1 DESCRIPTION MOBILE COMMUNICATION METHOD, CALL CONTROL NODE,
PRIORITY CONTROL NODE 5AND MOBILITY MANAGEMENT NODE Technical Field [0001] 10The
present invention relates to a mobile communication method, a call control node, a priority control
node and a mobility management node, for performing call control between mobile terminals.
Background Art 15[0002] A mobile communication system to utilize an IMS (IP Multimedia Subsystem)
is defined in non-patent literature 1. In this mobile communication system, upon receiving a call
connection request signal (for example, an INVITE signal of SIP) for a mobile terminal UE, the IMS
transfers the received call connection 20 requre’gt il Td 88 mobile terminal UE, via an IMS call
control signal bearer which the mobile terminal UE establishes in the packet network (for example,
Evolved Packet Core). 2

MOBILE COMMUNICATION METHOD,
CALL CONTROL NODE, PRIORITY CONTROL NODE
5 AND

MOBILITY MANAGEMENT NODE

Technical Field
[0001]

10 The present invention relates to a mobile communication method, a call control
node, a priority control node and a mobility management node, for performing

call control between mobile terminals.

Background Art

15 [0002]
A mobile communication system to utilize an IMS (IP Multimedia Subsystem) is
defined in non-patent literature 1. In this mobile communication system, upon
receiving a call connection request signal (for example, an INVITE signal of
SIP) for a mobile terminal UE, the IMS transfers the received call connection

20  request signal to the mobile terminal UE, via an IMS call control signal bearer
which the mobile terminal UE establishes in the packet network (for example,

Evolved Packet Core).



Citation List Non-Patent Literature [0003] 5Non-Patent Literature 1: 3GPP TS23.228 Summary of
Invention Technical Problem [0004] 10However, in the above-described mobile communication
system, there is a problem that, even when a call congection request signal for a call to be prioritized
(hereinafter "priority call") such as important communication and so on, for a mobile terminal UE, is
received, the IMS is unable to perform paging for the mobile terminal UE regarding the priority call
more preferentially than a 15 mobile terminal UE regarding a normal call, in order to establish an IMS
call control signal bearer for transferring the call connection request signal for the priority call. [0005]
Also, in the above-described mobile communication system, even when paging 20for a mobile terminal
UE regarding a priority call can be performed in order to establish an IMS call control signal bearer for
the priority &dlatebliicés cannot be allocated to the IMS call control signal bearer for the priority call
more
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10  However, in the above-described mobile communication system, there is a
problem that, even when a call connection request signal for a call to be
prioritized (hereinafter "priority call") such as important communication and so
on, for a mobile terminal UE, is received, the IMS is unable to perform paging
for the mobile terminal UE regarding the priority call more preferentially than a

15 mobile terminal UE regarding a normal call, in order to establish an IMS call
control signal bearer for transferring the call connection request signal for the
priority call.

[0005]
Also, in the above-described mobile communication system, even when paging

20  for a mobile terminal UE regarding a priority call can be performed in order to
establish an IMS call control signal bearer for the priority call, resources cannot

be allocated to the IMS call control signal bearer for the priority call more



3 preferentially than an IMS call control signal bearer for a normal call, and therefore there is a
problem that cases occur where establishment of an IMS call control signal bearer for a priority call
fails or an IMS call control signal bearer for a priority call having been established is disconnected.
5[0006] Such problems will be described in detail with reference to FIGs. 1 to 5. [0007] FIG. 1 is a
diagram illustrating the first example of failing establishing an IMS call control signal bearer for a
priority call. As illustrated in FIG. 1, when an 10 invite signal, which includes priority call information
indicating reception of a priority call (step S1001), is received, the call control node P-CSCF
(Proxy-Calle5eisA tEdhr S Pundit retidre rn kel reidivb P svRe Sgrarer el gaEwaybew
(PDN-Gateway) (step S1002). [0008] 15 The gateway P-GW sends a GTP-U (GPRS Tunneling
Protocol-U planelodatthgaeketoperPMIP B {Peaxyg Muisile IPheydiatdapdekenenclading IMSreald signal
received in step S1002, to the gateway S-GW (Serving-Gateway) (step S1003). [0009] Upon receiving
the above GTPRttY datanpddkatior BdtIR daterpacket] thelgateway P05 -GV setad SDovah|rda Bata
Notification" to a mobility management node MME (step S1004). [0010] 4 Here, the mobility
managemefiimege ity isalinabld ig deeide whietheredr isod ia seaaimed dDownlink Data Notification"” is
a signal related to a priority call or a signal related to a normal call. Consequently, the mobility
managemeno@sie MME in a congestion state is unable to perform sending processing for "Paging"
5in response to "Downlink Data Notification" related to a priority call such as

Such problems will be described in detail with reference to FIGs. 1 to 5.
[0007]

FIG. 1 is a diagram illustrating the first example of failing establishing an IMS
call control signal bearer for a priority call. As illustrated in FIG. 1, when an

10 invite signal, which includes priority call information indicating reception of a
priority call (step S1001), is received, the call control node P-CSCF (Proxy-Call
Session Control Function) transfers the received invite signal to the gateway P-
GW (PDN-Gateway) (step S1002).

[0008]

15  The gateway P-GW sends a GTP-U (GPRS Tunneling Protocol-U plane) data
packet or a PMIPv6 (Proxy Mobile IPv6) data packet, including the invite signal
received in step S1002, to the gateway S-GW (Serving-Gateway) (step S1003).
[0009]

Upon receiving the above GTP-U data packet or PMIP data packet, the gateway

20  S-GW sends "Downlink Data Notification" to a mobility management node MME
(step S1004).

[0010]



described above, more preferentially than sending processing for "Paging” for "Downlink Data
Notification" related to normal call, and therefore discards "Downlink Data Notification" related to
priority call (step S1005). [0011] 10In this way, in the @ase illustrated in FIG. 1, there is a problem that
a mobile terminal UE is unable to receive "Paging" related to a priority call, and therefore an IMS call
control signal bearer for transferring a call connection request signal for a priority call to the mobile
terminal UE cannot be established between the mobile terminal UE and the gateway S-GW. 15[0012]

FIG. 2 is a diagram illustrating a second example of failing establishing an IMS call control signal
bearer for dHi6ritfedmoNBidXHaL T spERiBALHIME 2002 Rt doghes it heHIES. 9Tk Re same

as the operations of step S1001 through S1004 in FIG. 1. 20[0013] As illustrated in FIG. 2, upon
receiving theeadioivsl déeribétn kDdataliMe DN etficktidn 2thd AdBIRY Mah ARt HOHEMME
sends "Paging"” to a radio 5 base station eNode B (step S2005). [0014] Here, the radio base station
eNode B isugablertd dedide whettrealoe 2idt a feceiead ¢PHyingeiseobigal retategeim enpriority call or a
signal related to a

MME in a congestion state is unable to perform sending processing for "Paging"

5 in response to "Downlink Data Notification" related to a priority call such as
described above, more preferentially than sending processing for "Paging" for
"Downlink Data Notification" related to normal call, and therefore discards
"Downlink Data Notification" related to priority call (step S1005).

[0011]

10 In this way, in the case illustrated in FIG. 1, there is a problem that a mobile
terminal UE is unable to receive "Paging" related to a priority call, and therefore
an IMS call control signal bearer for transferring a call connection request signal
for a priority call to the mobile terminal UE cannot be established between the
mobile terminal UE and the gateway S-GW.

15 [0012]

FIG. 2 is a diagram illustrating a second example of failing establishing an IMS
call control signal bearer for a priority call. Note that the operations of step
S2001 through S2004 in FIG. 2 are the same as the operations of step S1001
through S1004 in FIG. 1.

20 [0013]

As illustrated in FIG. 2, upon receiving the above-described "Downlink Data

Notification," the mobility management node MME sends "Paging" to a radio



5normal call. Consequently, the radio base station eNode B in a congestion state is unable to perform
sending processing for "Paging" related to a priority call such as described above, more preferentially
than sending processing for "Paging" related to a norraal call, and therefore has to discard "Paging"
related to the priority call (step S2006). 10[0015] Thus, even in the case illustrated in FIG. 2, there is a
problem that a mobile terminal UE is unable to receive "Paging" related to a priority call, and therefore
an IMS call control signal bearer for transferring a call connection request signal for a priority call to the
mobile terminal UE cannot be established between the 15 mobile terminal UE and a gateway S-GW.
[0016] FIG.b3#¢€ & dHgraNndsrBiinge® hrlEample of failing establishing an IMS call control signal
bearer for a priority call. Note that the operations of step S3001 through S3005 in FIG. 3 are the same
as the operHidhdlof step S2001 20through S2005 in FIG. 2. [0017] Upon receiving "Paging" from the
mobility management node MME, the radio 6 base station eNode B sends "Paging" to the mobile
terminal UBHetatétdr aldecobus easllstep §3006)Binsrespdhsd aaltadinghrdbeived frohnthe radio base
station eNode B, the mobile terminal UE sends "RRC Connection Request” to the radio base station
eNode B (stepcs30d 7P &fdwd 8] Herd giinel nadia dihse statinnieNodd Bisawighld t@ betermine whether
or not a received "RRC Connection Request" is a signal related to a priority call or a signal related to a

normalscall neemsequently dba Jagie hase siationd @Nede Brintidaagestion siaiecisiyabieia paegorm
processing for "RRC Connection 10Request" related to a priority call such as described above, more
preferentially unable to perform sending processing for "Paging" related to a priority call
such as described above, more preferentially than sending processing for
"Paging" related to a normal call, and therefore has to discard "Paging" related
to the priority call (step S2006).
10 [0015]
Thus, even in the case illustrated in FIG. 2, there is a problem that a mobile
terminal UE is unable to receive "Paging" related to a priority call, and therefore
an IMS call control signal bearer for transferring a call connection request signal
for a priority call to the mobile terminal UE cannot be established between the
15  mobile terminal UE and a gateway S-GW.
[0016]
FIG. 3 is a diagram illustrating a third example of failing establishing an IMS
call control signal bearer for a priority call. Note that the operations of step
S3001 through S3005 in FIG. 3 are the same as the operations of step S2001
20 through S2005 in FIG. 2.

[0017]

Upon receiving "Paging" from the mobility management node MME, the radio



than processing for "RRC Connection Request" related to a normal call, and therefore has to discard
"RRC Connection Request" related to the priority call (step S3008). [0019] 15Thus, in the case
illustrated in FIG. 3, there is a problem that an RRC c@nnection cannot be established between a
mobile terminal UE and a radio base station eNode B, and therefore an IMS call control signal bearer
for transferring a call connection request signal for a priority call to the mobile terminal UE cannot be
established between the mobile terminal UE and a gateway S-GW. 20[0020] FIG. 4 is a diagram
illustrating a fourth example of failing establishing an IMS call control signal bearer for a priority call.

