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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to a communication control device and a communication
control method which are capable of connecting to an access network according to Internet
protocol.

BACKGROUND ART

[0002] In Long Term Evolution (LTE), a scheme is specified in which a mobile station (UE)
carries out LTE voice calls (VOLTE) by establishing an IP-CAN Bearer (SIP bearer), which is a
logical communication path for Session Initiation Protocol (SIP) and voice media, on an IP-
Connectivity Access Network (IP-CAN). IP-CAN is an access network providing a function to
transport SIP and voice media (see, for example, Non-patent document 1).

[0003] Fig. 1 shows a communication sequence in a case where, after the mobile station
establishes an IP-CAN Bearer, the IP-CAN Bearer is removed due to handover to
UTRAN/GERAN. As shown in Fig. 1, when the mobile station executes handover to
UTRAN/GERAN (S10), the IP-CAN Bearer is removed (removal) (S20).

PRIOR ART DOCUMENT

NON-PATENT DOCUMENT

[0004] Non-patent document 1: 3GPP TS 24.229 V11.2.1, 3rd Generation Partnership Project;
Technical Specification Group Core Network and Terminals; IP multimedia call control protocol
based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3
(Release 11), January 2012

[0005] 3GPP TR 23.818 V0.10.0 relates to issues regarding infrastructures for multimedia
communication with the IP Multi-media core network Subsystem (IMS).

[0006] 3GPP TS 23.228 V11.4.0 relates to the stage-2 service description for the IP
Multimedia Core Network Subsystem (IMS).

SUMMARY OF THE INVENTION
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[0007] However, the conventional IP-CAN Bearer removal procedures described above have
the following problem. Specifically, as shown in Fig. 1, after the mobile station executes
Registration to an IP Multimedia core network Subsystem (IMS) including a Policy and
Charging Rules Function (PCRF), a Primary-Call Session Control Function (P-CSCF) and the
like, the IP-CAN Bearer is removed if the mobile station performs handover to UTRAN/GERAN
or the like. In this case, the mobile station remains registered with the IMS (more specifically,
the P-CSCF), but is kept having no IP-CAN Bearer. This leads to a problem that, when there is
a terminating call to the mobile station from an IP-CAN Bearer on another network, the P-
CSCF transmits an rejection response (503 Service Unavailable) to the other network because
the IP-CAN Bearer for the mobile station is removed (S30 in Fig. 1).

[0008] Here, Fig. 2 shows an example of a situation where the mobile station remains
registered with the IMS even after the IP-CAN Bearer is removed. Specifically, Fig. 2 shows a
communication sequence in a case where the mobile station returns to LTE after executing
handover to UTRAN/GERAN. As originating call signal (SIP INVITE, MESSAGE, OPTION, and
the shown in Fig. 2, when the mobile station returns to LTE, a request to establish a session
(Create Session Request) is transmitted to a Packet Data Network Gateway (PGW) ((1) in Fig.
2). However, the PGW cannot notify the P-CSCF that the IP-CAN Bearer is re-established and
restored.

[0009] Meanwhile, even if the IP-CAN Bearer is re-established, a layer (Non-Access-Stratum
layer) to execute the establishment of the IP-CAN Bearer and a layer (IMS application layer) to
execute Registration to the IMS are different, and the mobile station does not execute
Registration to the IMS upon re-establishment of the IP-CAN Bearer ((2) in Fig. 2). This leads
to a problem that the P-CSCF continues to transmit the rejection response to another network
even though the mobile station can communicate through the IMS ((3) in Fig. 2). More
specifically, the problem is that a situation where the mobile station is disabled to receive a
terminating call continues for a long time because the re-establishment of the IP-CAN Bearer
by the mobile station does not trigger the Registration to the IMS.

[0010] The aforementioned problems can be summarized as follows. The technical standard
of current 3GPP has problems that (1) when the IP-CAN Bearer (specifically, EPS Bearer/PDP
Context for SIP transition) is disconnected for some reason, the mobile station cannot receive
a terminating call until the mobile station executes Registration again and (2) the situation
where the mobile station is disabled to receive a terminating call continues for a long time even
if the P-CSCF receives an like) other than REGISTER from the mobile station.

