Office de la Propriete Canadian CA 2802640 C 2015/11/24

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 802 640
g'rng[l%?r?iesgaenada ﬁgsgt?;%ya?w;da (12) BREVET CANADIEN
CANADIAN PATENT
(13) C
(86) Date de depot PCT/PCT Filing Date: 2011/06/13 (51) Cl.Int./Int.Cl. HO4W 48/02 (2009.01),

HO04M 1/00 (2006.01)

(72) Inventeurs/Inventors:
HAPSARI, WURI ANDARMAWANTI, JP;

(87) Date publication PCT/PCT Publication Date: 2011/12/22
(45) Date de delivrance/lssue Date: 2015/11/24

(85) Entree phase nationale/National Entry: 2012/12/13 IWAMURA MIKIO, JP;
(86) N° demande PCT/PCT Application No.: JP 2011/063478 TANAKA, ITSUMA, JP
(87) N° publication PCT/PCT Publication No.: 2011/158779 (73) Proprietaire/Owner:

NTT DOCOMO, INC., JP

(30) Priorite/Priority: 2010/06/14 (JP2010-135443)
(74) Agent: OYEN WIGGS GREEN & MUTALA LLP

(54) Titre : STATION MOBILE, ET STATION DE BASE SANS FIL
(54) Title: MOBILE STATION AND RADIO BASE STATION

OPERATION DEFINED IN Rsl-8/8 OPERATION DEFINED IN Rel-10 OR LATER

-

A .
83101
[NAS MAKES REQUEST] — " AGC CONTROL | 4 SIGNALING CONTROL! :
B Cghl}TERMINATibF A ; S— . : :
N/ CALLIS Roé‘(qug N i (SF8 CONTROL
RECEIVED? S112 :
5113 s122 ||
Y :
$105! i
' BARRIN
S114 §123 ||} FORCOTE
| N /- BARRIN | N/ BARKING : CALLISON? //
. — . FOR JRIGINATING SIGNALING - Y O BEEEEt
CALL IS ON? i CALLIS ON? ; 5132 |
_— N v v { o/ DETERMINE i
v 5106 $115 || | §124 || ] X "ot C = !
N UE S OF . UEISOF N\ N i INFORMATION i |
o oud || (AL s Y| 5133 |
CONTROL . Y : = UE I3 OF [
5107 | - (5125 ; : AYOFACH >
. (FOR EMERGENCY)™ ACHEa S e q AcEas Cass \ N : 5134 | | S141
CALL S ON? i | { AMOYGACHITO | { AMONGACTT TO }— : :
| N ' 5108 e, £ 18117 s,/ 19126 | E N
AoRACH Y |1 Y|, Y] v : AUTH 5139 | 5142
TOAC1S? - Y | N v | YT v :
1004 " l S8 27| | i :
UESALL : ) - : I - |
ACCEXSCLASSES V11 | [ACTWATE T203 | | | ACTIVATE T305 | [ 1 5136+ N i [S143 N
| ARIEACITO 1] : ACTIVATE T308 | |1 ACTIVATE T308] |
S110 UNAUTHORIZED? . S119 18120 | S128 |S129 : N E E
| (NorEARRED] 3111,{ BARRED ] \_ [NoTBARRED] [ BARRED ‘ [NOT BARRED)( BARRED Je— | NOT BARRED)( BARRED | {NOT BARRED)[ BARRED 5
L ) ) ) . . . . . . . . | kit  Np—
] /

. O L
S137 81%8 S144 S$145

(57) Abrege/Abstract:
A mobile station UE according to the present invention includes a notification reception unit 21 configured to receive an SIB2 In E-

UTRAN and a barring processor unit 22 configured to perform predetermined barring processing in E-UTRAN based or
Information elements included in the SIB2. The barring processor unit 22 i1s configured to perform barring processing for originatior
of a CS call using a CSFB function based on "ac-BarringForCSFB-rlO" and "ac-BarringForMO-Data”™ among the informatior
elements.

SRR f f f [ ]
R RN N
: "c‘:‘? R - e
AR =0y g s ¥, "'.’
e ATy

I*I ) . Prven, B
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 4% @ 727 CI1pO

i SRR OERRIA » JO SV SN AN
OPIC - CIPO 191 .




10

CA 02802640 2012-12-13

ABSTRACT

A moblle station UE according to the present invention includes

anotification receptionunit 21 configured to receive an SIB2 in E-UTRAN

and a barring processor unit 22 configured to perform predetermined

barring processing in E-UTRAN based on information elements included

in the SIBZ2. The barring processor unit 22 is configured to perform

P

barring processing for origination of a CS call using a CSFB function

based on "ac-BarringForCSFB-r10" and "ac-BarringForMO-Data" among the

information elements.
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DESCRIPTION

TITLE OF THE INVENTION: MOBILE STATION AND RADIO BASE STATION

TECHNICAL FIELD
(0001]
The present invention relates to a mobille station and a radio base

station.