Note that tHRAepeiatishs O et B sarsti ' hrsins 'Seode imehtlesterminalsHid o tre dpdhstions of
step S3001 through S3006 in FIG. 3. [0021] Upon receiving "Paging” from the radio base station
eNode B, thevadsisilé 6tePMAS00E pdrfoiid ORRCG Cohngdtbnieseibiishfiem precaduifeb6e
establishing an RRC connection with the radio base station eNode B (step S4007). The mobile
terminal UB tenals ¢Serdicd® Réguestb ttereguestdstiblismdend @ adimactiess Reaves (EtRAB: EPS
Radio Access Bearer) between the mobile terminal UE and the gateway S-GW, to the mobility 10
managememidiodeaViViEafstap <SUQDSE B [0A23] SKY jeceiving "Service Request” from the mobile
terminal UE, the mobility management node MME sends "Initial Context Setup Request" to the radio
base stationNagde B (step S4009).
Here, the radio base station eNode B is unable to determine whether or not a
received "RRC Connection Request" is a signal related to a priority call or a
signal related to a normal call. Consequently, the radio base station eNode B in
a congestion state is unable to perform processing for "RRC Connection
10 Request" related to a priority call such as described above, more preferentially
than processing for "RRC Connection Request" related to a normal call, and
therefore has to discard "RRC Connection Request" related to the priority call
(step S3008).
[0019]
15 Thus, in the case illustrated in FIG. 3, there is a problem that an RRC connection
cannot be established between a mobile terminal UE and a radio base station
eNode B, and therefore an IMS call control signal bearer for transferring a call
connection request signal for a priority call to the mobile terminal UE cannot be
established between the mobile terminal UE and a gateway S-GW.
20 [0020]

FIG. 4 is a diagram illustrating a fourth example of failing establishing an IMS

call control signal bearer for a priority call. Note that the operations of step



15[0023] Here, the radio base station eNode B is unable to determine whether a received "Initial
Context Setup Request" is a signal related to a priority call or a signal related to a normal call.
Consequently, the radio base station eNode B in a comgestion state is unable to perform processing
for "Initial Context Setup 20Request" related to a priority call such as described above, more
preferentially than processing for "Initial Context Setup Request" related to a normal call, and therefore
has to discard "Initial Context Setup Request" related to the priority 8 call (step S4010). [0024] Thus,
in the case illustrated in FIG. 4, there is a problem that a radio access bearer cannot be established

between a Ritbié nnie SE0AiE Fafewhps- G\ s8asaahebsroReEM IS S4Bt tPaIidnal bearer

for transferring a call connection request signal for a priority call from a call control node P-CSCF to
the mobile tériniel SEMhHotHE& established between the mobile terminal UE and the gateway
S-GW. [0025] 10FIG. 5 is a diagram illustrating an example where an IMS call control signal bearer for
a priority calPi®2disconnected. As illustrated in FIG. 5, an IMS call control signal bearer for sending and
receiving an IMS call control signal for a priority call between gateway P-GW and mobile terminal UE
#1 of a gentpbnseris establidhenh (StepoRbONA aN exth assunaei that Bio dl B callccanital signal bearer
5 terminal UE performs "RRC Connection establishment procedure" for
establishing an RRC connection with the radio base station eNode B (step
S4007). The mobile terminal UE sends "Service Request" to request
establishment of a radio access bearer (E-RAB: EPS Radio Access Bearer)
between the mobile terminal UE and the gateway S-GW, to the mobility
10 management node MME (step S4008).
[0022]
Upon receiving "Service Request" from the mobile terminal UE, the mobility
management node MME sends "Initial Context Setup Request" to the radio base
station eNode B (step S4009).
15 [0023]
Here, the radio base station eNode B is unable to determine whether a received
"Initial Context Setup Request" is a signal related to a priority call or a signal
related to a normal call. Consequently, the radio base station eNode B in a
congestion state is unable to perform processing for "Initial Context Setup
20  Request" related to a priority call such as described above, more preferentially

than processing for "Initial Context Setup Request" related to a normal call, and

therefore has to discard "Initial Context Setup Request" related to the priority



15 for sending and receiving an IMS call control signal for a normal call between the gateway P-GW
and mobile terminal UE #2 of a priority user is established (step S5002). [0026] Here, since the user of
mobile terminal UE #2 is a priority user, in a call contrel 20signal bearer for a normal call addressing
mobile terminal UE #2, a higher priority than the priority of an IMS call control signal bearer for a
priority call addressing mobile terminal UE #1 of a general user, is set. Consequently, the 9 radio base
station eNode B allocates resources to the IMS call control signal bearer for a normal call addressing
mobile terminal UE #2 of a priority user preferentially, and, therefore, when resources run short, has to
discard the M5 S&ARSAPS tfgnal bearer for a priority call addressing mobile terminal UE #1 of 5a
general user (step S5003). [0027] In this way, in the case illustrated in FIG. 5, in the event resources
are allocatddp2dfbrentially to the IMS call control signal bearer for the priority user, there is a problem
that the IMS call control signal bearer for the general user is 10disconnected regardless of whether or
not to be pérforming donmasmidationateidtod k@, phiafitgrcald. J0028]1AIBA hafter thei iMS cadkcontrol
signal bearer for a priority call addressing mobile terminal UE #1 is disconnected, if the call control
node P-CSGEareceiwasot be established between a mobile terminal UE and a gateway S-GW,

5 and therefore an IMS call control signal bearer for transferring a call connection
request signal for a priority call from a call control node P-CSCF to the mobile
terminal UE cannot be established between the mobile terminal UE and the
gateway S-GW.

[0025]

10 FIG. 5 is a diagram illustrating an example where an IMS call control signal
bearer for a priority call is disconnected. As illustrated in FIG. 5, an IMS call
control signal bearer for sending and receiving an IMS call control signal for a
priority call between gateway P-GW and mobile terminal UE #1 of a general user
is established (step S5001). Next, assume that an IMS call control signal bearer

15  for sending and receiving an IMS call control signal for a normal call between
the gateway P-GW and mobile terminal UE #2 of a priority user is established
(step S5002).

[0026]
Here, since the user of mobile terminal UE #2 is a priority user, in a call control

20  signal bearer for a normal call addressing mobile terminal UE #2, a higher

priority than the priority of an IMS call control signal bearer for a priority call

addressing mobile terminal UE #1 of a general user, is set. Consequently, the



15an IMS call control signal for a priority call (for example, an SIP signal) (step S5004), the call control
node P-CSCF transfers the received IMS call control signal to the gateway P-GW (step S5005), and,
as described with reference to FIGs. 1 to 4, tries re-esfablishing the disconnected IMS call control
signal bearer (steps S5006 to S5009). 20[0029] However, as described above, each apparatus that is
in a congestion state is unable to perform processing for a signal related to a priority call more 10
preferentially than processing for a signal related to a normal call, and therefore has to discard the
signal related to a priority call (for example, step S5009). Conseque in the case illustrated in FIG.
5, there is 4 HODIBAT TR MRSQds Borhior 2igharpeures fooabsid ﬁéc‘éﬂila%?éé% Intj $Rabile
terminal UE #1 5cannot be reestablished. [0030] The present invention has been made in view of the

above probRapsciafRr itis etisrekorel hadshjett oRthropidadptimventidR thlprdvideriombpitser
communication method, a call control node, a priority control node and a mobility management 10node
that, in the evefaragniotity eali fahansisiiidte vehering sdEriserensivello el dva airol MiSaall cbatid Signal
bearer for the priority call to be established more preferentially than an IMS call control signal bearer
for a normat ghll; amat Ellleig ihé Heks aatlocontsol sigyat 40F thiel priciity cal bol ba dranisfelred #1 of
preferentially. 15Solution to Problem [0031] The first feature of the present invention is a mobile
communicajigr methad srclutipastheosteps of: at a call control node, notifying a reception of a call

connection request signal including priority call information, to a priority

[0027]
In this way, in the case illustrated in FIG. 5, in the event resources are allocated
preferentially to the IMS call control signal bearer for the priority user, there is a
problem that the IMS call control signal bearer for the general user is

10  disconnected regardless of whether or not to be performing communication
related to a priority call.
[0028]
Also, after the IMS call control signal bearer for a priority call addressing
mobile terminal UE #1 is disconnected, if the call control node P-CSCF receives

15 an IMS call control signal for a priority call (for example, an SIP signal) (step
S5004), the call control node P-CSCEF transfers the received IMS call control
signal to the gateway P-GW (step S5005), and, as described with reference to
FIGs. 1 to 4, tries re-establishing the disconnected IMS call control signal bearer
(steps S5006 to S5009).

20 [0029]

However, as described above, each apparatus that is in a congestion state is

unable to perform processing for a signal related to a priority call more



20control node; at the priority control node, in response to a notification of the reception of the call
connection request signal from the call control node, determining whether it is required to change a
priority of a call control signal 11 bearer for sending the call connection request signal from a first
gateway connected to the call control node to a mobile terminal, to a higher priority than a priority set
in the call control signal bearer; changing the priority of the call control signal bearer to the higher
priority than the priority set in the call control 5 signal bearer, when it is required to change the priority
of the call control signal bearer; and performing a paging for the mobile terminal according to the

priority of tHY eEarepHatDsIgaa Beaets 10839T & séebabeaisd OF hesreabseivantoh s ef ek
control node configured to 10receive a call connection request signal including priority call information,
notify a rec8ptidn ¢f sharcatbeotizacdoie keigdekst sigmtdtt v pHbrtPEsAEoIMede WatScditfls a priority
of a call control signal bearer that is established for sending the call control request signal between a
first gatewal/ @mttaunotije terthinalasnd ketthtid calFdénnectimreaquest sigeal tdhthie iestdateway,
15wherein the call control signal bearer is established according to a priority that is designated by the
priority contrael Inocketr[f1033hAlthisdrieatoreaop ther pyesetit andriatiom s @ @sideityecoritral hdélet tonfigured
to determine, when it is notified from a call control node that a call connection
5 cannot be reestablished.

[0030]

The present invention has been made in view of the above problems, and it is

therefore an object of the present invention to provide a mobile communication

method, a call control node, a priority control node and a mobility management

10 node that, in the event a priority call for a mobile terminal UE is received, allow
an IMS call control signal bearer for the priority call to be established more

preferentially than an IMS call control signal bearer for a normal call, and allow

the IMS call control signal for the priority call to be transferred preferentially.

15  Solution to Problem
[0031]
The first feature of the present invention is a mobile communication method
including the steps of: at a call control node, notifying a reception of a call
connection request signal including priority call information, to a priority

20  control node; at the priority control node, in response to a notification of the
reception of the call connection request signal from the call control node,

determining whether it is required to change a priority of a call control signal



20request signal including priority call information has been received, whether it is required to change
a priority of a call control signal bearer for sending the call connection request signal from a first
gateway connected to the call control node 12 to a migbile terminal, to a higher priority than a priority
set in the call control signal bearer. [0034] A fourth feature of the present invention is a mobility
management node 5configured to receive a bearer update request signal including a higher priority
than a priority set in the call control signal bearer, and send, when the priority included in the bearer
update request signal is a priority which requires to perform a paging preferentially, a paging signal
including a PRy iRBiseROH WA FRYRIES HooTfd B5s (ot gt ﬁéﬂ@rérﬁ}aﬁwat&w&dio base station
10belonging to the mobility management node, more preferentially than a paging signal not including
the priority ihegsoed Tedhsical havahabasds kventiehijgo3smBALCErdily b ehepradentivention,
it is possible to provide a mobile communication method, a call control node, a priority control node

and a mobilitpransgentiemt HodeaHatoir the sgeni d grisnitycdalhfong thebils eertyind] tUE ésikeceived,
allow an IMS call control signal bearer for the priority call to be established more preferentially than an
IMS call control 8SiRagbehberaie@rao the higher priority than the priority set in the call control
5 signal bearer, when it is required to change the priority of the call control signal
bearer; and performing a paging for the mobile terminal according to the priority
of the call control signal bearer.
[0032]
A second feature of the present invention is a call control node configured to
10 receive a call connection request signal including priority call information,
notify a reception of the call connection request signal to a priority control node
that controls a priority of a call control signal bearer that is established for
sending the call control request signal between a first gateway and a mobile
terminal, and send the call connection request signal to the first gateway,
15 wherein the call control signal bearer is established according to a priority that is
designated by the priority control node.
[0033]
A third feature of the present invention is a priority control node configured to
determine, when it is notified from a call control node that a call connection
20 request signal including priority call information has been received, whether it is

required to change a priority of a call control signal bearer for sending the call

connection request signal from a first gateway connected to the call control node



20normal call, and allow the IMS call control signal for the priority call to be transferred preferentially.
13 Brief Description of Drawings [0036] FIG. 1 is a sequence diagram illustrating conventional
operations upon reception of a priority call; 5FIG. 2 is1@ sequence diagram illustrating conventional
operations upon reception of a priority call; FIG. 3 is a sequence diagram illustrating conventional
operations upon reception of a priority call;  FIG. 4 is a sequence diagram illustrating conventional
operations upon reception 100f a priority call; FIG. 5 is a sequence diagram illustrating conventional
operations upon reception of a priority call; FIG. 6 is a schematic configuration diagram of a mobile
communicalfod 8RMH SiBiEHy t8 thBIgRe L RIBOGHY AN BMEO iy Adialyridin fol expriiihg ARPs

according to the first embodiment; FIG. 8 is a schematic diagram illustrating operations upon reception
of a priority ¢amaAurtiRAg to the first embodiment;

[0034]
A fourth feature of the present invention is a mobility management node

5 configured to receive a bearer update request signal including a higher priority
than a priority set in the call control signal bearer, and send, when the priority
included in the bearer update request signal is a priority which requires to
perform a paging preferentially, a paging signal including a priority indication
which requires to perform the paging preferentially to a radio base station

10 belonging to the mobility management node, more preferentially than a paging

signal not including the priority indication.

