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RADIO COMMUNICATION SYSTEM, 
MANAGEMENT SERVER, RADIO 

COMMUNICATION TERMINAL AND RADIO 
COMMUNICATION METHOD 

TECHNICAL FIELD 

0001. The present invention relates to a radio communi 
cation system including a management server and radio com 
munication terminals each configured to communicate with 
the management server, the management server configured to 
manage a group call in which a call within a group consisting 
of multiple radio communication terminals is possible, and 
relates to a management server, a radio communication ter 
minal, and a radio communication method which are used in 
the radio communication system. 

BACKGROUND ART 

0002 Recently, IP-related protocol groups such as not 
only IP (Internet Protocol) but also SIP (Session Initiation 
Protocol; RFC3261) to execute call control among radio com 
munication terminals have been used also in a radio commu 
nication system such as a mobile communication system. 
0003. In a radio communication system using the protocol 
groups, a group call is provided in which a call within a group 
consisting of multiple radio communication terminals is 
established when one of the radio communication terminals 
(for example, a cellular telephone terminal) calls up the other 
radio communication terminals. Each of the radio communi 
cation terminals participating in the group call can transmit 
and receive voice data and video data to and from the other 
radio communication terminals participating in the group 
call. 
0004 Meanwhile, there is proposed a radio communica 
tion system which allows a radio communication terminal to 
participate halfway in a group call (hereinafter Such partici 
pation being referred to as halfway participation) (see Patent 
Document 1). Specifically, in this radio communication sys 
tem, a control station device periodically broadcasts notifica 
tion information including information on the group call to 
radio communication terminals through a radio base station. 
0005. In this way, a radio communication terminal which 
has failed to receive a call-up signal can receive the notifica 
tion information, and participate halfway in the group call by 
transmitting a request for participation in the group call. 
Patent Document 1: JP-A 2001-168793 (pages 5 to 7, FIGS. 
1 and 3) 

DISCLOSURE OF THE INVENTION 

0006. Applications to execute a group call include PTT 
(Push-To-Talk), IP-television phone (hereinafter referred to 
as IP-TV (Internet Protocol-TV (Television) phone or Inter 
net Protocol-Video Phone)), and the like. The PTT is an 
application to allocate an authority to transmit voice data, 
namely, an authority for a user to speak (a right to speak) to 
only one of radio communication terminals participating in a 
group call. The IP-TV is an application which enables trans 
mission and reception of not only Voice data but also video 
data. 
0007 To participate in a group call, radio communication 
terminals need to use an application which is being executed 
in the group call. Meanwhile, the application may be changed 
during the group call. In the method of the above-described 
Patent Document 1, a conceivable way to allow a radio com 
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munication terminal, which has failed to receive the call-up 
signal, to operate properly according to the change in the 
application during the group call is that the control station 
device periodically notifies the radio communication termi 
nal of the application which is being executed in the group call 
by using the notification information. 
0008. However, there is a problem that the radio commu 
nication terminal which has failed to receive the call-up signal 
cannot participate halfway in the group call if the application 
which is being executed in the group call is changed in a 
period from reception of the notification information to trans 
mission of a participation request. 
0009 Here, the radio communication terminal can acquire 
the latest information on the group call by shortening a noti 
fication cycle of the notification information. However, con 
Sumption of network resources by the notification informa 
tion is increased as a result of an increased frequency of 
communication line occupancy by the notification informa 
tion. 

0010. The present invention has been made in order to 
solve the above-mentioned problem, and an object thereof is 
to provide a radio communication system which allows a 
radio communication terminal to participate in a group call by 
use of an application which is being executed in the group call 
even when the radio communication participates halfway in 
the group call, and to provide a management server, a radio 
communication terminal, and a radio communication method 
to be used in the radio communication system. 
0011. A first characteristic of the present invention is sum 
marized that a radio communication system (mobile commu 
nication system 1) includes: a management server (SIP server 
200) configured to manage a group call in which a call within 
a group (group G) consisting of a plurality of radio commu 
nication terminals (mobile stations 10) is possible; and a radio 
communication terminal (mobile station 10) configured to 
communicate with the management server. The management 
server includes: a halfway participation request receiver (SIP 
information receiver 201) configured to receive a halfway 
participation request (INVITE (halfway participation)) for 
requesting halfway participation in the group call from the 
radio communication terminal; a judgment unit (judgment 
unit 205) configured to specify an application executed by the 
radio communication terminal transmitting the halfway par 
ticipation request on the basis of the halfway participation 
request received by the halfway participation request 
receiver, and to judge whether the specified application 
matches an active application that is an application which is 
being executed in the group call; and an application notifying 
unit (SIP information transmitter 206) configured to notify 
the radio communication terminal transmitting the halfway 
participation request of the active application when a judg 
ment is made that the application executed by the radio com 
munication terminal transmitting the halfway participation 
request is different from the active application. The radio 
communication terminal includes: a transmitter configured to 
transmit the halfway participation request to the management 
server; a receiver configured to receive a notification of the 
active application (answer failure (BYE)) from the manage 
ment server; and a controller configured to perform control, 
based on the notification received by the receiver, so that the 
halfway participation request (INVITE (halfway participa 
tion)) is retransmitted to the management server by using the 
active application. 
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0012. According to the radio communication system 
described above, the management server specifies the appli 
cation to be executed by the radio communication terminal on 
the basis of the halfway participation request received from 
the radio communication terminal, and notifies the radio com 
munication terminal of the active application if the specified 
application is different from the active application. The radio 
communication terminal receives the notification of the 
active application from the management server, and retrans 
mits the halfway participation request to the management 
server by using the active application on the basis of the 
notification. 

