A radio access network apparatus @ o:

communication system that does not support circuit-

e

switched type of communications, whereln

when a start request signal for clrcuit-switched

e

tyvpe of communications 1s sent by a mobile station

having a radio bearer of the first communilication system

already set up between the mobile station and the radio

F

access network apparatus of the first communication

system after a CS Service notification 1s recelved Dy

the mobile station, the start request slgna. 1S

forwarded to the mobility management node, and

when receiving a radio bearer setup request signal
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from the mobility management node whilich received the

start reqguest signal and determined that a cilrcuit-

switched fallback procedure 1s to be prioritized, the
radio access network apparatus transmlts a handover
request signal containing priority call information to

the mobile station.

[Claim 5]

.

A radio access network apparatus of a first

communication system that does not support clrcult-

switched type of communications, whereiln

F

when a start request signal for circult-switched

P

type of communications 1s sent by a mobille station 1n

Idle mode on a radioc access network of the first

communication system after a pagling 1s recelved by the

mobile station, the radio access network apparatus

forwards the start request signal to a mobility

management node, and

the radio access network apparatus transmits a

handover request  slgnal containing priority call

information to the mobile station when the radio access

network apparatus receives a setup request signal

containing the priority «call 1information from the
mobility management node which recelved the start

request signal and determined that a c¢ircuilt-switched

fallback procedure is to be prioritized.
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FIG. 2

EPC
P-GW SGSN

51001 VSN
RNC MSCVLR] | MME _

PRIORITY UE ORIGINATING CALL

Extended
Service Request S1003

(CS Fallback Indicator)
Extended Service Request

51002 (CS Fallback Indicator

r

PRIORITY CONTROL IN E-RAB SETUP PROCESSING

Initial UI'E Context Setu' Request

. CS Fallback indicator
51004 (PR%ORITYE' CAELlI(.;I?NIFORMAT?ON)

O~ PERFORM PRIORITY CONTROLPROCESSING AT eNodeB

! SET UP E-RAB
Initial UE Context Setup Response

51005
i 51008

- : | |
51006 31007 Bearer Request |
51010 [eTPv2 Modfy l
Bearer Responise
S1011

S1AP Handover Required \ S1009

%_S1AP Cause,Target RNC Identifier Source to Target

ransparent Container(PRIORITY CALL INF?_RMATI N))
| PRIORITY CONTROL IN RAB SETUP PROCESSING
| Forward Relocation Request

Source to Target Transparent Container
S1012 LPRIORITY CALL INFORMATION).

RIORITY CALLNFORMATION) |

Relocation Request
(Source to Tar%et Transparent Container

PERFORM | (PRIORITY CALL INFORMATION
PRIORITY CONTROL >0 PREFERENTIALLY ACQUIRE RESOURCES | PRIORITY CALL INFORMATION)
PROCESSING AT RNC e ittty st N

Relocation Request Acknowledge 91014 ™
(INFORMATION ELEMENT ADDRESSED TO eNodeB (F:RIORITY CALL |NF|0RMATION))
Forward Relocation Response

31017 (INFORMATION ELEMENT ADDRESSED TO
g S1AP Handover Command eNodeB (PR'ORITY CALL |NFORMAT|ON))

gNFORMATION ELEMENT ADDRESSED
0 eNodeB (PRIORITY CALL INFORMATION)) | S1015

A

51013

HO from E-UTRAN
Commanad

(CS Fallback indicator,
PRIORITY CALL INFORMATION)
®

|
Handover to UTRAN Complete 51020
(PRIORITY CALL INFORMATION A S51022
Relocation Complete
51018 S1019 Forward Relocation Complete

S1021 Forward Relocation Complete Acknowledge
Modify Bearer Request

I‘

51023 Modify Bearer Response

C ""\L PN N N PN N

S1025 S1024



CA 02789314 2012-08-08

JNTTD-815-PCT

3/14

asuodsay annebaN

GOlS

(Tvnsn SvY)
S3204N0S3IY ILVO0 TV

34N0300dd
UCHOalIpaY YIM 8Ses|dy OL

NOILISNVHL ANV
ONISS300dd OH Sd 14049V

801S

ALIHOI4d-NON

F19V1IVAY

10LS ™~

¢ Ol

S30HNO0S3H FHINDIV

(A18VTIVAY 4V
1YY 139dVL NOILVOO 13d
40 S304N0S34

ALIH01dd
ALIHOIEd ANING313d

P0LS
F19V1IVAV-LON
S304dN0S 3

40 ALNIGVTIVAY
ANIWNY3 130

cOLS

1sanbayy dnjag 1xauon
3N [eliu] JAIFOIS




CA 02789314 2012-08-08

JNTTD-815-PCT

4/14

asuodsay aAljehsN

44Nd300dd
UoIjoaJIpay UM ases|sy

OL NOILISNVYHL ANV
ONISS300dd OH Sd 1408V

£0¢S

90¢S

N

P0CS

ALIMOIMd-NON AL140[dd ANIWG3130
¢0¢S
}sanbay dnjag xajuo)
063 30N [eliu] JAI303d
VOl

(3N ALIYOIYd-NON ¥3HLO HLIM
NOILYOINNWINOD ONILOINNODSIA
A9 SI0UNO0STY FHINDIY
'1HOHS 3¥VY SIOHNOSIY i)
S304NOSIY ILVYO0TIY

¢ 19V 1IVAY 39V
1Vd 1394V1 NOILVOO 134

40 S304N0S3d

ALIYOIMd |




CA 02789314 2012-08-08

JNTTD-815-PCT

5/14

FIG. 5
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FIG. 6
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FIG. 8
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FIG. 9
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FIG. 12
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FIG. 14
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