Technical Advantages of Invention
[0035]

15  According to the present invention, it is possible to provide a mobile
communication method, a call control node, a priority control node and a
mobility management node that, in the event a priority call for a mobile terminal
UE is received, allow an IMS call control signal bearer for the priority call to be
established more preferentially than an IMS call control signal bearer for a

20 normal call, and allow the IMS call control signal for the priority call to be

transferred preferentially.



FIG. 9 is a sequence diagram illustrating operations upon reception of a priority call, according to the
first embodiment; 20FIG. 10 is a flowchart illustrating operations upon reception of a priority call,
according to the first embodiment; FIG. 11 is a flowchgat illustrating operations upon reception of a
priority call, 14 according to the first embodiment; FIG. 12 is a sequence diagram illustrating
operations at the release of a priority call, according to the first embodiment; FIG. 13 is a flowchart
illustrating operations at the release of a priority call, 5according to the first embodiment; FIG. 14 is a
schematic diagram illustrating operations upon reception of a priority call, according to a second
embodimerBIEEDPESGE RERy HNRENAG &M illustrating operations upon reception of a priority call,
according to a second embodiment; and 10FIG. 16 is a sequence diagram illustrating operations at the
end of a prit?y @4ll, according to a second embodiment. Description of Embodiments [0037]

FIG. 1 is a sequence diagram illustrating conventional operations upon reception
of a priority call;
5 FIG. 2 is a sequence diagram illustrating conventional operations upon reception

of a priority call;
FIG. 3 is a sequence diagram illustrating conventional operations upon reception
of a priority call;
FIG. 4 is a sequence diagram illustrating conventional operations upon reception

10 of a priority call;
FIG. 5 is a sequence diagram illustrating conventional operations upon reception
of a priority call;
FIG. 6 is a schematic configuration diagram of a mobile communication system
according to the first embodiment;

15  FIG. 7 is a diagram for explaining ARPs according to the first embodiment;
FIG. 8 is a schematic diagram illustrating operations upon reception of a priority
call, according to the first embodiment;
FIG. 9 is a sequence diagram illustrating operations upon reception of a priority
call, according to the first embodiment;

20  FIG. 10 is a flowchart illustrating operations upon reception of a priority call,
according to the first embodiment;

FIG. 11 is a flowchart illustrating operations upon reception of a priority call,



15Now, embodiments of the present invention will be described below in detail with reference to the
accompanying drawings. [0038] (First Embodiment) <Configuration of Mobile Communication System>
20FIG. 6 is a diagram illustrating a configuration of a mobile communication system. The mobile
communication system is formed with an IMS that offers IP-based multimedia communication services
such as VolP, an EPC network that 15 transfers IP packets, a mobile terminal UE, and a radio base
station eNode B that performs radio communication of the LTE scheme with the mobile terminal UE
and connects that mobile terminal UE to the EPC network. [0039] 5Note that the present invention is
applicable ®°€R88ENGHErENH A 1FbISTRRBFHMMINUE is connected to the EPC network by radio
communication of the UMTS/GPRS scheme. In this case, the mobile terminal UE performs radio
communicakitfd -of This IVMTBISPRR I ikeieme Witk tAE rE oo Hadtostaton NI s?BT Sf(Adidhtim), and
also is connected to a gateway S-GW of the EPC 10 network via a radio control apparatus RNC/BSC
and an exchalHge &@8Nn@db Shown)s (@e40pdiment;

FIG. 13 is a flowchart illustrating operations at the release of a priority call,

5 according to the first embodiment;

FIG. 14 is a schematic diagram illustrating operations upon reception of a

priority call, according to a second embodiment;

FIG. 15 is a sequence diagram illustrating operations upon reception of a priority

call, according to a second embodiment; and

10 FIG. 16 is a sequence diagram illustrating operations at the end of a priority call,

according to a second embodiment.

Description of Embodiments
[0037]
15 Now, embodiments of the present invention will be described below in detail
with reference to the accompanying drawings.
[0038]
(First Embodiment)
<Configuration of Mobile Communication System>
20  FIG. 6 is a diagram illustrating a configuration of a mobile communication
system. The mobile communication system is formed with an IMS that offers

IP-based multimedia communication services such as VolIP, an EPC network that



As illustrated in FIG. 6, in the IMS, a call control node S-CSCF and a call control node P-CSCF that
perform call control between mobile terminals UEs 15using SIP are provided. Also, in the EPC
network, a priority control node PCRF (Policy and Chasging Rules Function) to control QoS in
communication of the mobile terminal UE, a gateway P-GW that is connected to the call control node
P-CSCF, a gateway S-GW that is connected to the gateway P-GW, and a mobility management node
MME that performs mobility management of the 20mobile terminal UE, are provided. [0041] Also, in

the EPC network, either GTP (GPRS Tunneling Protocol) or PMIPv6 16 (Proxy Mobile IPv6) is used
as the signal HroteEb Bt the §esnsy Pranehldinabhietind) shate sirtineAnde Prthatised,

the priority control node PCRF is connected to the gateway P-GW but is not connected to the gateway
5-GW. Note e tHe Evepp BTN en ® Ghe fuhFRet¢d eereupy Bbtileem eidls ereirgl RIEW and
the gateway S-GW. On the other hand, in the event PMIPV6 is used, the priority control node PCRF is
connected tmdothnhe gatBwayRIG Y tnchine lgbieway 18- BWRC Meteviirdt, in the event PMIPV6 is used,
a GRE (Generic Routing Encapsulation) tunnel is set up between the gateway P-GW and the gateway
S-GW. 10[Jo29h the mobile communication system illustrated in FIG. 6, an IMS call control signal
bearer (call control signal bearer) is established between the gateway PGW and the mobile terminal

UE. Hege, thin M Ehaaliicopirel signalbasires iefappiocaogicaleasyrumnigation padbiny samndingland
receiving IMS call control 15 signals such as an SIP signal between the gateway P-GW and the mobile

terminal UEy gnd isoh RE&I&N 1@ RRSEIFUD e (Wi kAR (HRd&Oapaskivit Atessohefwork).” Also, the IMS

call control signal bearer is formed by connecting the GTP tunnel or GRE tunnel that is set up between

the gateway RiPYY@pR {egataway @t and-the asdiomrcessbraliel by dsrsehin hghyeen the
gateway S-GW and the

communication of the UMTS/GPRS scheme with the radio base station
NodeB/BTS (not shown), and also is connected to a gateway S-GW of the EPC
10 network via a radio control apparatus RNC/BSC and an exchange SGSN (not
shown).
[0040]
As illustrated in FIG. 6, in the IMS, a call control node S-CSCF and a call
control node P-CSCF that perform call control between mobile terminals UEs
15 using SIP are provided. Also, in the EPC network, a priority control node
PCRF (Policy and Charging Rules Function) to control QoS in communication of
the mobile terminal UE, a gateway P-GW that is connected to the call control
node P-CSCF, a gateway S-GW that is connected to the gateway P-GW, and a
mobility management node MME that performs mobility management of the
20  mobile terminal UE, are provided.
[0041]

Also, in the EPC network, either GTP (GPRS Tunneling Protocol) or PMIPv6



20 mobile terminal UE. [0043] Also, in the IMS call control signal bearer, ARP (Allocation and
Retention 17 Priority), which indicates relative priority between IMS call control signal bearers, is set.
The priority control node PCRF controls the ARP (priagty) of the IMS call control signal bearer, and, as
illustrated in FIG. 7, the bearer ID and ARP of the IMS call control signal bearer are associated and
managed. The 5ARP is set according to the priority of the user of the mobile terminal UE, and, for
example is set to "9 ... high priority" if the user of the mobile terminal UE is a priority user, or is set to
"10 ... medium priority" if the user of the mobile terminal UE is a gh eneral user. [0044] 10Radio
resources dhd HEMALIESJENRY arEsatbaatEtf ol IS Ean Uoheioy Signdl heareadcBréiny to the
priority indicated by the ARP, and an IMS call control signal bearer having a high priority indicated by
the ARP is aBehbstid pPratererfadly. Ta BBnforenddadificisproeddiie Wi esttblismitig lnalss call
control signal bearer having a high priority indicated by the ARP (that is to say, 15a paging procedure
for the mobRERIminab Wikeir eh tiolthsta carn RRSAYnbetiiom establistenehttprdoedate weyween the
mobile terminal UE and the radio base station eNode B, a radio access bearer establishment
procedure lietWeeibie nichilétatmirakbEGHER theugathwag BPGWA e IG T R dumipeb erviRMIPtRERE tunnel
establishment procedure between the gateway S-GW and the gateway
5 gateway P-GW and the gateway S-GW. On the other hand, in the event PMIPv6
is used, the priority control node PCRF is connected to both the gateway P-GW
and the gateway S-GW. Note that, in the event PMIPv6 is used, a GRE
(Generic Routing Encapsulation) tunnel is set up between the gateway P-GW and
the gateway S-GW.
10 [0042]
In the mobile communication system illustrated in FIG. 6, an IMS call control
signal bearer (call control signal bearer) is established between the gateway P-
GW and the mobile terminal UE. Here, the IMS call control signal bearer refers
to a logical communication path for sending and receiving IMS call control
15  signals such as an SIP signal between the gateway P-GW and the mobile terminal
UE, and is a bearer to be set up in "[P-CAN (IP-Connectivity Access Network)."
Also, the IMS call control signal bearer is formed by connecting the GTP tunnel
or GRE tunnel that is set up between the gateway P-GW and the gateway S-GW,
and the radio access bearer that is set up between the gateway S-GW and the

20 mobile terminal UE.

[0043]

Also, in the IMS call control signal bearer, ARP (Allocation and Retention



20 P-GW, and so on) are performed more preferentially than procedure for establishing an IMS call
control signal bearer having a low priority indicated by the ARP. 18 [0045] In the mobile
communication system illustrated in FIG. 6, when an INVITE signal (call connection request signal)
that includes priority call information indicating a call to be prioritized (hereinafter "priority call") such as
important 5communication is received from the mobile terminal UE on the originating side, the call
control node P-CSCF notifies reception of an INVITE signal including priority call information, to the
priority control node PCRF. [0046] Also, in response to the notification of reception of an INVITE signal
including 1BrpeiiYy) -cahistindissherdsl #he ettt soe PLEMSE F aHecprbY HdMPdl node PCRF
determines whether it is required to change the ARP of the IMS call control signal bearer for sending
the INVITE &¢gief toithaahobild tepiivkil 1o highlen atePRERT the MRPstitae id Bdt. (pOaTItY3 by
example, in the event the bearer ID of the IMS call control signal bearer for a priority call is the bearer
ID "00003" gfeFISLS cthé printityl coptral hoaes: PQRE, detelmiviest tiatit K ¢eqlirde tbechhand® thadARP
"11 (low priority)" that is set in advance, to "9 (high priority)," to increase the priority of the IMS call
control signalRdjeareth© it athiee dhamd] i ghe lebentdha teeas oo ¢ ridhe dMSacalg 20coriiiod signal
bearer for a priority call is the bearer ID "00001" of FIG. 7, the priority control node PCRF determines

that it is notARPuireddo JrargenthecARE pRidiigh priatkityusbecause e wiornity f the MS gal control
signal bearer is

for example, is set to "9 ... high priority" if the user of the mobile terminal UE is

a priority user, or is set to "10 ... medium priority" if the user of the mobile

terminal UE is a general user.