0013. Accordingly, the radio communication terminal can 
participate in the group call by using the active application 
even when the radio communication terminal is participating 
halfway in the group call. 
0014. A second characteristic of the present invention is 
Summarized as a management server configured to manage a 
group call in which a call within a group consisting of a 
plurality of radio communication terminals is possible. The 
management server includes: a halfway participation request 
receiver configured to receive a halfway participation request 
for requesting halfway participation in the group call from a 
radio communication terminal; a judgment unit configured to 
specify an application executed by the radio communication 
terminal transmitting the halfway participation request on the 
basis of the halfway participation request received by the 
halfway participation request receiver, and to judge whether 
the specified application matches an active application that is 
an application which is being executed in the group call; and 
an application notifying unit configured to notify the radio 
communication terminal transmitting the halfway participa 
tion request of the active application when the judgment unit 
judges that the application executed by the radio communi 
cation terminal transmitting the halfway participation request 
is different from the active application. 
0015. A third characteristic of the present invention is 
Summarized as a radio communication terminal configured to 
communicate with a management server managing a group 
call in which a call within a group consisting of a plurality of 
radio communication terminals is possible. The radio com 
munication terminal includes: a transmitter configured to 
transmit a halfway participation request for requesting half 
way participation in the group call to the management server; 
a receiver configured to receive a notification of an active 
application from the management server, the active applica 
tion being an application which is being executed in the group 
call; and a controller configured to perform control (halfway 
participation processor 25b), based on the notification 
received by the receiver, so that the halfway participation 
request is retransmitted to the management server by using 
the active application. 
0016 A fourth characteristic of the present invention is 
according to the third characteristic of the present invention, 
and is Summarized as further comprising: an operation unit 
(operation unit 18) configured to receive a user input; and a 
display unit (display unit 15b) configured to display informa 
tion indicating the active application on the basis of the noti 
fication received by the receiver. The controller retransmits 
the halfway participation request to the management server 
by using the active application when an instruction to retrans 
mit the halfway participation request to the management 
server is inputted on the basis of a display of the information 
indicating the active application on the display unit. 
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0017. A fifth characteristic of the present invention is 
according to the third characteristic of the present invention, 
further comprising a connection controller (call processor 24) 
configured to set up call connection to the management server 
for each application (for example, session). The connection 
controller disconnects the call connection to the management 
server when the receiver receives the notification of the active 
application, and the controller retransmits the halfway par 
ticipation request to the management server by using the 
active application when the connection controller discon 
nects the call connection to the management server. 
0018. A sixth characteristic of the present invention is 
according to the third characteristic of the present invention, 
further comprising: a registration request receiver (SMS 
information acquisition unit 21) configured to receive a reg 
istration request for requesting registration to the manage 
ment server (SMS (registration request)), the registration 
request including initial application identification informa 
tion for identifying an initial application being an application 
executed at a start of the group call; and a storage unit con 
figured to store the initial application identification informa 
tion included in the registration request. The transmitter 
transmits the halfway participation request to the manage 
ment server by using the initial application on the basis of the 
initial application identification information stored in the 
storage unit. 
0019. A seventh characteristic of the present invention is 
Summarized as a radio communication method using a man 
agement server configured to manage a group call in which a 
call within a group consisting of a plurality of radio commu 
nication terminals is possible, and using a radio communica 
tion terminal configured to communicate with the manage 
ment server. The method includes the steps of transmitting, at 
the radio communication terminal, a halfway participation 
request for requesting participation in the group call to the 
management server (step 212); receiving, at the management 
server, the halfway participation request from the radio com 
munication terminal (step 212); specifying, at the manage 
ment server, an application executed by the radio communi 
cation terminal on the basis of the halfway participation 
request received in the receiving step (step 310); judging, at 
the management server, whether the application executed by 
the radio communication terminal matches an active applica 
tion that is an application which is being executed in the group 
call (step 310); notifying, at the management server, the radio 
communication terminal of the active application when judg 
ing the application executed by the radio communication 
terminal is different from the active application (step 311): 
receiving, at the radio communication terminal, a notification 
of the active application from the management server (step 
311); and retransmitting, at the radio communication termi 
nal, the halfway participation request to the management 
server by using the active application on the basis of the 
notification received from the management server (step 313). 
0020. According to the present invention, it is possible to 
provide a radio communication system which allows a radio 
communication terminal to participate in a group call by use 
of an application which is being executed in the group call 
even when the radio communication participates halfway in 
the group call, and to provide a management server, a radio 
communication terminal, and a radio communication method 
to be used in the radio communication system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 is an overall schematic configuration dia 
gram of a mobile communication system according to an 
embodiment of the present invention. 
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0022 FIG. 2 is a block diagram showing a configuration of 
a mobile station according to the embodiment of the present 
invention. 
0023 FIG.3 is a view showing received call records stored 
in the mobile station according to the embodiment of the 
present invention. 
0024 FIG. 4 is a block diagram showing a functional 
block configuration of a CPU of the mobile station according 
to the embodiment of the present invention. 
0025 FIG. 5 is a view showing group call management 
information stored in a SIP server according to the embodi 
ment of the present invention. 
0026 FIG. 6 is a block diagram showing a configuration of 
the SIP server according to the embodiment of the present 
invention. 
0027 FIG. 7 is a block diagram showing a configuration of 
a SMS server according to the embodiment of the present 
invention. 
0028 FIG. 8 is a sequence diagram showing a group call 
starting operation according to the embodiment of the present 
invention. 
0029 FIG. 9 is a sequence diagram showing an applica 
tion changing operation according to the embodiment of the 
present invention. 
0030 FIG. 10 is a sequence diagram showing a first pat 
tern of a halfway participation operation according to the 
embodiment of the present invention. 
0031 FIG. 11 is a sequence diagram showing a second 
pattern of the halfway participation operation according to 
the embodiment of the present invention. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

0032. Next, an embodiment of the present invention will 
be described with reference to the drawings. In the following 
description of the drawings of the embodiment, identical or 
similar constituents are designated by identical or similar 
reference numerals. 
0033. The description will be made below in the order of 
(1) a configuration of a mobile communication system, (2) 
operations of the mobile communication system, (3) advan 
tageous effects, and (4) other embodiments. 

(1) Configuration of Mobile Communication System 

0034) Firstly, a configuration of a mobile communication 
system 1 according to this embodiment will be described with 
reference to FIGS. 1 to 7. Specifically, (1.1) an overall sche 
matic configuration, (1.2) a configuration of a mobile station, 
(1.3) a configuration of a SIP server, and (1.4) a configuration 
of a SMS server will be described. 
0035 (1.1) Overall Schematic Configuration 
0036 FIG. 1 is an overall schematic configuration dia 
gram of the mobile communication system 1. The mobile 
communication system 1 includes a SMS (Short Message 
Service) server 100, a SIP server 200, a circuit switching 
network 300, a packet switching network 400, and mobile 
station 10a to 10d. The circuit switching network 300 
includes a base station 30, and the packet Switching network 
400 includes a base station 40. In the following, the mobile 
station 10a to 10d will be collectively referred to as the mobile 
station 10. 