BACKGROUND ART
[0002]

In LTE (Long Term Evolution) Release-8/9, a radio base station

eNB 1is configured to bar origination of an emergency call, a signaling

call and a normal packet switching (PS) call respectively by transmitting

"ac-BarringForEmergency", "ac-BarringForMO-Signalling", and

"ac-BarringForMO-Data" through an SIB (System Information Block) 2.

PRIOR ART DOCUMENT

NON-PATENT DOCUMENT

[0003]

Non-Patent Document 1: TS 36.331 Technical Specification Group

Radio Access Network; Evolved Universal Terrestrial Radio Access

(E-UTRA) Radio Resource Control (RRC); Protocol specification

SUMMARY OF THE INVENTION

Problem to be solved by the invention

10004 ]

+1

However, there has been a problem that LTE Release-8/9 does not

support barring origination of a circuit switching (CS) call using a

CSFB (Circuit Switching Fallback) function.

[0005]



10

15

20

25

30

CA 02802640 2012-12-13

Specifically, like the origination of the normal PS call, the

origination of the CS call using the CSFB function 1s performed through

E-UTRAN (Evolved Universal Terrestrial Radio Access Network). However,

the CS call is not classified as a PS domain but is classified as a CS

domain. Thus, even when SSAC (Service Specific Access Control) 1is

L]

employved in a certain cell, a mobile station UE can origlnate the CS

call using the CSFB functlon.

[0006]

Accordingly, the present invention 1s made 1n view of the above

problem, and an objective of the present invention is to provide a mobile
station and a radio base station that can appropriately bar origination

of a CS call using a CSFB function.

Means for Solving the Problem

[0007]

The first feature of the present invention is summarized 1n that

mobile station configured to be capable of performing circult switching

communications using a circuit switching fallback function through a

second radio access network that supports packet switching and circuit

switching while the mobile station is in a first radio access network

that supports the packet switching but does not support the circuit

switching, the mobile station including a notification reception unit

configured to receive notification in the first radio access network,

and a barring processor unit configured to performpredetermined barring

processing in the first radio access network based on information

elements included in the notification, wherein the barring processor

unit is configured to perform barring processing for origination of a

circuit switching call using the circuit switching fallback function

1)

a

based on a first information element for barring an origination o:

circuit switching call using the circuit switching fallback function
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-

and a second information element for barring an origination of a normal

packet switching call among the information elements.

[0008]

The second feature of the present invention is summarized 1n that
5 aradio base station ina first radio access network that supports packet

switching but does not support circuit switching in a mobile

communication system configured such that a mobile station in the first

radio access network is capable of performing circult switching

communications using a circuit switching fallback function through a

10 second radio access network that supports the packet switching and the

circuit switching, the radio base station including a notification

transmission unit configured to transmit notification, wherein the

notification transmission unit is configured to 1nclude 1n the

notification, an information element for barring an origlnation of an

15 emergency call, an information element for barring an origination of

a signaling call, and information element for barring an origilination

of a normal packet switching call, as information elements recelvable

by a mobile station supporting a first release, and the notification

transmission unit is configured to include, 1n the notification, an

20 information element for barring a circuit switching call using the

circuilt switching fallback function as an i1nformation element

receivable by a mobile station supporting a second release newer than

the first release.

25 EFFECT OF THE INVENTION
[0009]

As described above, the present invention can provide a mobile

station and a radio base station that can appropriately bar origination

"of a CS call using a CSFB function.

30
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BRIEF DESCRIPTION OF DRAWINGS
[0010]

-

[Fig. 1] Fig. 1 is an overall configurational view of a mobile

communication system according to a first embodiment of the present

5 invention.

[Fig. 2] Fig. 2 is a functional block diagramof a radio base station

according to the first embodiment of the present 1Invention.

P P
p— —

[Fig. 3] Fig. 3 is diagram showing an example of a format of an

SIB2 transmitted in the mobile communication system according to the

10 first embodiment.

[Fig. 4] Fig. 4 is diagram showing an example of a format of the

SIB2 transmitted in the mobile communication system according to the

first embodiment.

[Fig. 5] Fig. 5 is a functional block diagram of a moblle station

g

15 according to the first embodiment of the present invention.

[Fig. 6] Fig. 6 is a flowchart for describing an operation of the

F

mobile station according to the first embodiment of the present

ilnvention.

20 MODE FOR CARRYING OUT THE INVENTION
[0011]

(Mobile Communication System according to First Embodiment of the
Present Invention)
A mobile communication system according to a first embodiment of

25 the present invention is described with reference to Fig. 1 to Fig. 6.

[0012]

In the mobile communication system according to this embodiment,

a radio base station eNB that can support LTE Release-10 (second release)

]

as well as LTE Release-8/9 (first release), 1s provided.

30 [0013]
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The configuration of an example shown 1n Fig. 1 1s as

The radio base station eNB transmits notification 1n a cell

by the radio base station eNB,

receives the notification.

10014 ]

As shown in Fig. 2, the radio base station eNB includes

processor unit 11 and a notification transmission unit 12.

[0015]

The barring processor unit 11 1s con:

processing in the cell formed by the radio base station eN:

[00106]

follows.