[0044]

10 Radio resources and network resources are allocated to the IMS call control
signal bearer according to the priority indicated by the ARP, and an IMS call
control signal bearer having a high priority indicated by the ARP is established
preferentially. To be more specific, procedure for establishing an IMS call
control signal bearer having a high priority indicated by the ARP (that is to say,

15  a paging procedure for the mobile terminal UE in an idle state, an RRC
connection establishment procedure between the mobile terminal UE and the
radio base station eNode B, a radio access bearer establishment procedure
between the mobile terminal UE and the gateway S-GW, a GTP tunnel or PMIP
GRE tunnel establishment procedure between the gateway S-GW and the gateway

20  P-GW, and so on) are performed more preferentially than procedure for

establishing an IMS call control signal bearer having a low priority indicated by

the ARP.



19 already set high. [0048] When the priority control node PCRF determines that it is required to
change the ARP of the IMS call control signal bearer, in the mobile communication system 5illustrated
in FIG. 6, a processing to change the value of the ARBof the IMS call control signal bearer to a value
to indicate a higher priority than the ARP value that is set in advance, is performed. [0049] In this way,
in the mobile communication system illustrated in FIG. 6, in the 10event the call control node P-CSCF
receives an INVITE signal that includes priority call information, the ARP (priority) of an IMS call
control signal bearer for sending the INVITE signal to the mobile terminal is changed higher, so that it
is possible {Q%%p an IMS call control signal bearer for a priority call more preferentially than an IMS
call control signal bearer for a normal call, and 15transfer an INVITE signal for a priority call
preferentialit (0050PLOp &ML MEDIS TCoeimUcatiis GiRtERS Rexthesterrid O IRIE. 8 to 13,
the operations of the mobile communication system according to the first embodiment will be
described. Aigasé (il be i0uegcribed heiowwsvgtnthefasi ephbdeinpemmtyere IGTTH dsmstd s the
signal
indicating a call to be prioritized (hereinafter "priority call") such as important
5 communication is received from the mobile terminal UE on the originating side,
the call control node P-CSCEF notifies reception of an INVITE signal including
priority call information, to the priority control node PCRF.
[0046]
Also, in response to the notification of reception of an INVITE signal including
10 priority call information from the call control node P-CSCF, the priority control
node PCRF determines whether it is required to change the ARP of the IMS call
control signal bearer for sending the INVITE signal to the mobile terminal to a
higher ARP than the ARP that is set.
[0047]
15  For example, in the event the bearer ID of the IMS call control signal bearer for
a priority call is the bearer ID "00003" of FIG. 7, the priority control node PCRF
determines that it is required to change the ARP "11 (low priority)" that is set in
advance, to "9 (high priority)," to increase the priority of the IMS call control
signal bearer. On the other hand, in the event the bearer ID of the IMS call
20 control signal bearer for a priority call is the bearer ID "00001" of FIG. 7, the

priority control node PCRF determines that it is not required to change the ARP

"9 (high priority)," because the priority of the IMS call control signal bearer is



protocol between the gateway P-GW and the gateway S-GW. [0051] 20 (1-1) Operations upon
Reception of Priority Call Now, with reference to FIG. 8 to 11, the operations of the mobile
communication system according to the first embodiment upon reception of a priority call will be
described. FIGs. 8 and 9 are a schematic diagram and a sequence diagram 5illustrating the operations
of the mobile communication system according to the first embodiment upon reception of a priority call.
Note that the same codes in FIGs. 8 and 9 designate the same steps. [0052] As illustrated in FIGs. 8
and 9, upon receiving an invite signal (call connection 10request signal) (step S101), the call control
node P-CSeltcdekertainkiimether or not priority call information is included in the received invite
signal (step S102). [0053] In the event the received invite signal includes priority call information, the
call control HY¥ESIP-CSCF sends "priority call information notification," which 15notifies reception of an
invite signal for a priority call, to the priority control node PCRF, and the priority control node PCRF
sends "Ack Wivkichheopifies itgcepritne bhtplioRfyR Eldiefermationthetifitasiondwo ¢det calheogie dheode
PCSCF (step S103).
ARP of the IMS call control signal bearer, in the mobile communication system
5 illustrated in FIG. 6, a processing to change the value of the ARP of the IMS call
control signal bearer to a value to indicate a higher priority than the ARP value
that is set in advance, is performed.
[0049]
In this way, in the mobile communication system illustrated in FIG. 6, in the
10 event the call control node P-CSCF receives an INVITE signal that includes
priority call information, the ARP (priority) of an IMS call control signal bearer
for sending the INVITE signal to the mobile terminal is changed higher, so that
it is possible to set up an IMS call control signal bearer for a priority call more
preferentially than an IMS call control signal bearer for a normal call, and
15  transfer an INVITE signal for a priority call preferentially.
[0050]
<Operations of Mobile Communication System>
Next, referring to FIG. 8 to 13, the operations of the mobile communication
system according to the first embodiment will be described. A case will be
20  described below with the first embodiment where GTP is used as the signal

protocol between the gateway P-GW and the gateway S-GW.

[0051]



[0054] 20Upon receiving "priority call information notification” from the priority control node PCRF, the
call control node P-CSCF determines whether it is required to change the ARP of the IMS call control
signal bearer for sending the INVITE 21 signal to the goobile terminal UE (step S104). [0055] FIG. 10 is
a flow for determining whether it is required to change the ARP of an IMS call control signal bearer in
the priority control node PCRF. As illustrated 5 in FIG. 10, upon receiving "priority call information
notification" from the call control node P-CSCF, the priority control node PCRF determines whether or
not the received "priority call information notification” is a notification for a mobile terminal UE of a

priority usef [step&PRIA 0 1605B) A R AGAR R BHOFNCSirthformation notification” is determined to
be a notification for a mobile terminal UE of a priority user (step S1041: Yes), given that the ARP of the
IMS call coffoV sightl bekretiscaledd(@sét to 19 (Hih gty pnshel gheriokorePAvHEIRCRON
determines that it is not required to change the ARP of the IMS call control signal bearer, and notifies
this to the caflsi&vomtsindode R-CBCHIEep1BaduRE Formexaneplep imthe cageribustyatedl iv BIG. 7, the
priority control node PCRF determines that it is not required to change the ARP of the IMS call control
signal beareéeafdhertieater IPI@AMIHMJODaY¢ @ dtheather Hang:am thedyerlgipsioriydcadrandormation
notification" is
5 illustrating the operations of the mobile communication system according to the
first embodiment upon reception of a priority call. Note that the same codes in
FIGs. 8 and 9 designate the same steps.
[0052]
As illustrated in FIGs. 8 and 9, upon receiving an invite signal (call connection
10 request signal) (step S101), the call control node P-CSCF determines whether or
not priority call information is included in the received invite signal (step S102).
[0053]
In the event the received invite signal includes priority call information, the call
control node P-CSCF sends "priority call information notification," which
15 notifies reception of an invite signal for a priority call, to the priority control
node PCRF, and the priority control node PCRF sends "Ack," which notifies
reception of "priority call information notification," to the call control node P-
CSCEF (step S103).
[0054]
20  Upon receiving "priority call information notification" from the priority control

node PCRF, the call control node P-CSCF determines whether it is required to

change the ARP of the IMS call control signal bearer for sending the INVITE



20determined not to be a notification for a mobile terminal UE of a priority user (step S1041: No), given
that the ARP of the IMS call control signal bearer is not set to "9 (high priority)," the priority control
node PCRF determines that it is 22 required to change the ARP of the IMS call control signal bearer,
and starts the process of changing the ARP (step S1043). For example, in the case illustrated in FIG.
7, the priority control node PCRF determines that it is required to change the ARP of the IMS call
control signal bearer of the bearer ID "00003." 5[0058] By means of the above determining flow, when
the processing of changing the ARP of the IMS call control signal bearer is determined to be required,

the ARP chiigdé bt ddssmghsl pdaomie iHEwep e 83 ¥4 5121 illustrated in FIGs. 8 and 9. To be more
specific, the priority control node PCRF sends "Policy and 10Charging Rules Provision™ to the gateway
P-GW (sted 9X05)). Here, "Policy and Charging Rules Provision" functions as a priority change request
signal to request change of the ARP of the IMS call control signal bearer to a priority call ARP, and
includes a Bdé&red (Disoadémwify ehal HtSroalli ognirbk sigmalt be axary ened aqribring cah A RR PAigoaa
priority call ARP refers to an ARP of a higher 15priority than the ARP that is set in advance in the IMS
call control E\MRat déarestarids itor dxaenpe, iis are AR that i® setdb ough(RiBrity )A fON5S t(Fine d
gateway P-GW sends "Update Bearer Request,” which includes the bearer ID and priority call ARP
included in iR @licy. aryl Ghangiegdruias Ppewsion, c40theformation notification" from the call
control node P-CSCF, the priority control node PCRF determines whether or not
the received "priority call information notification" is a notification for a mobile
terminal UE of a priority user (step S1041).
[0056]
10 In the event "priority call information notification" is determined to be a
notification for a mobile terminal UE of a priority user (step S1041: Yes), given
that the ARP of the IMS call control signal bearer is already set to "9 (high
priority)," the priority control node PCRF determines that it is not required to
change the ARP of the IMS call control signal bearer, and notifies this to the call
15  control node P-CSCF (step S1042). For example, in the case illustrated in FIG.
7, the priority control node PCRF determines that it is not required to change the
ARP of the IMS call control signal bearer of the bearer ID "00001".
[0057]
On the other hand, in the event "priority call information notification" is
20 determined not to be a notification for a mobile terminal UE of a priority user

(step S1041: No), given that the ARP of the IMS call control signal bearer is not

set to "9 (high priority)," the priority control node PCRF determines that it is



20 gateway S-GW (step S106). Here, "Update Bearer Request (bearer update request signal)"
requests updating of the parameter of the IMS call control signal bearer, and, when an ARP is
included, requests change of the ARP of the IMS 23 gall control signal bearer. [0060] The gateway
S-GW transfers "Update Bearer Request” received from the gateway P-GW, to the mobility
management node MME (step S107). 5[0061] Upon receiving above-described "Update Bearer
Request," the mobility management node MME determines whether or not it is required to perform

paging (priority paging) preferentially for the mobile terminal UE gstep S108). [0062] 10FIG. 11is a
flow for det&fMANSG Whethares: Hist o pAGiHYSS dlired fnlas HeaBld ersinand B 2SI fistrated in