0037. The SMS server 100 communicates with the mobile 
station 10 through the circuit switching network 300. The SIP 
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server 200 communicates with the mobile station 10 through 
the packet switching network 400. Moreover, the SMS server 
100 and the SIP server 200 can communicate with each other. 
The mobile station 10 is connected to the base station 30 and 
the base station 40 to perform communication. 
0038. The circuit switching network 300 is a network con 
figured to perform communication by means of circuit 
switching (for example, a 1x network used in the cdma2000). 
In the circuit switching network 300, an address registration 
of the mobile station 10 is not required when the mobile 
station 10 performs communication. 
0039. On the other hand, the packet switching network 
400 is a network configured to perform communication by 
means of packet switching (for example, an EV-DO (evolu 
tion data optimized) network used in the cdma2000). In the 
packet Switching network 400, an address registration of the 
mobile station 10 is required when the mobile station 10 
performs communication. 
0040. In this embodiment, the mobile station 10 executes 
a group call through the packet Switching network 400. Spe 
cifically, the mobile station 10a calls the mobile stations 10b 
to 10d, and performs the group call with the mobile stations 
which respond to the call among the mobile stations 10b to 
10d. 
0041. In the following, the mobile station 10a will be 
called “an originating mobile station' and the mobile stations 
10b to 10d will be called “designated mobile stations' when 
appropriate. Moreover, in this embodiment, the PTT and the 
IP-TV are used as the applications for executing the group 
call. 
0042 (1.2) Configuration of Mobile Station 
0043. Next, a configuration of the mobile station 10 will be 
described. Specifically, (1.2.1) a hardware configuration of 
the mobile station, (1.2.2) a configuration of received call 
records, and (1.2.3) a functional block configuration of a CPU 
will be described. 
0044 (1.2.1) Hardware Configuration of Mobile Station 
0045 FIG. 2 is a block diagram showing a hardware con 
figuration of the mobile station 10. As shown in FIG. 2, the 
mobile station 10 includes an antenna 11, a RF/IF (Radio 
Frequency/Intermediate Frequency) converter 12, a power 
amplifier 13, a Voice input-output unit 14, a video input 
output unit 15, a codec 16, a baseband processor 17, an 
operation unit 18, a memory 19, and a CPU (controller) 20. In 
this embodiment, the RF/IF converter 12, the power amplifier 
13, and the baseband processor 17 constitute a part of a 
transmitter. Moreover, the RF/IF converter 12 and the base 
band processor 17 constitute a part of a receiver. 
0046. The antenna 11 transmits signals (transmission sig 
nals) to the base station 30 and the base station 40. The RF/IF 
converter 12 converts a frequency (a RF band) of a reception 
signal received by the antenna 11 into a frequency (an IF 
band) handled in the baseband processor 17. Moreover, the 
RF/IF converter 12 converts a frequency (the IF band) of a 
transmission signal acquired from the baseband processor 17 
into a frequency (the RF band) used in radio communication. 
Here, the RF/IF converter 12 inputs the transmission signal 
converted into a radio frequency (the RF band) to the power 
amplifier 13. 
0047. The power amplifier 13 amplifies the transmission 
signal acquired from the RF/IF converter 12, and inputs the 
amplified transmission signal to the antenna 11. The Voice 
input-output unit 14 includes a microphone 14.a for inputting 
Voices and a speaker 14b for outputting Voices. The micro 
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phone 14a inputs Voice databased on the inputted Voices into 
the codec 16. The speaker 14b outputs the voices based on the 
Voice data acquired from the codec 16. 
0048. The video input-output unit 15 includes a camera 
15a for shooting a subject and a display unit 15b for display 
ing characters, video images, and the like. The camera 15a 
inputs video databased on the shot video images (still images 
and moving images) into the codec 16. The display unit 15b 
displays the video images based on the video data acquired 
from the codec 16. Here, the display unit 15b also displays 
characters and the like which are inputted by use of the 
operation unit 18. 
0049. The codec 16 includes avoice codec 16a and a video 
codec 16b. The voice codec 16a encodes and decodes the 
voice data in accordance with G.729 defined by the ITU-T, for 
example. The video codec 16b encodes and decodes the video 
data in accordance with MPEG (Moving Picture coding 
Experts Group)-4 and the like, for example. 
0050. The voice codec 16a encodes a voice signal 
acquired from the Voice input-output unit 14, and decodes a 
voice signal acquired from the baseband processor 17. The 
Video codec 16b encodes a video signal acquired from the 
Video input-output unit 15, and decodes a video signal 
acquired from the baseband processor 17. 
0051. The baseband processor 17 performs modulation of 
the transmission signals and demodulation of the reception 
signals in accordance with modulation schemes such as 
BPSK (Binary Phase Shift Keying) and QPSK (Quadrature 
Phase Shift Keying). Specifically, the baseband processor 17 
modulates a baseband signal Such as the Voice signal or the 
Video signal acquired from the codec 16, and inputs the 
modulated baseband signal (the transmission signal) into the 
RF/IF converter 12. Moreover, the baseband processor 17 
demodulates a reception signal acquired from the RF/IF con 
Verter 12, and inputs the demodulated reception signal (the 
baseband signal) into the codec 16. 
0052. The baseband processor 17 modulates information 
(SMS information and SIP information) generated by the 
CPU20, and inputs the modulated information (the transmis 
sion signal) into the RF/IF converter 12. Moreover, the base 
band processor 17 demodulates the reception signal acquired 
from the RF/IF converter 12, and inputs the demodulated 
information (the SMS information and the SIP information) 
into the CPU 20. 

0053. Here, the SMS information is the information to be 
transmitted and received through the circuit Switching net 
work 300. The SIP information is the information to be trans 
mitted and received through the packet Switching network 
400. 
0054 The operation unit 18 is a group of keys including an 
input key for inputting characters and numbers, an call key for 
starting a group call, an answer key for answering an incom 
ing call (call), and the like. When each key is pressed, the 
operation unit 18 inputs an input signal corresponding to the 
pressed key into the CPU20. The memory 19 stores programs 
for controlling operations of the mobile station 10 and various 
data Such as received call records and an address book. Here, 
the memory 19 is configured of a flash memory which is a 
non-volatile semiconductor memory or a SRAM (Static Ran 
dom. Access Memory) which is a volatile semiconductor 
memory, for example. 
0055 (1.2.2) Configuration of Received Call Records 
0056. Next, information stored in the memory 19 will be 
described. The memory 19 stores information shown in FIG. 
3 as received call records. 
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0057. As shown in FIG. 3, an originating mobile station, 
an initially designated mobile station list, a group ID, and an 
initial application are associated with one another in the 
received call records. 
0.058 Here, a column for the originating mobile station 
represents information for identifying the mobile station 10 
requesting to start the group call. 
0059. The initially designated mobile station list includes 
information for identifying the originating mobile station and 
information for identifying designated mobile stations desig 
nated by the originating mobile station. Here, in FIG. 3, the 
information in a column for the initially designated mobile 
station list includes names of the respective mobile stations 
10. Instead, the information may include mobile station iden 
tification information (for example, telephone number) for 
identifying each of the mobile station 10. 
0060. The group ID represents information for identifying 
the group call to be started. 
0061 The initial application represents information for 
identifying an application used at a point of starting the group 
call (an initial application). Here, in FIG.3, the information in 
a column for the initial application includes names of the 
respective applications. Instead, the information may include 
IDS for identifying the respective applications. 
0062 (1.2.3) Block Configuration of CPU 
0063) Next, a block configuration of the CPU (the control 
ler) 20 will be described. FIG. 4 is a block diagram showing 
the configuration of the CPU20. 
0064. As shown in FIG. 4, the CPU 20 includes a SMS 
information acquisition unit 21, a SIP information acquisition 
unit 22, a received call record storage unit 23, a group call 
processor 24, a message generator 25, and SIP information 
input unit 26. 
0065. The CPU20 controls the operations of the mobile 
station 10 (the video input-output unit 15, the codec 16, the 
baseband processor 17, and the like) in accordance with a 
program stored in the memory 19. 
0066. The SMS information acquisition unit 21 acquires 
the SMS information received from the SMS server 100 
through the circuit switching network 300 from the baseband 
processor 17, and inputs the acquired SMS information into 
the group call processor 24. Here, the SMS information is an 
address registration request (hereinafter referred to as SMS 
(registration request)) for requesting address registration to 
the SIP server 200 connected to the packet switching network 
400, for example. 
0067 Specifically, the SMS (registration request) includes 
mobile station identifying information for identifying each of 
the mobile stations 10 (the mobile stations 10a to 10d in this 
embodiment) that are included in the initially designated 
mobile station list. 