#1 formed

and a mobile station UE 1in the cell #1

a barring

“1igured to perform barring

3.

Specifically, the barring processor unit 11 1s configured to bar

origination of an emergency call, a signaling call, a normal PS call,

and a CS call using a CSFB function, upon, for example, being 1

nstructed

by an operator or when a predetermined condition 1is satisfied.

10017]

The notification transmission unit 12 is configured to transmit

notification such as an MI

the cell formed by the radio base statlion eNB.

[0018]

B

(Master Information Block) and

an SIB 1n

Fig. 3 shows an example of an information element 1n an SIBZ as

one type of the notification.

10019]

As shown in fig. 3,

configured to be capable o:

"ac-BarringForEmergency",

"ac-BarringForMO-Data" as in:

c including 1n the SIBZ,

the notification transmission unit 12 is

"ac-BarringForMO-Signalling", and

‘ormation elements receivable by themobile

station UE supporting LTE Release-8/9, in accordance with an instruction

[0020]

from the barring processor unit 11.
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Here, "ac-BarringForEmergency" 1s an 1nformation element for

F

barring the origination of the emergency call,

"ac-BarringForMO-Signalling™ is an information element for barring the

origination of the signaling call, and "ac-BarringForMO-Data"™ 1s an

-

5 information element for barring the origination of the normal PS call.

[0021]

As shown in Fig. 3, "AC-BarringConfig" is settable 1n

"ac-BarringForMO-Signalling" and "ac-BarringForMO-Data", and

"ac-BarringFactor", "ac-BarringTime", and "ac-BarringForSpecialAC"

10 are settable in "AC-BarringConfig".

[0022]

A value equal to or larger than 0 and smaller than 1 1s settable

in "ac-BarringFactor", an average access barring time on the second time

scale 1s settable in "ac-BarringTime", and information 1ndicating

15 whether the access is barred for AC (access classes) 11 to 15 can be

set in "ac-BarringForSpecialAC".

[0023]

The notification transmission unit 12 is configured to be capable

F

of including in the SIB2, "ac-BarringForCSFB-rl0" as an information

20 element receivable by the mobile station U

[*]

that can support LTE

Release—-10.

10024 ]

Here, "ac-BarringForCSEFB-r1l0" 1s an i1nformation element for

barring the CS call using the CSFB function.

25 [0025]

As shown in Fig. 3, "AC-BarringForCSFB-r1l0" 1s settable 1in

"ac-BarringForCSFB-rl10" and "barring" with which "AC-BarringConfig" 1is

settable or "no-barring”™ with which nothing 1s set 1s settable 1in

"AC-BarringForCSFB-r10".

30 [0026]
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Alternatively, only "barring" as described above may be settable
in "AC-BarringForCSFB-r10" as shown i1n Fig. 4.
(0027 ]

As shown in Fig. 5, the mobile station UE includes a notification

reception unit 21 and a barring processor unit 22.

[0028]

The mobile station UE can support LTE Release-10 and is configured

to be capable of performing CS communications through UTRAN/GERAN while

being in E-UTRAN using the CSFB function.

[0029]

The notification reception unit 21 is configured to receive

notification such as an MIB and an SIB in E-UTRAN.

[0030]

The barring processor unit 22 1s configured to perform

predetermined baring processing in E-UTRAN based on an information

element for barring included in the SIBZ received by the notification

reception unit 21.

[0031]

For example, the barring processor unit 22 i1s configured to perform

barring processing for the origination of the CS call using the CSFB

function based on "ac-RarringForCSFB-rl1l0" and "ac-BarringForMO-Data"

among the information elements.

[0032]

The barring processor unit 22 may be configured as follows.

Specifically, the barring processor unit 22 may perform the barring

processing for the CS call using the CSFB function based on

"ac-BarringForCSFB-r10" when the SIB2 includes "ac-BarringForCSFB-r10".

The barring processor unit 22 may perform the barring processing for

F

the origination of the CS call using the CSFB function based on
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"ac-BarringForMO-Data", when the SIBZ does not 1include

ac-BarringForCSFB-r10" but includes "ac-BarringForMO-Data'.

[0033]

The mobile station UE that cannot support LTE Release-10 cannot

5 understand received "ac-BarringForCSFB-r10" included in the SIBZ, and

thus cannot perform the processing for barring the origination of the

CS call using the CDFB function. Still, themobile station UE that cannot

-

support LTE Release-10 can receive "ac-BarringForEmergency" and

"ac-BarringForMO-Signalling", and "ac-BarringForMO-Data" included 1in

10 the SIB2, and thus can perform the processing for barring the origination

of the emergency call, the signaling call, and the normal PS call, as

in the conventional case.

10034 ]

An example of an operation of the mobile station UE according to

15 the first embodiment of the present invention, that is, the mobile

station UE that can support LTE Release-10 is described below with

reference to Fi1ig. 6.

[0035]

As shown in Fig. 6, when an origination request is received from

20 a NAS (Non Access Stratum) function in Step S101, an AS (Access Stratum)

ﬁ

function of the mobile station UE determines whether the origination

*J

request is that triggered by a terminating signal (paging signal) 1n
Step S10Z.