[0011] Thus, the present invention has been made in view of such circumstances, and has an
objective of providing a communication control device and a communication control method by
which a situation where a mobile station is disabled to receive a terminating call can be
prevented from continuing for a long time even when the IP-CAN Bearer, which is a logical
communication path for SIP and voice media, is removed for some reason.
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[0012] The object of the invention is achieved by the subject matter of the independent claims.
Advantageous embodiments are disclosed in the dependent claims.

[0013] A first feature of an example is summarized as a communication control device which
is capable of connecting to an access network according to Internet protocol and which
controls a terminating call to a mobile station configured to execute registration to an IP
multimedia subsystem according to the Internet protocol, the communication control device
including: a bearer state detection unit configured to detect a state of a bearer which is a
logical communication path between the mobile station and a gateway device included in the
access network; and a terminating call control unit configured to transmit a rejection response
to a source making the terminating call when the bearer state detection unit detects loss of the
bearer which has been established, the rejection response rejecting a terminating call to the
mobile station. Here, the terminating call control unit cancels the transmission of the rejection
response when receiving a signal from the mobile station in a situation where the loss of the
bearer is detected by the bearer state detection unit, the signal being related to an originating
call to the IP multimedia subsystem and other than registration to the IP multimedia subsystem.

[0014] A second feature of an example is summarized as a communication control method
which is capable of connecting to an access network according to Internet protocol and which
is a method for controlling a terminating call to a mobile station configured to execute
registration to an IP multimedia subsystem according to the Internet protocol, the
communication control method including the steps of: detecting a state of a bearer which is a
logical communication path between the mobile station and a gateway device included in the
access network; transmitting a rejection response to a source making the terminating call when
loss of the bearer which has been established is detected, the rejection response rejecting a
terminating call to the mobile station; and canceling the transmission of the rejection response
when receiving a signal from the mobile station in a situation where the loss of the bearer is
detected, the signal being related to an originating call to the IP multimedia subsystem and
other than registration to the IP multimedia subsystem.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

[Fig. 1] Fig. 1 is a view showing a communication sequence in a case where the IP-CAN
Bearer is removed in a conventional mobile communication system.

[Fig. 2] Fig. 2 is a view showing an example of a situation where a mobile station remains
registered with an IMS even after the IP-CAN Bearer is removed in the conventional mobile
communication system.

[Fig. 3] Fig. 3 is an overall schematic configuration diagram of a mobile communication system
according to an embodiment of the present invention.
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[Fig. 4] Fig. 4 is a functional block configuration diagram of a communication control device
according to the embodiment of the present invention.

[Fig. 5] Fig. 5 is a view showing a communication sequence in a case where an IP-CAN Bearer
is removed in the mobile communication system according to the embodiment of the present
invention.

MODE FOR CARRYING OUT THE INVENTION

[0016] Next, an embodiment of the present invention will be described. Note that, in the
following description of the drawings, same or similar reference signs denote same or similar
elements and portions. In addition, it should be noted that the drawings are schematic and
ratios of dimensions and the like are different from actual ones.

[0017] Therefore, specific dimensions and the like should be determined in consideration of
the following description. Moreover, the drawings also include portions having different
dimensional relationships and ratios from each other.

(1) Overall Schematic Configuration of Mobile Communication System

[0018] Fig. 3 is an overall schematic configuration diagram of a mobile communication system
10 according to the embodiment. As shown in Fig. 3, the mobile communication system 10
includes a mobile station 100 (hereafter, UE 100), an IP-Connectivity Access Network 200
(hereafter, IP-CAN 200), and an IP Multimedia core network Subsystem 300 (hereafter, IMS
300).

[0019] In the embodiment, the UE 100 can execute radio communication according to Long
Term Evolution (LTE) and 3G (W-CDMA) schemes. The UE 100 can connect to the IP-CAN
200 according to the LTE or 3G scheme. Moreover, the UE 100 executes Registration of the
UE 100 to the IMS 300 via the IP-CAN 200. For example, the UE 100 can execute registration
of the UE 100 to the IMS 300 according to the Registration procedure specified in section
5.1.1.1 and section L3.1.2 of 3GPP TS24.229.