0068 Moreover, the SMS (registration request) includes 
the group ID for identifying the group call to be started. Here, 
the group ID is generated by the SIP server 200 as will be 
described later. 
0069. The SIP information acquisition unit 22 acquires the 
SIP information received from the SIP server 200 through the 
packet switching network 400 from the baseband processor 
17, and inputs the acquired SIP information into the group 
call processor 24. 
(0070 Here, the SIP information includes INVITE (new 
call), INVITE (halfway participation), INFO (participant 
notification), INFO (participant update notification), INFO 
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(application change request), and various messages (100 Try 
ing, 180 Ringing, 200 OK, ACK, BYE, and the like). 
0071. Here, the INVITE (new call) is a message request 
ing participation in the group call to the other mobile station 
10. 
0072 The INVITE (halfway participation) is a message 
requesting participation halfway in the group call. 
0073. The INFO (participant notification) is a message 
indicating a new mobile station 10 participating in the group 
call. 
0074 The INFO (participant update notification) is a mes 
sage indicating that the mobile station 10 participating in the 
group call is updated. 
0075. The INFO (application change request) is a message 
requesting for a change of the application used in the group 
call. 

0076. The received call record storage unit 23 stores the 
received call record in the memory 19 in response to the SMS 
(registration request) acquired from the SMS information 
acquisition unit 21. Specifically, the received call record stor 
age unit 23 stores the mobile station identification informa 
tion included in the SMS (registration request) in the memory 
19 as the received call record. Moreover, the received call 
record storage unit 23 stores the group ID included in the 
SMS (registration request) in the memory 19 as the received 
call record. 
0077. The group call processor 24 performs processing 
related to the group call in accordance with the SIP. For 
example, the group call processor 24 performs processing to 
start a new group call, processing to answer a call from 
another mobile station 10, processing to participate halfway 
in the group call, processing to terminate the group call, and 
the like, in response to the input signals acquired from the 
operation unit 18. 
0078 Moreover, the group call processor 24 performs pro 
cessing to register an address in the SIP server 200 (registra 
tion processing) in response to the SMS (registration request) 
acquired from the SMS information acquisition unit 21. The 
group call processor 24 generates SIP information in 
response to the SIP information acquired from the SIP infor 
mation acquisition unit 22, and inputs the generated SIP 
information into the SIP information input unit 26. 
007.9 The group call processor 24 inputs a generation 
request for requesting generation of the SIP information into 
the message generator 25 when starting a new group call or 
when participating halfway in the group call. 
0080. The message generator 25 includes a new call pro 
cessor 25a and a halfway participation processor 25b, and 
inputs the SIP information generated by the new call proces 
sor 25a and the halfway participation processor 25b to the SIP 
information input unit 26. 
I0081. The new call processor 25a generates the INVITE 
(new call) in response to the generation request acquired from 
the group call processor 24 when starting a new group call. 
0082 Specifically, the new call processor 25a reads the 
mobile station identification information for identifying each 
of the designated mobile stations 10 out of the address book 
stored in the memory 19, and generates the INVITE (new 
call) including the mobile station identification information 
thus read. Here, the mobile station identification information 
may be inputted by the operation unit 18. 
0083. Meanwhile, the halfway participation processor 25b 
generates the INVITE (halfway participation) in response to 
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the generation request acquired from the group call processor 
24 when participating halfway in the group call. 
I0084 Specifically, the halfway participation processor 
25b generates the INVITE (halfway participation) including 
the group ID designated by a user out of the received call 
records stored in the memory 19. The halfway participation 
processor 25b makes reference to initial application identifi 
cation information included in the received call records, and 
generates the INVITE (halfway participation) for each appli 
cation (the initial application) at a time point of designation as 
a destination of the group call. 
I0085. The SIP information input unit 26 inputs the SIP 
information acquired from the group call processor 24 and the 
message generator 25 to the baseband processor 17. 
I0086 That is, in this embodiment, the message generator 
25 and the SIP information input unit 26 constitute a part of 
the transmitter configured to transmit a halfway participation 
request (the INVITE (halfway participation)). 
I0087 Meanwhile, in this embodiment, the CPU (the con 
troller) 20 constitutes a controller configured to perform con 
trol so as to retransmit the halfway participation request (the 
INVITE (halfway participation)) to a management server (the 
SIP server 200) by using an active application on the basis of 
a notification (answer failure (BYE)) received by the receiver 
(the RF/IF converter 12 and the baseband processor 17). 
I0088 (1.3) Configuration of SIP Server 
I0089. Next, a configuration of the SIP server 200 will be 
described. Specifically, (1.3.1) a configuration of group call 
management information and (1.3.2) a functional block con 
figuration of the SIP server will be described. 
0090 (1.3.1) Configuration of Group Call Management 
Information 
0091. The SIP server 200 stores group call management 
information shown in FIG. 5 in order to manage the mobile 
stations 10 that perform the group call. FIG. 5(a) and FIG. 
5(b) are views showing the group call management informa 
tion. 
0092. As shown in FIG. 5(a) and FIG. 5(b), in the group 
call management information, the group ID, the originating 
mobile station, the initially designated mobile station list, 
currently participating members, the active application, and a 
call status are associated with one another. 
0093. As described previously, the group ID is the ID for 
identifying the group call. 
0094. As described previously, the originating mobile sta 
tion is the mobile station 10 which requests to start the group 
call. 
0.095 As described previously, the initially designated 
mobile station list includes the identification information on 
the originating mobile station and the designated mobile sta 
tions that are designated by the originating mobile station. 
0096. The currently participating members are the mobile 
stations 10 currently participating in the group call. In this 
embodiment, as described previously, the mobile station 10 
participating in the group call can invite another mobile sta 
tion 10 not included in the initially designated mobile station 
list 10 to the group call. Therefore, the currently participating 
members may include mobile stations 10 which are not 
included in the initially designated mobile station list. 
0097 Specifically, as shown in FIG. 5(a), currently par 
ticipating members of a group call having a group ID of No. 
001 include the mobile stations 10a to 10c. Meanwhile, as 
shown in FIG. 5(b), the currently participating members of 
the group call having the group ID of No. 001 may include the 
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mobile stations 10a, 10e, and 10f due to change in the mobile 
stations 10 participating in the group call. 
0098. Meanwhile, as shown in FIG.5(b), the initially des 
ignated mobile station list for the group call having the group 
ID of No. 001 is the same as the initially designated mobile 
station list for a group call having the group ID of No. 003. 
Nevertheless, if the mobile stations 10 participating in the 
group call (No. 001) are changed from the initially designated 
mobile station list, or if the new group call (No. 003) having 
the same initially designated mobile station list as No. 001 is 
started during the group call performed by the currently par 
ticipating members, then there may be a case where multiple 
group calls having the same initially designated mobile sta 
tion list are continued at the same time. 
0099. In this embodiment, even when the multiple groups 
calls having the same initially designated mobile station list 
are continued at the same time, each of the group calls is 
uniquely established and managed by use of the group ID. 
0100. The active application shows application identifica 
tion information for identifying the application which is 
executing the group call. 
0101 (1.3.2) Block Configuration of SIP Server 
0102 FIG. 6 is a block diagram showing a configuration of 
the SIP server 200. 
(0103 As shown in FIG. 6, the SIP server 200 includes a 
SIP information receiver 201, a group call processor 202, a 
group call management DB 203, an SMS transmission 
requesting unit 204, a judgment unit 205, and a SIP informa 
tion transmitter 206. 
0104. The SIP information receiver 201 receives the SIP 
information from the mobile station 10 through the packet 
switching network 400. 
0105. The group call processor 202 performs processing 
related to the group call in accordance with the SIP. For 
example, when the SIP information receiver 201 receives the 
INVITE (new call), the group call processor 202 stores the 
mobile station identification information for identifying each 
of the mobile stations 10 included in the initially designated 
mobile station list in the group call management DB 203. 
0106 Subsequently, the group call processor 202 gener 
ates the group ID for identifying the group call, and stores the 
generated group ID in the group call management DB 203. 
Moreover, the group call processor 202 stores the application 
identification information for identifying the application for 
executing the group call in the group call management DB 
203, the application identification information used for the 
transmission of the INVITE (new call) by the mobile station 
10. 