[0036]

25 The operation proceeds to Step S103 1f 1t 1s determined to be "Yes™

in Step S102, and the operation proceeds to Step S106 1f it i1is determined

to be "No" 1n Step S10Z2.
[0037]

In Step S103, the AS function of the mobile station UE determines

30 whether a timer T302 is active.
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[0038]
The timer T302 is set based on a value notified through "RRC

Connection Reject”" from the radio base station eNB.

[0039]

The operation proceeds to Step S105 if it is determined to be "Yes™
in Step S103, and the operation proceeds to Step S104 if 1t 1s determined
to be "No" in Step S103.

[0040]

The AS function of the mobile station UE determines to bar the

origination triggered by the paging signal in Step S104 and determines
not to bar the origination triggered by the paging signal 1n Step S1005.
[0041]

In Step S106, the AS function of the mobile station UE determines
whether the origination request from the NAS function 1s the request

for originating the emergency call.

(0042 ]

P

The operation proceeds to Step S107 if it 1s determined to be "Yes™

in Step S106, and the operation proceeds to Step S112 if it 1s determined
to be "No" 1n Step S106.
(004 3]

In Step S107, the AS function of the mobile station UE determines

whether it is set in "ac-BarringForEmergency" in the SIBZ that the

p—

origination of the emergency call 1s to be barred.

(0044 ]

F

The operation proceeds to Step S108 if it 1s determined to be "Yes”

P

in Step S107, and the operation proceeds to Step S110 if it is determined

to be "No" 1n Step S107.

[0045]
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In Step S108, the AS function of the mobile station UE determines

whether the access class of the mobile station UE 1s any one of "AC11"
to "AC1LO".

[004 6]

The operation proceeds to Step S109 if it 1s determined to be "Yes”™

in Step S108, and the operation proceeds to Step S111 if it 1s determined
to be "No" 1n Step S108.

(0047 ]

In Step S109, the AS function of the mobile station UE determines

whether the access i1s unauthorized for all the corresponding access

L*]

classes (AC1ll to AC15) of the mobile station U

by referring to

"ac-BarringForEmergency".

[0048]

The operation proceeds to Step S111 if it is determined to be "Yes”™
in Step S109, and the operation proceeds to Step S110 1f 1t 1s determined
to be "No" 1n Step S109.

[0049]

The AS function of the mobile station UE determines not to bar

the origination of the emergency call in Step S110 and determines to

bar the origination of the emergency call 1n Step S111.

[0050]

In Step S112 the AS function of the mobile station UE determines

whether the origination request from the NAS function is a request Ior

originating the normal PS call.

[0051]

The operation proceeds to Step S113 if it is determined to be "Yes™

in Step S112, and the operation proceeds to Step S121 1f it is determined

to be "No" 1in Step S11Z2.
[0052]

10
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In Step S113, the AS function of the mobile station UE determines
whether the timer T302 or a timer T303 1s active.

[0053]

F

The operation proceeds to Step S120 1f 1t 1s determined to be "Yes”

P

in Step S113, and the operation proceeds to Step S114 if it 1s determined

to be "No" 1n Step S113.
(0054 ]

In Step S114, the AS function of the mobile station UE determines

whether "ac-BarringForMO-Data" included 1n the SIBZ 1s set.

[0055]

The operation proceeds to Step S115 1f 1t 1s determined to be "Yes”™
in Step S114, and the operation proceeds to Step S119 1f 1t 1s determined
to be "No" 1n Step S114.

[0056]

In Step S115, the AS function of the mobile station UE determines

whether the access class of the mobile station 1s any one of "AC11l" to

"AC15".
[0057 ]

P

The operation proceeds to Step S116 1if 1t 1s determined to be "Yes”

-y

in Step S115, and the operation proceeds to Step S117 1f 1t 1s determined

to be "No" 1n Step S115.
(0058 ]

In Step S116, the AS function of the mobile station UE determines

F

whether the access is authorized for of the access class (any one of

AC11l to AC15) of the mobile station UE by referring to

"ac-BarringForSpecialAC" 1in "ac-BarringForMO-Data".

[0059]

The operation proceeds to Step S117 1f 1t 1s determined to be "No"

in Step S116, and the operation proceeds to Step S119 1f 1t 1is determined

to be "Yes" 1n Step Sllo.

11
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[00060]

In Step S117, the AS function of the mobile station UE determines

1s smaller

L*

whether a random number rand generated in themobile station U

than a value ABF1 set in "ac-BarringFactor" in "ac-BarringForMO-Data".

[00061]

The operation proceeds to Step S119 1f 1t 1s determined to be "Yes™
in Step S117, and the operation proceeds to Step S118 1f 1t 1s determined
to be "No" 1n Step S117.

[0062]

In Step S118, the AS function of the mobile station UE activates

the timer T303. For example, the AS function of the mobile station UE

sets the timer T303 to a value obtained by " (0.740.6xrand) x (the value

set in "ac-BarringTime" 1n "ac-BarringForMO-Data")".