[0020] The IP-CAN 200 is an access network according to the Internet Protocol (IP).
Specifically, the IP-CAN 200 is a network configured to provide a function of transporting
Session Initiation Protocol (SIP) and voice media, and corresponds to a LTE/Evolved Packet
Core (EPC) network in the embodiment.

[0021] The IP-CAN 200 includes a Mobile Management Entity (MME), a Serving Gateway
(SGW), a Packet Data Network Gateway (PGW), a Policy and Charging Rules Function
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(PCRF), and an SGSN (Serving GPRS Support Node).

[0022] The MME is an exchange which accommodates an eNodeB (radio base station) and
which provides functions of mobility control, bearer control, and the like. The SGW is a
servicing packet exchange accommodating a 3GPP (LTE) access system. The PGW is a
connection point with an IMS base, and is a packet exchange configured to perform IP address
assignment, packet transfer to the SGW, and the like. Moreover, the PGW works together with
the PCRF to execute QoS control, bearer setting control, and the like. The PCRF is a logical
node configured to execute control for QoS of user data transfer and control for charging. The
SGSN is a packet exchange accommodating a UTRAN (3G) access system.

[0023] The IMS 300 is a multimedia subsystem according to the Internet protocol, and
includes a Proxy-Call Session Control Function (P-CSCF 310), an Interrogating-Call Session
Control Function (I-CSCF), a Serving-Call Session Control Function (S-CSCF), and an
Application Server (AP).

[0024] The P-CSCF 310 is an SIP relay server placed at a connection point with the EPC, and
has not only a SIP transfer function but also functions to start QoS control and to check the
state of an IP-CAN Bearer in cooperation with the EPC (PCRF) . Moreover, other networks
(such as a fixed telephone network) are connected to the IMS 300. In the embodiment, the P-
CSCF 310 forms a communication control device configured to control a terminating call to the
mobile station.

(2) Functional Block Configuration of Communication Control Device

[0025] Fig. 4 is a functional block configuration diagram of the P-CSCF 310 forming the
communication control device in the embodiment. As shown in Fig. 4, the P-CSCF 310
includes a bearer state detection unit 311, a registration state storage unit 313, and a
terminating call control unit 315.

[0026] The bearer state detection unit 311 detects a state of the IP-CAN bearer which is a
logical communication path between the UE 100 and the PGW (gateway device). Specifically,
the bearer state detection unit 311 detects whether a S5 SIP Bearer and the S5 Internet Bearer
are established between the UE 100 and the PGW. Note that the bearer state detection unit
311 can detect whether the bearers are established based on information notified from the
PGW and the like.

[0027] Particularly, in the embodiment, the bearer state detection unit 311 detects the loss
(lost) of the IP-Can Bearer (specifically, the S5 SIP Bearer) established between the UE 100
and the PGW. Note that causes of the loss of the IP-CAN Bearer include Inter-RAT handover of
the UE 100 (for example, handover from 3G to LTE), failure of the IP-CAN 200, and the like.

[0028] The registration state storage unit 313 stores a registration state of the UE 100 with the
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IMS 300. Specifically, the registration state storage unit 313 stores information indicating that
the UE 100 is registered with the IMS 300, based on detection of the establishment of the IP-
CAN bearer by the bearer state detection unit 311. Moreover, when the registration of the UE
100 with the IMS 300 is deleted, the registration state storage unit 313 stores information
indicating that the registration state of the UE 100 is deleted.

[0029] The terminating call control unit 315 controls a terminating call to the UE 100 from
another network. Specifically, when the loss of the IP-CAN bearer established between the UE
100 and the PGW is detected by the bearer state detection unit 311, the terminating call control
unit 315 transmits 503 Service Unavailable, which is a rejection response rejecting a
terminating call to the UE 100, to a source making the terminating call (for example, another
network to which a telephone terminal making a voice call to the UE 100 is connected).