01.07 When the SIP information receiver 201 receives the 
INVITE (new call), the group call processor 202 generates a 
SMS transmission request for requesting transmission of the 
SMS information for requesting address registration to the 
SIP server 200, and inputs the generated SMS transmission 
request into the SMS transmission requesting unit 204. 
0108. Here, the SMS transmission request includes the 
group ID for identifying the group call in addition to the 
mobile station identification information for identifying each 
of the mobile stations 10 included in the initially designated 
mobile station list. 
0109. When the SIP information receiver 201 receives the 
SIP information (200 OK) indicating that another mobile 
station 10 has participated halfway in the group call, the 
group call processor 202 updates the information stored in the 
group call management DB 203. Subsequently, the group call 
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processor 202 generates the INFO (participant notification), 
and inputs the generated SIP information into the SIP infor 
mation transmitter 206. 
0110. When the SIP information receiver 201 receives the 
SIP information (200 OK) indicating that another mobile 
station 10 has participated halfway in the group call, the 
group call processor 202 updates the information stored in the 
group call management DB 203. Subsequently, the group call 
processor 202 generates the INFO (participant update notifi 
cation), and inputs the generated SIP information into the SIP 
information transmitter 206. 
0111. When the SIP information receiver 201 receives the 
SIP information (BYE) indicating that a certain mobile sta 
tion 10 leaves the group call, the group call processor 202 
updates the information stored in the group call management 
DB 203. Subsequently, the group call processor 202 gener 
ates the INFO (participant update notification), and inputs the 
generated SIP information into the SIP information transmit 
ter 206. 

0112. When the SIP information receiver 201 receives the 
INVITE (halfway participation), the group call processor 202 
inputs the group ID included in the INVITE (halfway partici 
pation) into the judgment unit 205. 
0113. When the SIP information receiver 201 receives the 
SIP information (200 OK) indicating that the application 
having executed the group call is terminated in order to 
change the application for executing the group call, the group 
call processor 202 updates the application identification 
information stored in the group call management DB 203 to 
the information corresponding to the changed application. 
0114. The SMS transmission requesting unit 204 trans 
mits the SMS transmission request acquired from the group 
call processor 202 to the SMS server 100. 
0115 The judgment unit 205 judges whether the partici 
pation of the mobile station 10 transmitting the INVITE (half 
way participation) in halfway is possible. Specifically, the 
judgment unit 205 judges whether the group call specified by 
the group ID acquired from the group call processor 202 is 
continued. 
0116. Here, the judgment unit 205 judges that the partici 
pation of the mobile station 10 inhalfway is possible when the 
group call specified by the group ID is continued, and judges 
that the participation of the mobile station 10 inhalfway is not 
possible when the group call specified by the group ID is 
terminated. 
0117. Meanwhile, the judgment unit 205 judges whether 
the application for executing the group call matches the appli 
cation used for transmission of the INVITE (halfway partici 
pation). Specifically, the judgment unit 205 judges whether 
the application identification information indicating the 
application for executing the group call, the application iden 
tification information stored in the group call management 
DB 203, matches the application identification information 
identifying the application used for the transmission of the 
INVITE (halfway participation) by the mobile station. 
0118. Here, if systems (such as servers) for executing the 
applications are different for each of applications, a judgment 
is made as to whether the group call which being requested of 
the halfway participation is performed in the system execut 
ing the application used for transmission of the halfway par 
ticipation request. 
0119 Meanwhile, if multiple applications are executed by 
using the same system, a judgment is made as to which 
applications are used in the same system. 
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0120. The SIP information transmitter 206 transmits the 
SIP information (the INVITE (new call), the INVITE (half 
way participation), 100 Trying, 180 Ringing, 200 OK, BYE, 
ACK, INFO, and the like) acquired from the group call pro 
cessor 202 to the mobile station 10 through the packet switch 
ing network 400. 
0121 (1.4) Configuration of SMS Server 
0122) Next, a configuration of the SMS server 100 will be 
described. FIG. 7 is a block diagram showing the configura 
tion of the SMS server 100. 

(0123. As shown in FIG. 7, the SMS server 100 includes a 
SMS transmission request receiver 101, a SMS information 
generator 102, and a SMS information transmitter/receiver 
103. 