[0063]

The AS function of the mobile station UE determines not to bar

F

the origination of the normal PS call in Step S119, and determines to

bar the origination of the normal PS call in Step S120.
(0004 ]

In Step S121, the AS function of the mobile station UE determilnes

whether the origination request from the NAS function 1s a request for
originating the signaling call.
[0065]

The operation proceeds to Step S122 1f 1t 1s determined to be "Yes”
in Step 8121, and the operation proceeds to Step S130 1f 1t 1s determined
to be "No" 1n Step S121.

[000606]

In Step S122, the AS function of the mobile station UE determines
whether the timer T302 or the timer T303 1s active.

[0067]

12



10

15

20

25

CA 02802640 2012-12-13

The operation proceeds to Step S129 1f 1t is determined to be "Yes"

in Step S122, and the operation proceeds to Step S123 1f 1t 1s determined
to be "No" 1n Step S122.

[0068]
In Step S123, the AS function of the mobile station UE determines

whether "ac-BarringForMO-Signalling" in the SIB2 1s set.

[0009]

The cperation proceeds to Step S124 1f 1t 1is determined to be "Yes™

in Step S123, and the operation proceeds to Step S128 1f 1t 1s determined

to be "No" 1n Step S123.

[0070]
In Step S124, the AS function of the mobile station UE determines

whether the access class of the mobile station UE is any one of "ACI1"

to "AC1o".
L0071]

The operation proceeds to Step S125 1f 1t 1is determined to be "Yes”

F

in Step S124, and the operation proceeds to Step S126 1f 1t 1s determined

to be "No" 1n Step S124.
[0072]

In Step S125, the AS function of the mobile station UE determilnes

whether the access is authorized for the access class (any of AC1l1 to

AC 15) of the mobile station UE by referring to "ac-BarringForSpecialAC”

in "ac-BarringForMO-Signalling”. [0073]

The operation proceeds to Step S126 1f 1t 1s determined to be "No"

in Step S125, and the operation proceeds to Step S128 if it 1s determlined

to be "Yes" in Step S125.

(0074]
In Step S126, the AS function of the mobile station UE determines

whether the random number rand generated in the mobile station UE 1s

13
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smaller than a value ABF2 set 1n "ac-BarringFactor" 1n

"ac-BarringForMO-Signalling".

[0075]

The operation proceeds to Step S128 if 1t 1s determined to be "Yes™

in Step S126, and the operation proceeds to Step S127 1f 1t 1s determined

to be "No" 1n Step Sl1lZ26.
[(0076]

In Step S127, the AS function of the mobile station UE activates

a timer T305. For example, the AS function of the mobile station UE

sets the timer T305 to a value obtained by " (0.7+0.6xrand) x (the value

set 1n "ac-BarringForMO-Signalling")".

007 7]

The AS function of the mobille station UE determines not to bar
the origination of the signaling call in Step S128, and determines to

bar the origination of the signaling call i1n Step S129.
[0078]

In Step 130, the AS function of the mobile station UE determilnes
whether the timer T30Z2 or a timer T306 1s active.
[0079]

The operation proceeds to Step S138 1f 1t 1s determined to be "Yes™
in Step S130, and the operation proceeds to Step S131 1f 1t 1s determined
to be "No" 1n Step S130.

[0080]

In Step S131, the AS function of the mobile station UE determines

whether "ac-BarringForCSFB-r10" included in the SIBZ 1s set.

[0081]

The operation proceeds to Step S132 1f 1t 1s determined to be "Yes”

P

in Step S131, and the operation proceeds to Step S139 1f 1t 1s determined

to be "No" 1n Step S131.
[0082]

14
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In Step S132, the AS function of the mobile station UE determines

whether "barring” is set in "AC-BarringForCSFB-rl10" 1n

"ac-BarringForCSFB-rl1l0" 1n the SIBZ.

[0083]

For example, the operation proceeds to Step S133 when 1t 1s

determined that "barring"” is set in "AC-BarringForCSFB-rl0O" 1n

ac-BarringForCSFB-r10" in Step S132, and proceeds to Step S137 when

it 1s determined that "no barring" 1s set in "AC-BarringForCSEFB-r10"

"ac-BarringForCSFB-r10" 1n Step S13Z2.

in
[0084]
Alternatively, the operation proceeds to Step S133 when 1t 1s

determined that "barring"” is set in "AC-BarringForCSFB-rl10" 1in

"ac-BarringForCSFB-rl10" in Step S132, and proceeds to Step S13/7 when

it is determined that nothing is set in "AC-BarringForCSFB-rl0" 1in

"ac-BarringForCSFB-rl1l0" 1in Step S132.

[0085]
In Step S133, the AS function of the mobile station UE determines

whether the access class of the mobile station UE 1s any one of "AC1l1"

to "AC1o"V.
[0086]

The operation proceeds to Step S134 1f 1t 1s determined to be "Yes™

in Step S133, and the operation proceeds to Step S135 1f it 1s determined
to be "No" 1n Step S133.
(008 7]

In Step S134, the AS function of the mobile station UE determines

whether the access is authorized for the access class (any one of AC1l1

to AC15) of themobile station UE by referring to "ac-BarringForCSEFB-r10"

in "ac-BarringForMO-Signalling".