FIG. 11, upon receiving "Update Bearer Request” from the gateway S-W, the mobility management
node MME piaeerfirdsapagiagohaob ihB fistile tdiinal URiskrampdbanectds swte (Hep91081).
15[0063] In the event the mobile terminal UE is in a connected state (step S1081: Yes), the mobility
management hid€ie MMIEdoesmot havertd pederRGRE plgimgpresadiatel fas thamobild ceetmingleUE,
and therefore sends "Bearer Modify Request” to the radio base station eNode B (step S1082).
20[0064] Intthe ARdhbtheh bkl tatindoaltttlE S nrodlih @aconndaled Istate (Bp'80082:'No), the mobility
management node MME determines whether or not "Update Bearer
5 [0058]
By means of the above determining flow, when the processing of changing the
ARP of the IMS call control signal bearer is determined to be required, the ARP
change processing is performed in step S105 to S121 illustrated in FIGs. 8 and 9.
To be more specific, the priority control node PCRF sends "Policy and
10 Charging Rules Provision" to the gateway P-GW (step S105). Here, "Policy and
Charging Rules Provision" functions as a priority change request signal to
request change of the ARP of the IMS call control signal bearer to a priority call
ARP, and includes a bearer ID to identify the IMS call control signal bearer, and
a priority call ARP. Also, a priority call ARP refers to an ARP of a higher
15  priority than the ARP that is set in advance in the IMS call control signal bearer,
and, for example, is an ARP that is set to 9 (high priority).
[0059]
The gateway P-GW sends "Update Bearer Request," which includes the bearer ID
and priority call ARP included in "Policy and Charging Rules Provision," to the
20 gateway S-GW (step S106). Here, "Update Bearer Request (bearer update

request signal)" requests updating of the parameter of the IMS call control signal

bearer, and, when an ARP is included, requests change of the ARP of the IMS



24 Request" received from the gateway S-GW requires change of the ARP of the IMS call control
signal bearer (step S1083). [0065] In the event "Update Bearer Request" received from the gateway
S-GW requests 5 change of the ARP (step S1083: Yes), the mobility management node MME
determines whether or not the ARP included in "Update Bearer Request" is an ARP (for example, "11
(high priority)") that requires to perform paging preferentially (step S1084). In the event the ARP
requires to perform paging preferentially (step S1084: Yes), the mobility management node MME adds
a 10priority indication, which requires to perform the paging preferentially, to the paging signal (step
$1085). [00%8] OAHELtAER HakeR iRt the event "Update Bearer Request” does not require change of
the ARP of the IMS call control signal bearer (step S1083: No), or in the 15event the ARP included in
"Update Belt8pRlequest" is not an ARP that requires to perform paging preferentially (step S1084:
No), the mobility management node MME does not add the above-described priority indication to the
paging signéh¢step S1086). (O¥6ThaoRy Midapdasé the aisovRed@cisit méioniy d tho evént gdoeiapaging
is determined to be performed, priority paging is performed in steps S109 to S111 illustrated in FIGs. 8
and 9. To bB-tidve spebifio) dhel oy aganagenneidinvid MMEe sedy7).
5 [0061]
Upon receiving above-described "Update Bearer Request," the mobility
management node MME determines whether or not it is required to perform
paging (priority paging) preferentially for the mobile terminal UE (step S108).
[0062]
10 FIG. 11 is a flow for determining whether or not priority paging is required for a
mobile terminal UE. As illustrated in FIG. 11, upon receiving "Update Bearer
Request" from the gateway S-GW, the mobility management node MME
determines whether or not the mobile terminal UE is in a connected state (step
S1081).
15 [0063]
In the event the mobile terminal UE is in a connected state (step S1081: Yes),
the mobility management node MME does not have to perform the paging
procedure for the mobile terminal UE, and therefore sends "Bearer Modify
Request" to the radio base station eNode B (step S1082).
20 [0064]

In the event the mobile terminal UE is not in a connected state (step S1081: No),

the mobility management node MME determines whether or not "Update Bearer



25 "Paging" including the above-described priority indication, to the radio base station eNode B (step
S109). Upon receiving "Paging" including a priority indication, the radio base station eNode B allocates
radio resources to "Paging" including a priority indicatian, more preferentially than "Paging" not
including a 5priority indication (step S110). The radio base station eNode B sends "Paging" to the
mobile terminal UE using the allocated radio resources (step S111). [0068] Upon receiving "Paging"
from the radio base station eNode B, the mobile terminal UE sends "RRC Connection Setup" to set up
an RRC connection to the 10mobile terminal UE (step S112), and receives "RRC Connection Setup”

from the radi6 PAY 'stas6aveNdaem (Beepasa8y Trid Wk tssmelange eéihs RRELdhRection
Complete,” which includes "Service Request,” to the radio base station eNode B (step S114). [0069]
15The radidMasediationteN cde B kbpaserSisim ik DE Message,” which includes "Service
Request," to the mobility management node MME (step S115), and the mobility management node
MME sendd086-AP Initial Context Setup Request" to the radio base station eNode B (step S116).
[0070] 20Upon receiving "Si-AP Initial Context Setup Request" from the mobility
In the event "Update Bearer Request" received from the gateway S-GW requests
5 change of the ARP (step S1083: Yes), the mobility management node MME
determines whether or not the ARP included in "Update Bearer Request" is an
ARP (for example, "11 (high priority)") that requires to perform paging
preferentially (step S1084). 1In the event the ARP requires to perform paging
preferentially (step S1084: Yes), the mobility management node MME adds a
10  priority indication, which requires to perform the paging preferentially, to the
paging signal (step S1085).
[0066]
On the other hand, in the event "Update Bearer Request" does not require change
of the ARP of the IMS call control signal bearer (step S1083: No), or in the
15 event the ARP included in "Update Bearer Request" is not an ARP that requires
to perform paging preferentially (step S1084: No), the mobility management
node MME does not add the above-described priority indication to the paging
signal (step S1086).
[0067]
20 By means of the above decision flow, in the event priority paging is determined

to be performed, priority paging is performed in steps S109 to S111 illustrated in

FIGs. 8 and 9. To be more specific, the mobility management node MME sends



management node MME, the radio base station eNode B sets up a radio bearer with the mobile
terminal UE (step S117), and sends "Si-AP Initial Context Setup 26 Request Complete" to the mobility
management node MME (step S118). [0071] The mob#ity management node MME sends "Update
Bearer Response” to the gateway S-GW (step S119). This "Update Bearer Response" notifies that the
5parameter (here, the ARP) of the IMS call control signal bearer has been changed, and includes a
bearer ID that identifies the IMS call control signal bearer. [0072] The gateway S-GW transfers
"Update Bearer Request’ received from the 10 mobility management node MME to the gateway P-GW

(step S120) RIgohgedBrlind ngphste moseloredbedtPHor thayhtswiap stes e trdiadwsy P-cw
sends "Ack,"” which notifies that ARP of IMS call control signal bearer has been changed, to priority
control nodétPoRFerged] 23e pod 8P 15 TREPproHiyE D | RodeneC RICBehae "bddiefilpdate
complete notification,” which notifies change of the ARP of the IMS call control signal bearer is
complete, tontthie el cotiok adde RCSCRi(siepNS1R2B I lespensa dochissnotification' Bagongpletion of
the IMS call control bearer update procedure, the call control node P-CSCF transfers an INVITE signal
including priatity dialg 20pirtarimaiiodidocibe, gatewagyr W ldsing lihe CRagged'|MG ¢allloaritrglsignal
bearer, the gateway P-GW sends the INVITE signal which includes priority call information, to the
mobile germpnal dikly, iviaitheigateway S1GW and rdia dasBase station eNode B sends "Paging"
to the mobile terminal UE using the allocated radio resources (step S111).
[0068]
Upon receiving "Paging" from the radio base station eNode B, the mobile
terminal UE sends "RRC Connection Setup" to set up an RRC connection to the
10 mobile terminal UE (step S112), and receives "RRC Connection Setup" from the
radio base station eNode B (step S113). The mobile terminal UE sends "RRC
Connection Complete," which includes "Service Request," to the radio base
station eNode B (step S114).
[0069]
15 The radio base station eNode B sends "S1-AP Initial UE Message," which
includes "Service Request," to the mobility management node MME (step S115),
and the mobility management node MME sends "S1-AP Initial Context Setup
Request" to the radio base station eNode B (step S116).
[0070]
20  Upon receiving "S1-AP Initial Context Setup Request" from the mobility

management node MME, the radio base station eNode B sets up a radio bearer

with the mobile terminal UE (step S117), and sends "S1-AP Initial Context Setup



27 station eNode B (step S123). [0074] (1-2) Operations at Release of Priority Call The operations of
the mobile communication system according to the first 5embodiment at the release of a priority call
will be described now with reference to FIG. 12 to 13.26IG. 12 is a sequence diagram illustrating the
operations of the mobile communication system according to the first embodiment at the release of a
priority call. [0075] 10Upon detecting a release of a priority call that has been started by the above-
described INVITE signal (step S201), the call control node P-CSCF sends "priority call release
notification," which notifies that the prlorlty call has been released to the priority control node PCRF,

and the pncﬁﬁﬁ%%ﬁtr%PﬁHﬂ@tlﬂCF{F@@rfBQ DA RS AR e fopiorty &M release

notification,” to 15the call control node P-CSCF (step S202). [0076] Upon receiving "priority call
release notﬁlﬁ%ﬁibh" from the call control node P- CSCF, the priority control node PCRF determines

whether it is required to recover the ARP of the IMS call control signal bearer (step S203). 20[0077]
The mobility management node MME sends "Update Bearer Response" to the

gateway S-GW (step S119). This "Update Bearer Response" notifies that the
5 parameter (here, the ARP) of the IMS call control signal bearer has been

changed, and includes a bearer ID that identifies the IMS call control signal

bearer.

[0072]

The gateway S-GW transfers "Update Bearer Request" received from the

10 mobility management node MME to the gateway P-GW (step S120). Upon
receiving "Update Bearer Request" from the gateway S-GW, the gateway P-GW
sends "Ack," which notifies that ARP of IMS call control signal bearer has been
changed, to priority control node PCRF (step S121).

[0073]

15  The priority control node PCRF sends "bearer update complete notification,"
which notifies change of the ARP of the IMS call control signal bearer is
complete, to the call control node P-CSCF (step S122). In response to this
notification of completion of the IMS call control bearer update procedure, the
call control node P-CSCF transfers an INVITE signal including priority call

20  information, to the gateway P-GW. Using the changed IMS call control signal
bearer, the gateway P-GW sends the INVITE signal which includes priority call

information, to the mobile terminal UE, via the gateway S-GW and radio base



FIG. 13 is a flow of determining whether it is required to recover the ARP of the IMS call control signal
bearer in the priority control node PCRF. As illustrated 28 in FIG. 13, upon receiving "priority call
release notification" from the call control node P-CSC#, the priority control node PCRF determines
whether "priority call release notification” is a notification for a priority user, that is to say, whether or
not the ARP that is currently set in the IMS call control signal 5bearer and the ARP that is originally set
in the IMS call control signal bearer match (step S2031). Note that the priority control node PCRF may
hold the ARP that is originally set in the IMS call control signal bearer, in the own node, or may acquire
it from a suﬁ%ﬁ%ﬁmﬁgﬁg%rﬁ%ﬁi’s%}\?&mss (not shown). [0078] 10In the event "priority call release
notification™ is a notification for a priority user, that is to say, in the event the ARP that is currently set
and the ARPfh4tlis originally set match (step S2031: Yes), the priority control node PCRF determines
that it is not required to recover the ARP of the IMS call control signal bearer to the ARP that is
originally set] @éndOnmtifigsothisatoRelk eonitvd ABnodg P<CISCF (step S2032). [0079] On the other hand,
in the event "priority call release notification" is not a notification for a priority user, that is to say, in the
event the ARR:thatiatonenttytbet mod iteecARhihaitcist orig alty seh it adliarce db eidimratch (step
20S2031: No), the priority control node PCRF determines that it is required to recover the ARP of the

IMS call cosir signalhearenéortheaARBthdb isoerigirally wetl daddeetfies thisol@ thetkalt fariieknode
P-CSCEF (step S2033).

to FIG. 12 to 13. FIG. 12 is a sequence diagram illustrating the operations of

the mobile communication system according to the first embodiment at the

release of a priority call.

[0075]

10 Upon detecting a release of a priority call that has been started by the above-
described INVITE signal (step S201), the call control node P-CSCF sends

"priority call release notification," which notifies that the priority call has been
released, to the priority control node PCRF, and the priority control node PCRF
sends "Ack," which notifies reception of "priority call release notification," to

15  the call control node P-CSCF (step S202).

[0076]

Upon receiving "priority call release notification" from the call control node P-
CSCEF, the priority control node PCRF determines whether it is required to
recover the ARP of the IMS call control signal bearer (step S203).