[0030] In the embodiment, the terminating call control unit 315 cancels the transmission of the
rejection response when receiving a signal from the UE 100 in a situation where the loss of the
IP-CAN bearer is detected by the bearer state detection unit 311, the signal being related to an
originating call to the IMS 300 and being a signal other than registration to the IMS 300.
Specifically, the terminating call control unit 315 cancels the transmission of the rejection
response when receiving at least one of signals of SIP INVITE, MESSAGE, and OPTION from
the UE 1.00.

[0031] Upon receiving any of the aforementioned signals, the terminating call control unit 315
cancels the transmission of the rejection response and then accepts the terminating call to the
UE 100 made from the other network.

[0032] Moreover, the terminating call control unit 315 can cancel the transmission of the
rejection response when: the UE 100 is registered with the IMS 300 by the registration state
storage unit 313; and the terminating call control unit 315 receives the signal from the UE 100
in the situation where the loss of the bearer is detected by the bearer state detection unit 311,
the signal being related to the originating call to the IMS 300 and being the signal other than
the registration to the IMS 300.

(3) Operations of Mobile Communication System

[0033] Next, description is given of operations of the mobile communication system 10
including the communication control device (P-CSCF 310) described above. Fig. 5 is a view
showing a communication sequence in a case where the IP-CAN Bearer is removed in the
mobile communication system 10.

[0034] In Fig. 5, a situation where the UE 100 remains registered with the IMS 300 after
executing handover to the UTRAN (or GERAN) is similar to that in the conventional
communication sequence shown in Fig. 1. Specifically, the communication sequence before
step S110 shown in Fig. 5 is similar to the communication sequence before step S30 shown in
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Fig. 1, and the communication sequence in Fig. 5 is shown with part of the communication
sequence being omitted.

[0035] As shown in Fig. 5, since the UE 100 remains registered with the IMS 300, the UE 100
transmits, to the P-CSCF 310, an IMS originating call signal other than Register requesting
Registration to the IMS 300 (S110). Specifically, the UE 100 transmits a signal such as SIP
INVITE, MESSAGE, or OPTION to the P-CSCF 310.

[0036] The P-CSCF 310 recognizes that the IP-CAN Bearer is re-established (re-establish)
between the UE 100 and the PGW when receiving the IMS originating call signal like one
described above (S120). In other words, the P-CSCF 310 recognizes that the UE 100 has re-
established the IP-CAN Bearer with the PGW via the UTRAN (or GERAN).

[0037] Since the IP-CAN Bearer established by the UE 100 between the UE 100 and the PGW
via LTE is lost due to the handover of the UE 100 to the UTRAN and the UE 100 remains
registered with the IMS 300, the P-CSCF 310 transmits the 503 Service Unavailable rejecting
the terminating call to the UE 100 from the other network as shown in step S30 of Fig. 1.
However, after receiving the IMS originating call signal, the P-CSCF 310 recognizes that the
IP-CAN Bearer is re-established between the UE 100 and the PGW and cancels the
transmission of the 503 Service Unavailable (S130).

[0038] Thereafter, upon receiving the terminating call request (INVITE) to the UE 100 from the
other network, the P-CSCF 310 transfers the terminating call request to the UE 100 (S140).
Such an operation of the P-CSCF 310 enables quick processing of the terminating call to the
UE 100 even when the IP-CAN Bearer is re-established with the UE 100 being registered with
the IMS 300.

(4) Advantageous Effects

[0039] According to the P-CSCF 310 described above, the transmission of the rejection
response (503 Service Unavailable) to the source making the terminating call to the UE 100 is
canceled when the P-CSCF 310 receives the IMS originating call signal from the UE 100 in the
situation where the loss of the IP-CAN Bearer is detected.

[0040] Accordingly, it is possible to solve the problem that the rejection response is
continuously transmitted in the situation where the IP-CAN Bearer is removed for some reason
and the UE 100 remains registered with the IMS 300. In other words, a situation where the UE
100 is disabled to receive the terminating call can be prevented from continuing for a long time
even when the IP-CAN Bearer is removed for some reason.

(5) Other Embodiment
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[0041] As described above, the details of the present invention have been disclosed by using
the embodiment of the present invention. However, it should not be understood that the
description and drawings which constitute part of this disclosure limit the present invention.
From this disclosure, various alternative embodiments will be easily found by those skilled in
the art.