0.124. The SMS transmission request receiver 101 receives 
the SMS transmission request for requesting transmission of 
the SMS information from the SIP server 200, the SMS infor 
mation being information for requesting address registration 
to the SIP server 200. Here, as described previously, the SMS 
transmission request includes the group ID for identifying the 
group call to be started by the group, in addition to the mobile 
station identification information for identifying each of the 
mobile stations 10 included in the initially designated mobile 
station list. 

0.125. The SMS information generator 102 generates the 
SMS information to be transmitted to each of the mobile 
stations 10 in response to the SMS transmission request 
received by the SMS transmission request receiver 101. Spe 
cifically, the SMS information generator 102 generates the 
SMS (registration request) for requesting address registration 
to the SIP server 200. 
0126 The SMS (registration request) includes the group 
ID for identifying the group call to be started by the group and 
the initial application identification information, in addition 
to the mobile station identification information for identify 
ing each of the mobile stations 10 included in the initially 
designated mobile station list. 
0127. The SMS information transmitter/receiver 103 
transmits the SMS information generated by the SMS infor 
mation generator 102 to the mobile station 10 through the 
circuit switching network 300. Specifically, the SMS infor 
mation transmitter/receiver 103 transmits the SMS (registra 
tion request) generated by the SMS information generator 
102 to the designated mobile stations included in the initially 
designated mobile station list through the circuit Switching 
network 300. 

(2) Operations of Mobile Communication System 

0128. Next, operations of the mobile communication sys 
tem 1 will be described by using FIG.8 to BR>}11. Specifi 
cally, (2.1) a group call starting operation, (2.2) an application 
changing operation, and (2.3) a halfway participation opera 
tion will be described. 
0129. The group call starting operation is an operation 
executed until the group call is started in the group including 
the originating mobile station and the mobile stations 10 
which answer the call from the originating mobile station, the 
mobile stations 10 being among the designated mobile sta 
tions designated by the originating mobile station. 
0130. The application changing operation is an operation 
in which the application for executing the group call is 
changed from an application 1 (for example, IP-TV (Internet 
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Protocol-TV (television) phone or Internet Protocol-video 
phone)) to an application 2 (for example, PTT (Push To 
Talk)). 
I0131 The halfway participation operation is an operation 
in which the mobile station 10 included in the initially des 
ignated mobile station list participates in the group call in 
halfway. 
I0132 (2.1) Group Call Starting Operation 
0.133 FIG. 8 is a sequence diagram showing the group call 
starting operation. 
I0134. In step (abbreviated as “S” in the drawing) 10, the 
mobile station 10a logs into the SIP server 200. Specifically, 
the mobile station 10a performs processing to register the 
address of the mobile station 10a in the SIP server 200 (ad 
dress registration). 
I0135) In step 11, the mobile station 10a transmits the 
INVITE (new call) to the SIP server 200 in order to starta new 
group call. Here, the INVITE (new call) includes the mobile 
station identification information for identifying each of the 
mobile stations 10b to 10d., in addition to the mobile station 
identification information (for example, a telephone number) 
for identifying the mobile station 10a. 
0.136. In step 12, the SIP server 200 transmits a temporary 
answer (100 Trying) indicating a start of call processing of the 
mobile stations 10b to 10d in response to the INVITE (new 
call), to the mobile station 10a. 
I0137 In step 13, the SIP server 200 generates the group ID 
for identifying the group call in which mobile stations 10a to 
10d are defined as the designated mobile stations. 
(0.138. In step 14, the SIP server 200 transmits the SMS 
transmission request for requesting transmission of the SMS 
(registration request) for requesting address registration to 
the SIP server 200 to the SMS server 100. Here, the SMS 
transmission request includes the group ID generated in step 
13, in addition to the mobile station identification information 
for identifying each of the mobile stations 10a to 10d. 
(0.139. In step 15b to step 15d, the SMS server 100 trans 
mits the SMS (registration request) for requesting address 
registration to the SIP server 200 to the mobile stations 10b to 
10d through the circuit switching network 300. Here, the 
SMS (registration request) includes the mobile station iden 
tification information for identifying each of the mobile sta 
tions 10a to 10d and the group ID generated in step 13. 
0140. In step 16b to step 16d, the mobile stations 10b to 
10d each store the mobile station identification information, 
the group ID, and the initial application identification infor 
mation which are included in the SMS (registration request) 
as the received call records. 
(0.141. In step 17b to step 17d, the mobile stations 10b to 
10d log into the SIP server 200 connected to the packet 
switching network 400. Specifically, the mobile stations 10b 
to 10d perform registration processing to register the 
addresses of respective the mobile stations 10b to 10d in the 
SIP Server 200. 
0142. In step 18b to step 18d, the SIP server 200 transmits 
the INVITE (new call) to the mobile stations 10b to 10d 
through the packet switching network 400 in order to call the 
mobile stations 10b to 10d in response to the INVITE (new 
call) received from the mobile station 10a. 
0143. In step 19b to step 19d, the mobile stations 10b to 
10d each transmit a temporary answer (100 Trying) indicat 
ing arrival of the INVITE (new call) to the SIP server 200. 
0144. In step 20b to step 20d, the mobile stations 10b to 
10d each transmit a temporary answer (180 Ringing) indicat 
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ing that the reception processing is in progress to the SIP 
server 200 in response to the INVITE (new call). 
0145. In step 21b and step 21c, the mobile stations 10b and 
10c answer the INVITE (new call). Specifically, users of the 
mobile stations 10b and 10c notice the call from the mobile 
station 10a, and perform answer processing Such as pressing 
an answer key. On the other hand, in step 21d, the mobile 
station 10d does not answer the INVITE (new call). Specifi 
cally, a user of the mobile station 10d does not perform the 
answer processing Such as pressing the answer key in 
response to the call from the mobile station 10a. 
0146 In step 22, the SIP server 200 transmits a temporary 
answer (180 ringing) indicating that the call for the mobile 
stations 10b to 10d is in progress to the mobile station 10a. 
0147 In step 23b and step 23c, the mobile stations 10b and 
10c each transmit an answer success (200 OK) indicating that 
the mobile Station 10b and 10C have answered the INVITE 
(new call) to the SIP server 200. 
0148. In step 24, the SIP server 200 transmits an answer 
success (200 OK) indicating that at least any one of the 
mobile stations 10b to 10d has answered the INVITE (new 
call) to the mobile station 10a. 
0149. In step 25, the mobile station 10d performs registra 
tion cancel processing to cancel the address registration to the 
SIP Server 200. 
0150. In step 26a, the mobile station 10a transmits the 
ACK for confirming that it is possible to start the new group 
call to the SIP server 200. At the same time, in step 26b and 
step 26c, the SIP server 200 transmits the ACK for confirming 
that it is possible to start the new group call to the mobile 
stations 10b and 10c. 
0151. In step 27a to step 27c, the SIP server 200 transmits 
the INFO (participant notification) including the mobile sta 
tion identification information (for example, telephone num 
bers or SIP addresses) for identifying each of the mobile 
stations 10 participating in a new group call to the mobile 
stations 10a to 10c. In step 28a to step 28c, the mobile stations 
10a to 10c each transmit the answer success (200 OK) indi 
cating receipt of the INFO (participant notification) to the SIP 
Server 200. 