20 [0077]

FIG. 13 is a flow of determining whether it is required to recover the ARP of the

IMS call control signal bearer in the priority control node PCRF. As illustrated



29 [0080] By means of the above decision flow, when the processing of recovering the ARP of the IMS
call control signal bearer is determined to be required, the ARP recovery processing is performed in
steps S204 to S215 illustrated in FIG. 12. 5To be morms specific, the priority control node PCRF sends
"Policy and Charging Rules Provision," which includes the bearer ID of the IMS call control signal
bearer and the ARP that is originally set in the IMS call control signal bearer, to the gateway P-GW
(step S204). Here, "Policy and Charging Rules Provision" functions as a priority recovery request
signal to request change of the ARP of 10the IMS call control signal bearer to the ARP that is originally
set, and indBde<hé hedpen F5 &S B PIHE IS (Al ERlsaos JIgHd! tiarsr dratheh&repltfor example,
11 (low priority)) that is originally set in the IMS call control signal bearer. [0081] 15 Upon receiving
"Policy and©hérgingerelBsr&lisithe nHe tareortRigwdse RERT) datrenBagseRed$ést (bearer

modify request signal),” which includes the bearer ID and ARP included in "Policy and Charging Rules
Provision," tothe gatendy S<@W (stehiS206) "Thveagateifaa 8 B \Wotransfersitypdate Bedrsr Request”
received from the gateway P-GW, to the mobility management node 20 MME (step S206). [0082]
Since the malyijesteeminalddmh és iha ARIhebted staterahthe seteasehef VBiokty control signal
5 bearer and the ARP that is originally set in the IMS call control signal bearer
match (step S2031). Note that the priority control node PCRF may hold the
ARP that is originally set in the IMS call control signal bearer, in the own node,
or may acquire it from a subscriber management server HSS (not shown).
[0078]
10 In the event "priority call release notification" is a notification for a priority
user, that is to say, in the event the ARP that is currently set and the ARP that is
originally set match (step S2031: Yes), the priority control node PCRF
determines that it is not required to recover the ARP of the IMS call control
signal bearer to the ARP that is originally set, and notifies this to call control
15 node P-CSCF (step S2032).
[0079]
On the other hand, in the event "priority call release notification" is not a
notification for a priority user, that is to say, in the event the ARP that is
currently set and the ARP that is originally set in advance do not match (step
20  S2031: No), the priority control node PCRF determines that it is required to

recover the ARP of the IMS call control signal bearer to the ARP that is

originally set, and notifies this to the call control node P-CSCF (step S2033).



30 call, when the mobility management node MME receives "Update Bearer Request" from the
gateway S-GW, the mobility management node MME sends "Bearer Modify Request/Session
Management Request" to the radio base station eNode B (step S207). 5[0083] The radio base station
eNode B sends "RRC Connection Reconfiguration,” which requests reconfiguration of an RRC
connection, to the mobile terminal UE (step S208), and sends "RRC Connection Reconfiguration
Complete,"” which reconfigures an RRC connection, to the radio base station eNode B (step S209),
10and the radio base station eNode B sends "Bearer Modify Response" to the mobility management
node MME k@%%fptZlO). [0084] The mobile terminal UE sends "Direct Transfer" to the radio base
station eNode B (step S211), and the radio base station eNode B sends "Session Management 15
Response" By theepiobility atzgerdaninotie MIVE (siep 1Py o0oBs) T reskilisy mariigement
node MME sends "Update Bearer Response” to the gateway S-GW (step S213), and the gateway
S-GW transtdt® "ofpdetd Mearet IResponke! goahb gatowaydStGwi(stdp SRt 4y POGOBEhE FoR P
receiving "Update Bearer Request" from the gateway S-GW, the gateway P-GW sends "Ack," which
notifies thatrthe ARP pfdbeskvis dallpeafitnohsignals @ b&ayed hasSldeénitacavered ta tAEGARP. that is
originally set, to the priority control node PCRF (step S215). [0087]
5 To be more specific, the priority control node PCRF sends "Policy and Charging
Rules Provision," which includes the bearer ID of the IMS call control signal
bearer and the ARP that is originally set in the IMS call control signal bearer, to
the gateway P-GW (step S204). Here, "Policy and Charging Rules Provision"
functions as a priority recovery request signal to request change of the ARP of
10 the IMS call control signal bearer to the ARP that is originally set, and includes
the bearer ID to identify the IMS call control signal bearer and the ARP (for
example, 11 (low priority)) that is originally set in the IMS call control signal
bearer.
[0081]
15  Upon receiving "Policy and Charging Rules Provision," the gateway P-GW sends
"Update Bearer Request (bearer modify request signal)," which includes the
bearer ID and ARP included in "Policy and Charging Rules Provision," to the
gateway S-GW (step S205). The gateway S-GW transfers "Update Bearer
Request" received from the gateway P-GW, to the mobility management node
20  MME (step S206).
[0082]

Since the mobile terminal UE is in a connected state at the release of a priority



The priority control node PCRF sends "bearer recovery complete notification,” Swhich notifies that the
ARP of the IMS call control signal bearer has been updated to the ARP that is originally set, to the call
control node P-CSCF (step S216). [0088] <Operation3Effect> 10In the mobile communication system
according to the first embodiment of the present invention, when an INVITE signal including priority
call information is received by a call control node P-CSCF, the value of the ARP of an IMS call control
signal bearer for sending the INVITE signal to a mobile terminal is changed so as to indicate a high
priority. 15[0089] Consequently, it is possible to perform, preferentially, procedure for establishing an
IMS call cofifrBt Sigisd) BearBPRINApABRY XN ¢ 98 fo A EarpagingSpr&atitife B&mied to a priority
call, an RRC connection establishment procedure between a mobile terminal UE and a radio base

station eNoBeéBleatradiioAcdess e wasrer e¥ablishmeht b caan e perovdemoghe Mbdbiies tardtinal UE
and the gateway S-GW, a GTP tunnel or GRE tunnel establishment procedure between the gateway

S-GW and tHicgateWhy LG W ameb 86 osyiandMranstemem INRAT Ee sigrial B ford pherity tallion
preferentially. [0090] Also, it is possible to prevent resources from being allocated to an IMS call
control signalNoelar® tetep r820BI. call preferentially and prevent an IMS call
5 [0083]
The radio base station eNode B sends "RRC Connection Reconfiguration," which
requests reconfiguration of an RRC connection, to the mobile terminal UE (step
S208), and sends "RRC Connection Reconfiguration Complete," which
reconfigures an RRC connection, to the radio base station eNode B (step S209),
10 and the radio base station eNode B sends "Bearer Modify Response" to the
mobility management node MME (step S210).
[0084]
The mobile terminal UE sends "Direct Transfer" to the radio base station eNode
B (step S211), and the radio base station eNode B sends "Session Management
15 Response" to the mobility management node MME (step S212).
[0085]
The mobility management node MME sends "Update Bearer Response" to the
gateway S-GW (step S213), and the gateway S-GW transfers "Update Bearer
Response" to the gateway S-GW (step S214).
20 [0086]

Upon receiving "Update Bearer Request" from the gateway S-GW, the gateway

P-GW sends "Ack," which notifies that the ARP of the IMS call control signal



5control signal bearer for a priority call from being disconnected. [0091] Also, since it is possible to
recover the ARP of an IMS call control signal bearer at the release of a priority call to the ARP that is
originally set, it is possible to prevent resources from peing preferentially allocated to that IMS call
control 10signal bearer after the release of the priority call. [0092] (Second Embodiment) Next,
regarding the mobile communication system according to a second embodiment, differences from the
first embodiment will be mainly described. 15A case will be described with the second embodiment
where, instead of GTP, PMIPVG6 is used as the signal protocol between the gateway P-GW and the

gateway S-PRALG0D88]ReOP RIS Mot CRMMiEatsHRABNES 2 0@ iy OKEEY e BHH
Reception of Priority Call Now, the operation of the mobile communication system according to the
second emboditnBaEUP OBt eEcePlidN- of a priority call will be described with reference to 33 FIGs. 14 to
15. FIGs. 14 and 15 are a schematic diagram and a sequence diagram illustrating the operations of
the mobile ¢BAHAlinication system according to the second embodiment upon reception of a priority
call. Note that
The priority control node PCRF sends "bearer recovery complete notification,"
5  which notifies that the ARP of the IMS call control signal bearer has been
updated to the ARP that is originally set, to the call control node P-CSCF (step
S216).
[0088]
<Operation * Effect>
10 In the mobile communication system according to the first embodiment of the
present invention, when an INVITE signal including priority call information is
received by a call control node P-CSCF, the value of the ARP of an IMS call
control signal bearer for sending the INVITE signal to a mobile terminal is
changed so as to indicate a high priority.
15 [0089]
Consequently, it is possible to perform, preferentially, procedure for establishing
an IMS call control signal bearer for a priority call (that is to say, a paging
procedure related to a priority call, an RRC connection establishment procedure
between a mobile terminal UE and a radio base station eNode B, a radio access
20  bearer establishment procedure between the mobile terminal UE and the gateway

S-GW, a GTP tunnel or GRE tunnel establishment procedure between the

gateway S-GW and the gateway P-GW, and so on) and transfer an INVITE signal



the same codes in FIGs. 14 and 15 designate the same steps. Note that the 5operations of step S301
through S304 in FIGs. 14 and 15 are the same as the operations of step S101 through S104 in FIGs. 8
and 9. [0094] In the event the processing of changingsthe ARP of the IMS call control signal bearer is
determined to be required, the priority control node PCRF sends 10"Gateway Control and QoS Rules
Provision” to the gateway S-GW (step S305). Here, "Gateway Control and QoS Rules Provision"
functions as the first priority change request signal to request change of the ARP of the IMS call
control signal bearer to a priority call ARP, and includes the bearer ID to identify the IMS call control
signal bearé?IaﬁcPfH%rbtrYoﬁ?}”c%ﬂFﬁﬂ:‘éP‘?ti?‘)tbO95] The gateway S-GW sends "Update Bearer Request
(bearer update request signal),” which includes the bearer ID and priority call ARP included in
"Gateway G8Af8land QoS Rules Provision," to the mobility management node MME (step S306). The
operations of step S307 through S318 in FIGs. 14 and 2015 are the same as the operations of step
S108 througt $119 in FoGs beatd [9:c[0086]ddporcrschivimgbtipgdatd Bededr Requélt'Sfratd the mobility
management node 34 MME, the gateway S-GW sends "Ack," which indicates that the ARP of the IMS
call control sigrnabbearenhbsdreef@hangachtd & giiqritf eadhARP y tartie peiotity aoritvdS nadé PCRF
(step S319). [0097]
5 control signal bearer for a priority call from being disconnected.

[0091]

Also, since it is possible to recover the ARP of an IMS call control signal bearer

at the release of a priority call to the ARP that is originally set, it is possible to

prevent resources from being preferentially allocated to that IMS call control

10  signal bearer after the release of the priority call.
[0092]
(Second Embodiment)
Next, regarding the mobile communication system according to a second
embodiment, differences from the first embodiment will be mainly described.
15 A case will be described with the second embodiment where, instead of GTP,
PMIPv6 is used as the signal protocol between the gateway P-GW and the
gateway S-GW.
[0093]
<Operations of Mobile Communication System>
20 (2-1) Operations upon Reception of Priority Call
Now, the operation of the mobile communication system according to the second

embodiment upon reception of a priority call will be described with reference to



5In response to the reception of "Ack" in step S319, the priority control node PCRF sends "Policy and
Charging Rules Provision" to the gateway P-GW. Here, "Policy and Charging Rules Provision"
functions as a second priority change request signal gsrequest change of the ARP of the IMS call
control signal bearer to a priority call ARP, and includes the bearer ID to identify the 10IMS call control
signal bearer and the priority call ARP. After having finished the ARP change processing, the gateway
P-GW sends "Ack" to indicate that the ARP change processing has finished, to the priority control
node PCRF (step S320). [0098] 15The priority control node PCRF sends "bearer update complete
notification,F ifhieH hdafib thdf (ks srthéare srmiseali esHas! ¥R bastis toimplete, to the
call control node P-CSCF (step S321). In response to this notification of completion of the IMS call
control beafdpgpuatel Brofcatione thseardr soans| Hode moShF apansTan GiiNMIYE &gnal including
priority call 20 information, to the gateway P-GW. Using the changed IMS call control signal bearer,
the gateway R-@GW e haslthes eViTIEe sigrdi whithupoludes gniovitycdall inforrmiationllto the adbite
terminal UE, via the gateway S-GW and radio base 35 station eNode B (step S322). [0099] (2-2)
Operations thtcReleasecaleR riarifff @all Bhendp éfatieni of thalmohite ccorapsuniddtion Wyatehe according
to the second 5 embodiment at the release of a priority call will be described now with reference to
FIG. 16. FIGpdfiscnseguarpesiagramdliysiratog opeTetions attne releasaind afnerity aall,
according to the second embodiment. Note that the operations of step S401 through S403 in FIG. 16

are the samg,asatheRPSFaliepsatenS49h Kreugh $303 gkl H2.