[0088 ]
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The operation proceeds to Step S137 if it 1s determined to be "No"

P

- 1t 1s determined

in Step S134, and the operation proceeds to Step S135 1:

to be "Yes" 1n Step S134.
[0089]

5 In Step S135, the AS function of the mobile station UE determines

whether the random number rand generated in the mobile station UE 1s

smaller than a value ABF 3 set in "ac-BarringFactor" 1in

"ac-BarringForCSFB-r10".
[0090]

10 The operation proceeds to Step S137 1f it is determined to be "Yes"™

in Step S135, and the operation proceeds to Step S136 if it 1s determined
to be "No" i1in Step S135.

[0091]

In Step S136, the AS function of the mobile station UE activates

15 the timer T306. For example, the AS function of the mobilile station UE

sets the timer T306 to a value obtained by " (0.7+0.6xrand) x (the value

set in "ac-BarringTime" in "ac-BarringForMO-Data")" in the timer T306.

[0092]

The AS function of the mobile station UE determines not to bar

20 the origination of the CS call using the CSFB function 1in Step S137,

and determines to bar the origination of the CS call using the CSEB

function 1n Step S138.
[0093]

In Step S139, the AS function of the mobile station UE determilnes

25 whether "ac-BarringForMO-Data" included 1n the SIB2Z 1s set.

10094 ]

The operation proceeds to Step S140 if it is determined to be "Yes™

in Step S139, and the operation proceeds to Step S144 if it is determined
to be "No" in Step S139.
30 [0095]
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In Step S140, the AS function of the mobile station UE determines

whether the access class of the mobile station UE 1s any one of "AC11"™

to "AC1O".
[0096]

5 The operation proceeds to Step S141 1f 1t 1s determined to be "Yes”

in Step S140, and the operation proceeds to Step S142 1f 1t 1s determined
to be "No" 1n Step S140.
[0097]

In Step S141, the AS function of the mobile station UE determines

10 whether the access 1s authorized for the access class (any one of ACl1

to ACl5) of the mobile station UE by referring to

ac—BarringForSpecialAC" in "ac-BarringPForMO-Data".

(0098 ]

The operation proceeds to Step S144 1f 1t 1s determined to be "No"

15 1in Step S141, and the operation proceeds to Step S142 1f 1t 1s determined

to be "Yes" 1n Step S141.
(0099 ]

In Step S142, the AS function of the mobile station UE determines

whether the random number rand generated in the mobile station UE 1is

20 smaller than the value ABF1l set in "ac-BarringFactor" 1n

"ac-BarringForMO-Data".

[0100]

F

The operation proceeds to Step S144 1f 1t 1s determined to be "Yes"™

in Step S142, and the operation proceeds to Step S143 1f 1t 1s determined
25 to be "No" 1n Step Sl4Z.

[0101]

In Step S143, the AS function of the moblle station UE activates

the timer T306. For example, the AS function of the mobile station UE

sets the timer T306 to a value obtained by " (0.7+0.0bxrand) x (the value

30 set in "ac-BarringTime" in "ac-BarringForMO-Data™)".
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[0102]

*J

The AS function of the mobile station UE determines not to bar

the origination of the CS call using the CSFB function 1in Step S144,

and determines to bar the origination of the CS call using the CSFB

function in Step S145.
[0103]

In the mobile communication system according to the first

embodiment of the present invention, the CS call using the CSFB component

can be barred using "ac-BarringForCSFB-r1l0", which 1s an information

element receivable by a mobile station UE that can support LTE
Release-10.
(0104 ]

Features of the embodiment described above may be described as
follows.
[0105]

The first feature of the embodiment 1is summarized in that a mobile

station UE configured to be capable of performing circuit switching

communications using a CSFB function (circuit switching fallback

function) through UTRAN/GERAN (a second radio access network that

supports packet switching and circuit switching) while the mobile

station UE is in E-UTRAN (a first radio access network that supports

the packet switching but does not support the circult switching), the

mobile station UE including: a notification receptionunit 21 configured

to receive SIB2 (notification) in E-UTRAN; and a barring processor unit

22 configured to perform predetermined barring processing in E-UTRAN

based on information elements included in the SIBZ2. The barring

processor unit 22 is configured to perform barring processing for

origination of a CS call using the CSFB function based on

"ac-BarringForCSFB-r10 (a first information element for barring an

origination of a circuit switching call using the CSFB function)" and

18
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"ac-BarringForMO-Data (a second information element for barring an

origination of a normal packet switching call)" among the information

elements.

[(01006]

5 In the first feature, the barring processor unit 22 may be

configured to perform barring processing for the origination of the CS

call using the CSFB function based on "ac-BarringForCSFB-rl1l0" 1f the

SIB2 includes "ac-BarringForCSFB-rl1l0", and the barring processor unilt

may be configured to perform barring processing for the origination of

10 the CS call using the CSFB function based on "ac-BarringForMO-Data" 1if

the SIB2 does not include "ac-BarringForCSFB-r1l0" but 1ncludes

"ac-BarringForMO-Data".