0152. In step 29, the mobile stations 10a to 10c start the 
group call (the mobile station 10a, the mobile station 10b, and 
the mobile station 10c) having the mobile stations 10a to 10c 
as the participating members. 
0153 (2.2) Application Changing Operation 
0154 FIG. 9 is a sequence diagram showing the applica 
tion changing operation. Note that FIG. 9 shows processing 
subsequent to step 29 shown in FIG. 8. 
0155. In step 29, the group call having the mobile stations 
10a to 10c as the participating members is continued. The 
application 1 is used in the group call. 
0156. In step 110, the mobile station 10a transmits the 
INFO (application change request) for requesting to change 
the application used in the group call from the application 1 to 
the application 2 to the SIP server 200. 
0157. A conceivable case of changing the application may 
be as follows. For instance, when the group call is performed 
in accordance with the IP-TV, reception strength of the video 
data falls below a predetermined threshold due to deteriora 
tion in the radio wave condition. In such a case, the applica 
tion is changed to the PTT using the Voice data involving a 
Smaller amount of data than the video data. 
0158 Another conceivable case of changing the applica 
tion may be as follows. For instance, when the group call is 
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performed in accordance with the PTT, reception strength of 
the voice data exceeds a predetermined threshold due to 
improvement in the radio wave condition. In Such a case, the 
application is changed to the IP-TV using the video data 
involving a larger mount of data than the Voice data. 
0159 Moreover, the application used in the group call may 
be changed to meet the needs of users. 
(0160. In step 111b and step 111c, the SIP server 200 trans 
mits the INFO (application change request) received from the 
mobile station 10a to the mobile stations 10b and 10c. 
0.161. In step 112b and step 112c, the mobile stations 10b 
and 10c each transmit the answer success (200 OK) indicat 
ing receipt of the INFO (application change request) to the 
SIP Server 200. 
(0162. In step 113, the SIP server 200 transmits the answer 
success (200 OK) indicating that the mobile stations 10b and 
10c has received the INFO (application change request) to the 
mobile station 10a. 
0163. In step 114, the mobile station 10a transmits a ter 
mination request (BYE) for requesting termination of the 
application 1 to the SIP server 200. 
(0164. In step 115b and step 115c, the SIP server 200 trans 
mits the termination request (BYE) for requesting termina 
tion of the application 1 to the mobile stations 10b and 10c. 
(0165. In step 116b and step 116c, the mobile stations 10b 
and 10c transmit the answer success (200 OK) indicating that 
the termination request (BYE) has been received to the SIP 
Server 200. 

(0166 In step 117, the SIP server 200 transmits the answer 
success (200 OK) indicating that the mobile stations 10b and 
10c has terminated the application 1 to the mobile station 10a. 
(0167. In step 118, the mobile stations 10a to 10c perform 
setup processing of the application 2. 
(0168. In step 119, the mobile stations 10a to 10c start the 
group call (the mobile station 10a, the mobile station 10b, and 
the mobile station 10c) by using the application 2. The par 
ticipating members of the group call include the mobile sta 
tions 10a to 10c as similar to step 29. 
(0169 (2.3) Halfway Participation Operation 
0170 Next, the halfway participation operation will be 
described. Specifically, (2.3.1) a first pattern of the halfway 
participation operation and (2.3.2) a second pattern of the 
halfway participation operation will be described. 
0171 The first pattern of the halfway participation opera 
tion is an operation performed when the application which is 
being executed in the group call (the active application) 
matches the application (the initial application) used by the 
mobile station 10 requesting the halfway participation. 
0172. The second pattern of the halfway participation 
operation is an operation performed when the application 
which is being executed in the group call does not match the 
application used by the mobile station 10 requesting the half 
way participation. 
(0173 (2.3.1) First Pattern of Halfway Participation 
Operation 
0.174 FIG. 10 is a sequence diagram showing the first 
pattern of the halfway participation operation. Note that FIG. 
10 shows processing that is subsequent to step 29 shown in 
FIG 8. 
0.175. In step 29, the group call having the mobile stations 
10a to 10c as the participating members is continued. 
0176). In step 210, the mobile station 10d performs half 
way participation processing in order to participate in the 
group call in halfway. Specifically, the user of the mobile 
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station 10d selects the desired group call out of the received 
call records stored in the memory 19 and performs processing 
to press a call key or the like. 
(0177. In step 211, the mobile station 10d logs into the SIP 
server 200 connected to the packet switching network 400. 
Specifically, the mobile station 10d performs processing for 
registering the address of the mobile station 10d in the SIP 
server 200 (registration processing). 
0178. In step 212, the mobile station 10d transmits the 
INVITE (halfway participation) for requesting participation 
in the desired group call selected in step 210 to the SIP server 
200 through the packet switching network 400. Here, the 
INVITE (halfway participation) includes the group ID that 
corresponds to the desired group call. The transmission of the 
INVITE (halfway participation) is executed by use of the 
initial application indicated by the initial application identi 
fication information stored in the memory 19 as the received 
call records. 

(0179. In step 213, the SIP server 200 judges whether the 
halfway participation in the group call corresponding to the 
group ID included in the INVITE (halfway participation) is 
possible, and whether the application used for the transmis 
sion of the INVITE (halfway participation) matches the 
application for executing the group call. 
0180 Specifically, the SIP server 200 judges that the half 
way participation of the mobile station 10d is possible when 
the group call corresponding to the group ID is continued. On 
the other hand, the SIP server 200 judges that the halfway 
participation of the mobile station 10d is not possible when 
the group call corresponding to the group ID is terminated. 
0181. In addition, the SIP server 200 judges whether the 
identification information on the application used for the 
transmission of the INVITE (halfway participation) matches 
the identification information on the application for executing 
the group call. This judgment is performed by causing the 
mobile station 10d to incorporate the identification informa 
tion on the application used for the transmission of the 
INVITE (halfway participation) in the INVITE (halfway par 
ticipation), and then allowing the SIP server 200 to compare 
the identification information included in the INVITE (half 
way participation) with the identification information on the 
application for executing the group call. 
0182 Here, in FIG. 10, the group call having the mobile 
stations 10a to 10c as participating members is continued. 
Accordingly, a judgment is made that the halfway participa 
tion of the mobile station 10d is possible. Moreover, a judg 
ment is made that the application for executing the group call 
matches the application used for the transmission of the 
INVITE (halfway participation). 
0183. In step 214, the SIP server 200 transmits a tempo 
rary answer (100 Trying) indicating that the halfway partici 
pation processing for the mobile station 10d has been started 
in response to the INVITE (halfway participation) to the 
mobile station 10d. 