[0042] For example, the aforementioned embodiment is described by using UTRAN (3G) as
an example. However, GERAN (2G) may be used instead of the UTRAN. Moreover, in the
aforementioned embodiment, the P-CSCF 310 refers to the registration state of the UE 100
with the IMS 300 which is stored in the registration state storage unit 313, and determines
whether to cancel the transmission of the rejection response. However, such an operation is
not necessarily required. For example, the P-CSCF 310 may cancel the transmission of the
rejection response upon receiving the aforementioned IMS originating call signal from the UE
100, regardless of the registration state of the UE 100 with the IMS 300.

[0043] The aforementioned embodiment is described by using SIP INVITE, MESSAGE, or
OPTION as an example of the IMS originating call signal. However, any other signal (for
example, SIP INFO) may be used.

[0044] The features of the present invention may also be expressed as follows. A first feature
of the present invention is summarized as a communication control device which is capable of
connecting to an IP-CAN 200 (an access network) according to Internet protocol and which
controls a terminating call to UE 100 (a mobile station) configured to execute registration to
IMS 300 (an IP multimedia subsystem) according to the Internet protocol, the communication
control device including: a bearer state detection unit 311 (a bearer state detection unit)
configured to detect a state of an IP-CAN Bearer (a bearer) which is a logical communication
path between the mobile station and PGW (a gateway device) included in the access network;
and a terminating call control unit 315 (a terminating call control unit) configured to transmit
503 Service Unavailable (a rejection response) to a source making the terminating call when
the bearer state detection unit detects loss of the bearer which has been established, the
rejection response rejecting a terminating call to the mobile station. Here, the terminating call
control unit cancels the transmission of the rejection response when receiving a signal from the
mobile station in a situation where the loss of the bearer is detected by the bearer state
detection unit, the signal being related to an originating call to the IP multimedia subsystem
and being a signal other than registration to the IP multimedia subsystem.

[0045] In the first feature of the present invention, the communication control device further
includes a registration state storage unit 313 (a registration state storage unit) configured to
store information indicating that the mobile station is registered with the IP multimedia
subsystem, based on detection of establishment of the bearer by the bearer state detection
unit. Here, the terminating call control unit may cancel the transmission of the rejection
response when: the mobile station is registered with the IP multimedia subsystem by the
registration state storage unit; and the terminating call control unit receives the signal from the
mobile station in the situation where the loss of the bearer is detected by the bearer state
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detection unit, the signal being related to the originating call to the IP multimedia subsystem
and other than registration to the IP multimedia subsystem.

[0046] In the first feature of the present invention, the terminating call control unit may cancel
the transmission of the rejection response when receiving at least one of signals of SIP INVITE,
MESSAGE, and OPTION from the mobile station.

[0047] In the first feature of the present invention, the terminating call control unit may cancel
the transmission of the rejection response and accepts the terminating call to the mobile
station.

[0048] A second feature of the present invention is summarized as a communication control
method which is capable of connecting to an access network according to Internet protocol and
which is a method for controlling a terminating call to a mobile station configured to execute
registration to an IP multimedia subsystem according to the Internet protocol, the
communication control method including the steps of: detecting a state of a bearer which is a
logical communication path between the mobile station and a gateway device included in the
access network; transmitting a rejection response to a source making the terminating call when
loss of the bearer which has been established is detected, the rejection response rejecting a
terminating call to the mobile station; and canceling the transmission of the rejection response
when receiving a signal from the mobile station in a situation where the loss of the bearer is
detected, the signal being related to an originating call to the IP multimedia subsystem and
other than registration to the IP multimedia subsystem.

INDUSTRIAL APPLICABILITY

[0049] The features of the present invention can provide a communication control device and
a communication control method by which a situation where the mobile station is disabled to
receive a terminating call is prevented from continuing for a long time even when the IP-CAN
Bearer is removed for some reason.