(0107 ]

In the first feature, the barring processor unit 22 may be

15 configured to perform barring processing for the origination of the CS

call using the CSFB function if "barring" is set 1n

"ac-BarringForCSFB-r10", and the barring processor unlit may be

configured not to perform barring processing for the origination of the

F

CS call using the CSFB function if "no-barring" 1is set 1n

20 "ac-BarringForCSFB-r10" or nothing is set in "ac-BarringForCSFB-r10".

[0108]

The second feature of the embodiment is summarized 1n that a radio

base station eNB in E-UTRAN in a mobile communication system configured

F

such that a mobile station UE in E-UTRAN is is capable of performing

+1

25 circuit switching communications using a CSFB function through UTRAN,

the radio base station eNB including: a notification transmission unit

12 configured to transmit an SIB2. The notification transmission unit

12 is configured to include in the SIB2, "ac-BarringForEmergency

(information element for barring an origination of an emergency call)

30 ac-BarringForMO-Data", "ac-BarringForMO-Signalling (information
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element for barring an origination of a signaling call)", and

"ac-BarringForMO-Data (information element for barring an origination

of a normal packet switching call)", as information elements recelvable

by a mobile station UE supporting Release-8/9 (first release). The

5 notification transmission unit 12 is configured to include, in the SIBZ,

"ac-BarringForCSFB-r10 (an information element for barring a circuit

switching call using the circuit switching fallback function)" as an

information element receivable by a mobile station UE supporting

Release-10 (a second release) newer than Release 8/09.

10 [0109]

Note that an operation of the radio base station eNB and the mobile

station UE 10 may be implemented by hardware or may be implemented by

a software module to be executed by a processor, or may be i1mplemented

in combination of the both.

15 [0110]

The software module may be provided in any form of a recording

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

Only Memory), an EPROM (Erasable Programmable ROM), an EEPROM

(Electroni‘cally Erasable and Programmable ROM), a register, a hard disk,

200 a removable disk, or a CD-ROM.

(0111]

Such recording medium is connected with a processor so that the

processor can read and write information on the recording medium. Also,

such recording medium may be integrated on the processor. nstead, such

25 recording medium and the processor may be provided inside ASIC. Such

ASIC may be provided inside the radio base station eNB and the mobile

station UE. Alternatively such recording medium and the processor may

be provided as discrete components inside the radio base station eNB

and the mobile station UE.

30 [0112]
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Hereinabove, the present invention has been described in detail
using the above embodiment; however, it is apparent to those skilled
1n the art that the present invention is not limited to the embodiment
described herein. The scope of the claims should not be limited by the
preferred embodiment set forth herein, but should be given the broadest

interpretation consistent with the description as a whole.
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CLAIMS

[Claim 1]

A mobile station configured to be capable of performing circuilt

switching communications using a circuit switching fallback function
through a second radio access network that supports packet switching
and circuit switching while the mobile station is in a first radlo access
network that supports the packet switching but does not support the
circuit switching, the mobile station comprising:

a notification reception unit configured to receive notification

in the first radio access network; and

a barring processor unit configured to perform predetermined

barring processing in the first radio access network based on information

elements included in the notification, whereiln

the barring processor unit is configured to perform barring

P

processing for origination of a circuit switching call using the circuit

switching fallback function based on a first information element for

barring an origination of a circuit switching call using the circuilt

switching fallback function and a second information element for barring

an origination of a normal packet switching call among the information

elements.

[Claim 2]

The mobile station according to claim 1, whereiln

the barring processor unit is configured to perform barring

processing for the origination of the circuit switching call using the

circuit switching fallback function based on the first information

element if the notification includes the first information element, and

the barring processor unit is configured to perform barring

processing for the origination of the circuit switching call using the
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circuit switching fallback function based on the second information

element if the notification does not include the first information

element but includes the second information element.