[0094]
In the event the processing of changing the ARP of the IMS call control signal
bearer is determined to be required, the priority control node PCRF sends

10 "Gateway Control and QoS Rules Provision" to the gateway S-GW (step S305).
Here, "Gateway Control and QoS Rules Provision" functions as the first priority
change request signal to request change of the ARP of the IMS call control
signal bearer to a priority call ARP, and includes the bearer ID to identify the
IMS call control signal bearer and the priority call ARP.

15 [0095]
The gateway S-GW sends "Update Bearer Request (bearer update request
signal)," which includes the bearer ID and priority call ARP included in
"Gateway Control and QoS Rules Provision," to the mobility management node
MME (step S306). The operations of step S307 through S318 in FIGs. 14 and

20 15 are the same as the operations of step S108 through S119 in FIGs. 8 and 9.

[0096]

Upon receiving "Update Bearer Request" from the mobility management node



10[0100] In the event the process of recovering the ARP of the IMS call control signal bearer is
determined to be required, the priority control node PCRF sends "Gateway Control and QoS Rules
Provision” to the gateway S-GW (step S404). Here, "Gateway Control and QoS Rules Provision”
functions as the first priority 15recovery request signal to request recovery of the ARP of the IMS call
control signal bearer to the ARP that is originally set, and includes the bearer ID to identify the IMS call
control signal bearer and the ARP that is originally set in that IMS call control signal bearer (for
example, 11 (low priority)). [0101] 20 The gateway S-GW sends "Update Bearer Request (bearer

update reqid& Eigi) gabitvincio¥s el bearek 1D Whtr AR isafded # thsardRByEShEdMAd Qos

Rules Provision," to the mobility management node MME (step S405). 36 The operations of step

S406 throughlS4 2t Frozn alsbsager hapebprnselinga gadithe apuiatibnsef bR B207 thedidhrg213 in
FIGs. 12 and 13. [0102] The gateway S-GW sends "Ack," which notifies that the ARP of the IMS call
5control sighah redrer dad 6&dn (HepvBiddio the ARP that is originally set, to the priority control node
PCRF (step S413). [0103] In response to the reception of "Ack" in step S413, the priority control node
PCRF send®tPdalicy and Charging Rules Provision" to the gateway P-GW. 10Here, "Gateway Control
and QoS Rules Provision" functions as a second priority
5 In response to the reception of "Ack" in step S319, the priority control node
PCREF sends "Policy and Charging Rules Provision" to the gateway P-GW.
Here, "Policy and Charging Rules Provision" functions as a second priority
change request signal to request change of the ARP of the IMS call control
signal bearer to a priority call ARP, and includes the bearer ID to identify the
10 IMS call control signal bearer and the priority call ARP. After having finished
the ARP change processing, the gateway P-GW sends "Ack" to indicate that the
ARP change processing has finished, to the priority control node PCRF (step
S320).
[0098]
15  The priority control node PCRF sends "bearer update complete notification,"
which notifies that change of the ARP of IMS call control signal bearer is
complete, to the call control node P-CSCF (step S321). In response to this
notification of completion of the IMS call control bearer update procedure, the
call control node P-CSCF transfers an INVITE signal including priority call
20  information, to the gateway P-GW. Using the changed IMS call control signal

bearer, the gateway P-GW sends the INVITE signal which includes priority call

information, to the mobile terminal UE, via the gateway S-GW and radio base



recovery request signal to request recovery of the ARP of the IMS call control signal bearer to the ARP
that is originally set, and includes the bearer ID to identify the IMS call control signal bearer and the
ARP that is originally set in that IMS call control signatdearer. After having performed the ARP
recovery 15processing, the gateway P-GW sends "Ack" to indicate that the ARP recovery processing
has performed, to the priority control node PCRF (step S414). [0104] The priority control node PCRF
sends "bearer recovery complete notification,” which notifies that the ARP of the IMS call control signal
bearer has been 20recovered to the ARP that is originally set, to the call control node P-CSCF (step
S415). [0108p Br<DRISB S/ the mobile communication system according to the second
embodiment of the present invention, even in the event PMIPV6 is used, it is possible to perform,
preferentiallP4dtedure for establishing an IMS call control signal bearer for a Spriority call (that is to
say, a paging procedure related to a priority call, an RRC connection establishment procedure
between a (3eBileGparitiaind B aRd lz asdiofbase gtatibaldNode B, a radio access bearer establishment
procedure between the mobile terminal UE and the gateway S-GW, a GTP tunnel or GRE tunnel
establishmériprgoadurensedfvelee thebdbiewwaynb:@\At0ad the gateway FIEY t @nblel &scoad) and
transfer an INVITE signal for a priority call preferentially.
5 embodiment at the release of a priority call will be described now with reference
to FIG. 16. FIG. 16 is a sequence diagram illustrating operations at the release
of a priority call, according to the second embodiment. Note that the operations
of step S401 through S403 in FIG. 16 are the same as the operations of step S201
through S203 in FIG. 12.
10 [0100]
In the event the process of recovering the ARP of the IMS call control signal
bearer is determined to be required, the priority control node PCRF sends
"Gateway Control and QoS Rules Provision" to the gateway S-GW (step S404).
Here, "Gateway Control and QoS Rules Provision" functions as the first priority
15 recovery request signal to request recovery of the ARP of the IMS call control
signal bearer to the ARP that is originally set, and includes the bearer ID to
identify the IMS call control signal bearer and the ARP that is originally set in
that IMS call control signal bearer (for example, 11 (low priority)).
[0101]
20  The gateway S-GW sends "Update Bearer Request (bearer update request

signal)," which includes the bearer ID and ARP included in "Gateway Control

and QoS Rules Provision," to the mobility management node MME (step S405).



[0106] Also, even in the event PMIPVG6 is used, it is possible to recover the ARP of an IMS call control
signal bearer at the release of a priority call to the ARP that is originally set, and it is therefore possible
to prevent resources from being 15preferentially allocgded to that IMS call control signal bearer after
the release of the priority call. [0107] (Other Embodiments) Now, although the present invention has
been described in detail with reference 20to the above embodiments, it should be obvious to a person
skilled in the art that the present invention is by no means limited to the embodiments described in this
specification. The present invention can be implemented with various 38 corrections and in various

modification vitRBIA Feparingt e mAhe ShirtghdSstdohénof ItE plesentidventiothdetriag By the

recitations of the claims. Consequently, the descriptions in this specification are provided only for the
purpose of eRrplairiines exapiphes 28dtBrouth B}2dd melhS beldonseduel to limit Sthe present invention
in any way. [0108] The disclosure of Japanese Patent Application No. 2010-001452, filed on January
6, 2010, indlQdiiny the specification, drawings, and abstract, is incorporated herein by reference in its
entirety.

The gateway S-GW sends "Ack," which notifies that the ARP of the IMS call

5 control signal bearer has been recovered to the ARP that is originally set, to the

priority control node PCRF (step S413).

[0103]

In response to the reception of "Ack" in step S413, the priority control node

PCRF sends "Policy and Charging Rules Provision" to the gateway P-GW.

10 Here, "Gateway Control and QoS Rules Provision" functions as a second priority
recovery request signal to request recovery of the ARP of the IMS call control
signal bearer to the ARP that is originally set, and includes the bearer ID to
identify the IMS call control signal bearer and the ARP that is originally set in
that IMS call control signal bearer. After having performed the ARP recovery

15  processing, the gateway P-GW sends "Ack" to indicate that the ARP recovery
processing has performed, to the priority control node PCRF (step S414).

[0104]
The priority control node PCRF sends "bearer recovery complete notification,"
which notifies that the ARP of the IMS call control signal bearer has been

20 recovered to the ARP that is originally set, to the call control node P-CSCF (step

S415).

[0105]



CLAIMS 1A mobile communication method comprising the steps of: at a call control node, notifying a
reception of a call connection request 5signal including priority call information, to a priority control
node; at the priority control node, in response to a nogfication of the reception of the call connection
request signal from the call control node, determining whether it is required to change a priority of a
call control signal bearer for sending the call connection request signal from a first gateway connected
to the 10call control node to a mobile terminal, to a higher priority than a priority set in the call control
signal bearer, changing the priority of the call control signal bearer to the higher priority than the
priority set MRS AL HEIFSighal bearer, when it is required to change the priority of the call control
signal bearer; and 15performing a paging for the mobile terminal according to the priority of the call
control signkil beai@e Pt PRODINE Lo HIEHEon Asetisds Wethreddaceldigmb eehareid: ehdeep of
changing the priority of the call control signal bearer 20includes: at the priority control node,
sending a prisrignthangetiequestesignallinctudimgRhel Righes prodityl tham the ibliority petfiorthe call
preferentially, procedure for establishing an IMS call control signal bearer for a
5  priority call (that is to say, a paging procedure related to a priority call, an RRC
connection establishment procedure between a mobile terminal UE and a radio
base station eNode B, a radio access bearer establishment procedure between the
mobile terminal UE and the gateway S-GW, a GTP tunnel or GRE tunnel
establishment procedure between the gateway S-GW and the gateway P-GW, and
10 so on) and transfer an INVITE signal for a priority call preferentially.
[0106]
Also, even in the event PMIPv6 is used, it is possible to recover the ARP of an
IMS call control signal bearer at the release of a priority call to the ARP that is
originally set, and it is therefore possible to prevent resources from being
15  preferentially allocated to that IMS call control signal bearer after the release of
the priority call.
[0107]
(Other Embodiments)
Now, although the present invention has been described in detail with reference
20 to the above embodiments, it should be obvious to a person skilled in the art that

the present invention is by no means limited to the embodiments described in

this specification. The present invention can be implemented with various



40 control signal bearer, to the first gateway; and at the first gateway, sending a bearer update
request signal including the priority that is included in the priority change request signal, to a mobility
management node via a second gateway; and 5the sggp of performing the paging includes: at the
mobility management node, when the priority included in the bearer update request signal is a priority
which requires to perform the paging preferentially, sending a paging signal including a priority
indication which requires to perform the paging preferentially, to a 10radio base station; and at the
radio base station, when the paging signal including the priority indication is received, sending a
paging signZPEEEHERDBIE tHNHAP Preferdhtisnyi AB3 THE hRYbike B3R AEHitRoH membd a8defined
in claim 1, wherein: the step of changing the priority of the call control signal bearer includes: at
the priority é6RR®IAidde, BEGTEING 1A Yiest HbAgf dithe tbguest sigradlsSrididdin g énkigher priority than
the priority set in the 20call control signal bearer, to a second gateway connected to the first gateway;
at the secofbgataweytlseriting e beater updatd regpesi Sigartabn are provided only for the

purpose of explaining examples, and should by no means be construed to limit
5 the present invention in any way.

[0108]

The disclosure of Japanese Patent Application No. 2010-001452, filed on

January 6, 2010, including the specification, drawings, and abstract, is

incorporated herein by reference in its entirety.