EXPLANATION OF THE REFERENCE NUMERALS

[0050]
10
mobile communication system
100
UE
200
IP-CAN

300
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IMS
310

P-CSCF
311

bearer state detection unit
313

registration state storage unit
315

terminating call control unit
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Patentkrav

1. Kommunikationsstyringsindretning (310), der er i stand til at forbinde til et
adgangsnetveerk (200) i henhold til internetprotokol og der kontrollerer et
afsluttende opkald til en mobilstation (100) konfigureret til at udfgre registrering
til et IP-multimedieundersystem (300) i henhold til internetprotokollen, hvor
kommunikationsstyringsindretningen (310) implementerer P-CSCF, hvor
kommunikationsstyringsindretningen (310) omfatter:

en beerertilstandsdetektionsenhed (311) konfigureret til at detektere en
tilstand af en baerer, der er en logisk kommunikationsvej mellem
mobilstationen (100) og en gateway-indretning (PGW) inkluderet i
adgangsnetvaerket (200); og

en afsluttende opkaldskontrolenhed (315) konfigureret til at sende et
afvisningsrespons til en kilde, der foretager det afsluttende opkald, nar
beaerertilstandsdetektionsenheden (311) detekterer tab af baereren, der er
etableret, hvor afvisningsresponset afviser et afsluttende opkald til
mobilstationen (100), hvor

den afsluttende opkaldskontrolenhed (315) annullerer transmissionen af
afvisningsresponset, ndr modtagende et signal fra mobilstationen (100) og
genetablering af baereren er detekteret af
baerertilstandsdetektionsenheden, hvor signalet relateres til et oprindeligt
opkald til IP-multimedieundersystemet (300) og andet end registrering til
IP-multimedieundersystemet (300).

2. Kommunikationsstyringsindretningen (310) ifglge krav 1, yderligere
omfattende en registreringstilstandslagringsenhed konfigureret til at lagre
information, der indikerer, at mobilstationen (100) er registreret med IP-
multimedieundersystemet (300), baseret pa detektion af etablering af baereren af
baerertilstandsdetektionsenheden, hvor

den afsluttende opkaldskontrolenhed (315) annullerer transmissionen af

afvisningsresponset, nar: mobilstationen (100) er registreret med IP-
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2

multimedieundersystemet (300) af registreringstilstandslagringsenheden; og den
afsluttende opkaldskontrolenhed (315) modtager signalet fra mobilstationen (100)
i situationen, hvor tabet af beereren er detekteret af
baerertilstandsdetektionsenheden, hvor signalet relateres til det oprindelige opkald
til IP-multimedieundersystemet (300) og andet end registrering til IP-

multimedieundersystemet (300).

3. Kommunikationsstyringsindretningen (310) ifglge krav 1, hvor den afsluttende
opkaldskontrolenhed (315) annullerer transmissionen af afvisningsresponset, nar
der modtages mindst et af signaler af SIP INVITE, MESSAGE, og OPTION fra
mobilstationen (100).

4. Kommunikationsstyringsindretningen (310) ifglge krav 1, hvor den afsluttende
opkaldskontrolenhed (315) annullerer transmissionen af afvisningsresponset og
accepterer det afsluttende opkald til mobilstationen (100).

5. Kommunikationsstyringsfremgangsmade, der er i stand til at forbinde til et
adgangsnetvaerk (200) i henhold til internetprotokol og der er en fremgangsmade
til at kontrollere et afsluttende opkald til en mobilstation (100) konfigureret til at
udfgre registrering til et IP-multimedieundersystem (300) i henhold til
internetprotokollen, hvor kommunikationsstyringsfremgangsméden implementerer

et P-CSCF, hvilken kommunikationsstyringsfremgangsmade omfatter trinnene:

at detektere en tilstand af en baerer, der er en logisk kommunikationsvej
mellem mobilstationen (100) og en gateway-indretning (PGW) inkluderet i
adgangsnetveerket (200);

at sende et afvisningsrespons til en kilde, der foretager det afsluttende
opkald, nar tab af baereren, hvilken er etableret, detekteres,

afvisningsresponset afviser et afsluttende opkald til mobilstationen (100);

og

at annullere transmissionen af afvisningsresponset, nar der modtages et

signal fra mobilstationen (100) og genetablering af baereren detekteres,
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signalet relateres til et oprindeligt opkald til IP-multimedieundersystemet
(300) og andet end registrering til IP-multimedieundersystemet (300).
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