23
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FIG. 3

SysteminformationBlockType2information element

- ASN1START
SystemInformationBlockTypel ::= SEQUENCE {
ac-BarringInfo SEQUENCE {
ac-BarringForEmergency BOOLEAN,
ac-BarringForMO-Signalling AC-BarringConfig OPTIONAL,
ac-BarringForMO-Data AC-BarringConfig OPTIONAL -- Need OP
} OPTIONAL, ~-- Need OP
radioResourceConfigCommon RadioResourceConfigCommonSIB,
ue-TimersAndConstants UB-TimersAndConstants,
fregInfo SEQUENCE ({
ul-CarriexrFreq ARFCN~ValueEUTRA OPTIONAL, -= Need OP
ul-Bandwidth ENUMERATED {n6, nl5, n25, n50, n75, nlo0}
OPTIONAL, -« Need OP
additionalSpectrumEmission AdditionalSpectrumEmisgion
}e
mbgfn-SubframeConfigList MBSFN-SubframeConfiglList OPTIONAL, -- Need OR
timeAlignmentTimerCommon TimeAligmnmentTimer,
lateR8NonCriticalExtension OCTET STRING OPTIONAL, -- Need OP
[[ ssac-BarringForMMTEL-Volce-x9 AC~-BarringConfig OPTIONAL, -- Need OP
ssac-BarringForMMTEL-Video-r9 AC-BarringConfig OPTIONAL -- Need OP
1]
ac-BarringForCSFB-rl0 AC~BarringForCSFB-rl0 OPTIONAL, -- Need OP
1]
}
AC-BarringForCSFB-rl(Q ::= CHOICE({
_ barring AC-BarringConfig,
no-Barring Null
1
AC-BarringConfig ::= SEQUENCE {
ac-BarringFactor ENUMERATED {
p00, p05, ple, pls5, p20, p25, p30, pdo,
p50, p60, p70, p75, p80, p85, P30, p9Ss },
ac~BarringTime ENUMERATED {sd4, 88, 816, 832, 864, 8l28, 8256, 85 12},
ac-BarringPorSpecialAC BIT STRING (SIZE(5))
}
MBSFN-SubframeConfigList ::= SEQUENCE (SIZE (1l..maxMBSFN-Allocations)) OF MBSFN-
SubframeConfig
-- ASN1STOP

SysteminformationBlockType2 field descriptions
ac-BarringForEmergency
Access class barring for AC 10.

ac-BarringForMO-Signaliling
Access class barring for mobile originating signalling.

ac-BarringForMO-Data
Access class barring for mobile origi

ac-BarringFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred. The
values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,...,p95 = 0.95.

ac-BarringTime
Mean access barring time value in seconds.

ac-BarringForSpecialAC
Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.
q

ul-CarrierFre
For FDD: if absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101

[42, table 5.7.3-1] applies.
For TDD: This parameter is absent and it is equal to the downlink frequency.
ui-Bandwidth

Parameter: transmission bandwidth configuration, Nrs, in uplink, see TS 36.101 [42, table 5.6-1). Value n6 corresponds
to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is

equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

mbsfn-SubframeConfigList
Defines the subframes that are reserved for MBSFN in downlink.

ssac-BarringForMMTEL-Voice
Service specific access class barring for MMTEL voice originating caills.

ssac-BarringForMMTEL-Video
Service specific access class barring for MMTEL video originating calls.

ac-BarringForCSFB
Access class barring information for mobile originating CS fallback calls.
no- Barring

Indicates that there is no access class barring applicable for mobile originating CS fallback calls.
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FIG. 4

SysteminformationBlockType2information efement

~= ASNISTART

SystemlnformationBlockType2 ()= SEQUENCE {
ac-Bayringinfo SEQUENCE {
ac-BarringForEmsrgancy BOOLEAN,
nc-AarringForM0=8ignalling AC-RarringConflg QPTIONAL,
ac-RarringfarMO~Data AC=RarringConflig OPTIONAL == Nead OP
} OFTIONAL, == Nead OP
radioResourcalonfigCommon RadioRasourceConfigComonSIA,
va=7imarsAndConsatants UE=TimersAndConstanta,
fraqinfo SEQUENCE |
dl~CarriarFreq ARFON=ValueEUTRA OPTIONAL, - Naad OP
ul~Bandwidth PNUMERATED {n6, nl1%, n2%, n50, n75, nl00)
OPTIONAL -= Naad OP
' additionalSpectrumbEmiasion AdditionalSpectrunBrnipolon !
4 ~
nbafn=SubfraneConfiglint MBESFN-SubframeConfigList QPTIONAL, -= Naed OR
tirmaAl ignmantTimarCommon TimaAl lgnmantTimar,
coay
lateRENonCriticalExtanoion OCTET STRING OPTIONAL, —= Namsd OP
[{ szoac=BarringForMITEL=Volice=-19 AC~BarringConflg CPTTONAL, - Naad QP
asac-BarringTorMMTEL=-Video-rd AC-RarringConflyg OPTIONAL == Noad OP
)]
ac-BarringForlSErB-rl0 | AC-BarzingForCSFB-rll CPTIONAL, =— Nasd OF
)
_AC-BarringForCiFR-rl0 ::~ CHOTCE({
arhing . AC=BarringConfliy, OPTIONAL == Noad OP
L
AC~-BarringConfig ttw= SEQUENCE {
ao-Barringfactor ENUMERATED {

ac-AarringTima
) ac-BaryingforSpecialac

MBSFN=Subf{rarmaCanfiglisat ;iw
SubframaConflg

== ASN1STOP

NOTIFICATION
RECEPTION
UNIT

21

pDO; pDS; p’-D: plS; pZO; pZS; pfm. p4°'

p50, p60, p70, p73,; p80, pB5, PQOr 995)'
ENUMERATED {&4, a8, 216, 232, a64, s128, 5256, =512),
BIT STRING {SIZE(5))

SEQUENCE (SIZE (1..maxMBSFN-Allcdaticnn}) QF MBBFN-

FIG. 5
UE

BARRING
PROCESSOR

UNIT
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