41 including the priority that is included in the priority change request signal, to a mobility management
node; and at the priority control node, when it is notified from the second gateway that the priority
of the call control signal bearer has been 5 changed,3sending a second priority change request signal
including the higher priority than the priority set in the call control signal bearer, to the first gateway;
and the step of performing the paging includes: at the mobility management node, when the priority
included in 10the bearer update request signal is a priority which requires to perform the paging
preferentially, sending a paging signal including a priority indication which requires to perform the
paging pref A, to a radio base station; and at the radio base station, when the paging
signal including the 15priority indication is received, sending a paging signal to the mobile terminal
preferentially. 4The mobile communication method as defined in claim 1, further comprising the steps
of: 20at the call control node, notifying a release of a priority call that has been started by the call
connection tequest sfgmab baltheqaniorityicanteal nodbpdt chenpricring ddwetrsepodd;: in response to a
notification of the release
at a call control node, notifying a reception of a call connection request
5 signal including priority call information, to a priority control node;
at the priority control node, in response to a notification of the reception
of the call connection request signal from the call control node, determining
whether it is required to change a priority of a call control signal bearer for
sending the call connection request signal from a first gateway connected to the
10 call control node to a mobile terminal, to a higher priority than a priority set in
the call control signal bearer;
changing the priority of the call control signal bearer to the higher
priority than the priority set in the call control signal bearer, when it is required
to change the priority of the call control signal bearer; and

15 performing a paging for the mobile terminal according to the priority of

the call control signal bearer.

2 The mobile communication method as defined in claim 1, wherein:
the step of changing the priority of the call control signal bearer
20  includes:
at the priority control node, sending a priority change request

signal including the higher priority than the priority set in the call



42 of the priority call from the call control node, determining whether it is required to recover the
priority of the call control signal bearer to the priority set originally in the call control signal bearer; and
recovering the priority of the call control signal bearer4 the priority 5set originally in the call control
signal bearer, when it is required to recover the priority of the call control signal bearer. 5The mobile
communication method as defined in claim 4, wherein the step of recovering the priority of the call
control signal bearer includes: 10 at the priority control node, sending a priority recovery request signal

including the priority set origin.ally in the call control signal bearer, to a first gateway; and at the
first gateway, sendingP4 BeArdeipbRr FeGuESER_fgHAR InZhiemeYthaistiority included in the priority
recovery request signal, to a mobility 15 management node via a second gateway; and at the

mobility management node, ré¢dhfidiFirigea tesrnactindbesvebaairy mphiteteemisal ahente radio
base station, based on the priority included in the bearer update request signal. 20 6The mobile
communication method las! defitkd riclaity 4havheraialtindestep tigqooveripgthe prodtyuesthe call
control signal bearer includes: at the priority control node, sending a first priority recovery request 43
signal, to a mobility management node via a second gateway; and
5 the step of performing the paging includes:
at the mobility management node, when the priority included in
the bearer update request signal is a priority which requires to perform
the paging preferentially, sending a paging signal including a priority
indication which requires to perform the paging preferentially, to a
10 radio base station; and
at the radio base station, when the paging signal including the

priority indication is received, sending a paging signal to the mobile

terminal preferentially.

15 3 The mobile communication method as defined in claim 1, wherein:
the step of changing the priority of the call control signal bearer
includes:
at the priority control node, sending a first priority change
request signal including the higher priority than the priority set in the
20 call control signal bearer, to a second gateway connected to the first
gateway,

at the second gateway, sending a bearer update request signal



signal including the priority set originally in the call control signal bearer, to a second gateway
connected to the first gateway; at the second gateway, sending the bearer update request signal
including the priority that is included in the priority recovery request signal, to a 5 mobility management
node; and at the mobility management node, reconfiguring a connection between the mobile
terminal and the radio base station, based on the priority included in the bearer update request signal;
and at the priority control node, when it is notified from the second gateway 10that the priority of the

call control signal bearer has been recovered, sending a second priority change request signal
including the priority &t BAGHSaIREIR THY Lyl tE8htHI 8 Héleﬁe&éhetd’fh%rfﬁ‘étcgé@g\?ay?‘?‘ﬁ?&hll control
node configured to receive a call connection request 15signal including priority call information, notify a

reception of the call etgictiorpratpitditsignanagampeiorinodsattdidnode that controls a priority of a call
control signal bearer that is established for sending the call control request signal between a first
gateway and a mobile terminalf &imel paRditiecoallred medtiow hequisis sigriii tal the firshgateweayd
20wherein the call control signal bearer is established according to a priority that is designated by the
priority control node.gd4# 8 ket catl tenfrantagecdst hefia¢d do reiins7g mdiebeir ¢éneh ealbeontrol node is
configured to detect a release of a priority call that has been started by the call connection request
signal, mnd notify theckelagsa ofdhaipkositye cak dopFie fntipdtyaeerti@idiede sbenal including the
higher priority than the priority set in the call control signal bearer, to
the first gateway; and
the step of performing the paging includes:
at the mobility management node, when the priority included in
10 the bearer update request signal is a priority which requires to perform
the paging preferentially, sending a paging signal including a priority
indication which requires to perform the paging preferentially, to a
radio base station; and
at the radio base station, when the paging signal including the

15 priority indication is received, sending a paging signal to the mobile

terminal preferentially.

4 The mobile communication method as defined in claim 1, further
comprising the steps of:

20 at the call control node, notifying a release of a priority call that has
been started by the call connection request signal to the priority control node;

at the priority control node, in response to a notification of the release



9A priority control node configured, when it is notified from a call control node that a call
connection request signal including priority call information has been received, to determine whether it
is required to change a priority of a call control signal4searer for 10 sending the call connection request
signal from a first gateway connected to the call control node to a mobile terminal, to a higher priority
than a priority set in the call control signal bearer. 10The priority control node as defined in claim 9,
wherein the priority 15control node is configured to send a priority change request signal including a
higher prioritK than the priority set in the call control signal bearer, to the first gateway, when it is

required to ShaARGP TR BrioraV! dr i b eaHtrtiEian peardle o mirHSpNBAR eb Ao Frti sl
defined in claim 9, wherein the priority control node is configured to send a first priority change request
signal inclu8inge e Bigher priertiytiodr hisecpHoriop get ipl g LRI eeitiel SignatiosHies o a 45 second
gateway connected to the first gateway, when it is required to change the priority of the call control
signal bearer; anthHonthd kecahd querivriey shamgebegeestsidgnal including the higher priority than the
priority set in the call control signal bearer, to the first gateway,
recovering the priority of the call control signal bearer to the priority
5 set originally in the call control signal bearer, when it is required to recover the

priority of the call control signal bearer.

5 The mobile communication method as defined in claim 4, wherein the
step of recovering the priority of the call control signal bearer includes:

10 at the priority control node, sending a priority recovery request signal
including the priority set originally in the call control signal bearer, to a first
gateway; and

at the first gateway, sending a bearer update request signal including the
priority included in the priority recovery request signal, to a mobility

15 ~management node via a second gateway; and

at the mobility management node, reconfiguring a connection between
the mobile terminal and the radio base station, based on the priority included in

the bearer update request signal.

20 6 The mobile communication method as defined in claim 4, wherein the
step of recovering the priority of the call control signal bearer includes:

at the priority control node, sending a first priority recovery request



5when it is notified from the second gateway that the priority of the call control signal bearer has been
changed. 12The priority control node as defined in claim 9, wherein the priority control node is
configured to determine whether it is required to recoxyer the 10priority of the call control signal bearer
to the priority set originally in the call control signal bearer, when it is notified from the call control node
that a release of a priority call that has been started by the call connection request signal. 13The
priority control node as defined in claim 12, wherein the priority 15 control node is configured to send
a priority recover}/ re uest signal including a priority set originally in the call control signal bearer, to

the first gat&lgay. sk &biiPEEPE e s 6L tBEBHAT) Ghenerthl RBHEbP SRS Brdidr. % he
priority control node as defined in claim 12, wherein the priority 20control node is configured to:
send a first{6omty esdeveary ?émm@@ttgibﬁalthﬂzlﬁﬁﬁﬁg%atm@hé'r priority than the priority set in the call
control signal bearer, to a second gateway 46 connected to the first gateway, when it is required to
change the priority ofitlib cali comidrglsignay beendingnde beagend pdséecand pridritigredovery request
signal including the priority set originally in the call control signal bearer, to the first gateway, when it is
including the priority that is included in the priority recovery request signal, to a
5 mobility management node; and
at the mobility management node, reconfiguring a connection between
the mobile terminal and the radio base station, based on the priority included in
the bearer update request signal; and
at the priority control node, when it is notified from the second gateway
10 that the priority of the call control signal bearer has been recovered, sending a

second priority change request signal including the priority set originally in the

call control signal bearer, to the first gateway.

7 A call control node configured to receive a call connection request

15  signal including priority call information, notify a reception of the call
connection request signal to a priority control node that controls a priority of a
call control signal bearer that is established for sending the call control request
signal between a first gateway and a mobile terminal, and send the call
connection request signal to the first gateway,

20 wherein the call control signal bearer is established according to a

priority that is designated by the priority control node.



5notified from the second gateway that the priority of the call control signal bearer has been recovered.
15A mobility management node configured to receive a bearer update request signal including a
higher priority than a priority set in the call control 10signal bearer, and send, when the priority
included in the bearer update request signal is a priority which requires to perform a paging
preferentially, a paging signal including a priority indication which requires to perform the paging
preferentially to a radio base station belonging to the mobility management node, more preferentially

than a paglng signal not including the priority indication. 15
The call control node as defined in claim 7, wherein the call control

node is configured to detect a release of a priority call that has been started by
the call connection request signal, and notify the release of the priority call to

the priority control node.

9 A priority control node configured,
when it is notified from a call control node that a call connection
request signal including priority call information has been received, to determine
whether it is required to change a priority of a call control signal bearer for
10 sending the call connection request signal from a first gateway connected to the
call control node to a mobile terminal, to a higher priority than a priority set in

the call control signal bearer.

10 The priority control node as defined in claim 9, wherein the priority
15  control node is configured to send a priority change request signal including a

higher priority than the priority set in the call control signal bearer, to the first

gateway, when it is required to change the priority of the call control signal

bearer.

20 11 The priority control node as defined in claim 9, wherein the priority
control node is configured to send a first priority change request signal including

the higher priority than the priority set in the call control signal bearer, to a
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second gateway connected to the first gateway, when it is required to change the
priority of the call control signal bearer; and

send a second priority change request signal including the higher
priority than the priority set in the call control signal bearer, to the first gateway,
when it is notified from the second gateway that the priority of the call control

signal bearer has been changed.

12 The priority control node as defined in claim 9, wherein the priority
control node is configured to determine whether it is required to recover the
priority of the call control signal bearer to the priority set originally in the call
control signal bearer, when it is notified from the call control node that a release

of a priority call that has been started by the call connection request signal.

13 The priority control node as defined in claim 12, wherein the priority
control node is configured to send a priority recovery request signal including a
priority set originally in the call control signal bearer, to the first gateway, when

it is required to recover the priority of the call control signal bearer.

14 The priority control node as defined in claim 12, wherein the priority
control node is configured to:
send a first priority recovery request signal including a higher priority

than the priority set in the call control signal bearer, to a second gateway
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connected to the first gateway, when it is required to change the priority of the
call control signal bearer; and

send a second priority recovery request signal including the priority set
originally in the call control signal bearer, to the first gateway, when it is
notified from the second gateway that the priority of the call control signal

bearer has been recovered.

15 A mobility management node configured to receive a bearer update
request signal including a higher priority than a priority set in the call control
signal bearer, and send, when the priority included in the bearer update request
signal is a priority which requires to perform a paging preferentially, a paging
signal including a priority indication which requires to perform the paging
preferentially to a radio base station belonging to the mobility management node,

more preferentially than a paging signal not including the priority indication.