0184. In step 215, the SIP server 200 transmits a tempo 
rary answer (180 Ringing) indicating that calling of the 
mobile station 10a is in progress to the mobile station 10d. 
Here, the temporary answer (180 Ringing) includes the 
mobile station identification information (for example, the 
telephone numbers or the SIP addresses) for identifying each 
of the mobile stations 10 participating in the group call. 
0185. In step 216, the mobile station 10d displays the 
mobile station identification information for identifying each 
of the mobile stations 10 participating in the group call. 
Specifically, the mobile station 10d displays information such 
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as "The participants in the group call right now are the mobile 
station 10a, the mobile station 10b, and the mobile station 
10. 
0186. In step 217, the SIP server 200 transmits the INFO 
(participant update notification) to the mobile station 10a. 
Here, the INFO (participant update notification) includes 
information indicating that the mobile station 10d (the mobile 
station identification information for identifying the mobile 
station 10d) has participated halfway in the group call. 
0187. Here, the SIP server 200 may be configured to judge 
whether it is appropriate to approve the halfway participation 
of the mobile station 10d. In this case, the SIP server 200 
judges whether it is appropriate to approve the halfway par 
ticipation of the mobile station 10d on the basis of the desig 
nated mobile station list in the group call management infor 
mation. Specifically, the SIP server 200 disapproves the 
halfway participation of the mobile station 10d if the mobile 
station 10d is not included in the designated mobile station list 
in the group call management information. 
0188 In step 218, the mobile station 10a transmits the 
answer success (200 OK) indicating receipt of the INFO 
(participant update notification) to the SIP server 200. 
0189 Here, the mobile station 10a may be configured to 
judge whether it is appropriate to approve the participation of 
the mobile station 10d halfway in the group call. Specifically, 
the mobile station 10a displays information such as “Approve 
the halfway participation of the mobile station 10d?” Then, 
the mobile station 10a judges whether it is appropriate to 
approve the halfway participation of the mobile station 10d in 
accordance with an operation by the user. 
0190. Alternatively, the mobile station 10ajudges whether 

it is appropriate to approve the halfway participation of the 
mobile station 10d depending on whether the mobile station 
10d is included in the designated mobile stations at the time of 
starting the group call. Specifically, the mobile station 10a 
disapproves the halfway participation of the mobile station 
10d if the mobile station 10d is not included in the designated 
mobile stations at the time of starting the group call. 
(0191). In step 219, the SIP server 200 transmits the answer 
success (200 OK) indicating the approval of the halfway 
participation of the mobile station 10d to the mobile station 
10d. 

(0192. In step 220b and step 220c, the SIP server 200 trans 
mits the INFO (participant update notification) to the mobile 
stations 10b and 10c. In step 221b and step 221c, the mobile 
stations 10b and 10c transmit the answer success (200 OK) 
indicating the receipt of the INFO (participant update notifi 
cation) to the SIP server 200. 
(0193 In step 220d, the SIP server 200 transmits the INFO 
(participant notification) including the mobile station identi 
fication information for identifying each of the mobile sta 
tions 10 participating in the group call to the mobile station 
10d. In step 221d, the mobile station 10d transmits the answer 
success (200 OK) indicating the receipt of the INFO (partici 
pant notification) to the SIP server 200. 
0194 In step 222, the mobile stations 10a to 10d start the 
group call having the mobile stations 10a to 10d as the par 
ticipating members. 
(0195 (2.3.2) Second Pattern of Halfway Participation 
Operation 
0196) Next, the second pattern of the halfway participation 
operation will be described. FIG. 11 is a sequence diagram 
showing the second pattern of the halfway participation 
operation. 
0.197 Note that FIG. 11 shows processing subsequent to 
step 119 shown in FIG. 9, namely, processing after changing 
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the application. In the following, procedures different from 
those in FIG. 10 will be described, and redundant explanation 
will be omitted therein. 

0198 In step 119, the group call having the mobile stations 
10a to 10c as the participating members is continued. 
(0199 The respective procedures from step 210 to step 212 
are executed similarly to FIG. 10. 
(0200. In step 310, the SIP server 200 judges whether the 
halfway participation in the group call corresponding to the 
group ID included in the INVITE (halfway participation) is 
possible, and whether the application used by the mobile 
station 10 for the transmission of the INVITE (halfway par 
ticipation) matches the application for executing the group 
call. 

0201 In FIG. 11, the group call having the mobile stations 
10a to 10c as the participating members is continued. Accord 
ingly, the SIP server 200 judges that the halfway participation 
of the mobile station 10d is possible. Meanwhile, the SIP 
server 200 judges that the identification information on the 
application used by the mobile station 10 for the transmission 
of the INVITE (halfway participation) does not match the 
identification information on the application for executing the 
group call. 
(0202) In step 311, the SIP server 200 transmits the answer 
failure (BYE) indicating that the application used by the 
mobile station 10d for transmitting the INVITE (halfway 
participation) does not match the application which is being 
executed in the group call to the mobile station 10d. 
0203 Here, the answer failure (BYE) includes application 
identification information which is being executed in the 
group call and the mobile station identification information 
for identifying each of the mobile stations 10 participating in 
the group call. 
0204. In step 312, the mobile station 10d displays infor 
mation indicating that the application used by the mobile 
station 10d for the transmission of the INVITE (halfway 
participation) does not match the application which is being 
executed in the group call. 
0205 Specifically, the mobile 10d displays information 
Such as “The application currently used in the group call has 
been changed. Connection will be attempted by using the 
application after the change.” Note that the display of this 
information is not essential. 

0206 Moreover, the mobile station 10d displays the 
mobile station identification information (for example, the 
telephone numbers and the SIP addresses) for identifying 
each of the mobile stations 10 participating in the group call. 
Specifically, the mobile station 10d displays information such 
as "The participants in the group call right now are the mobile 
station 10a, the mobile station 10b, and the mobile station 
10. 

0207. In step 313, the mobile station 10d transmits the 
INVITE (halfway participation) for requesting participation 
in the desired group call selected in step 210 to the SIP server 
200 through the packet switching network 400 by use of the 
application which is being executed in the group call. Here, 
the INVITE (halfway participation) includes the group ID 
corresponding to the desired group call. 
0208. In step 314, as similar to step 310, the SIP server 200 
judges whether the halfway participation in the group call 
corresponding to the group ID included in the INVITE (half 
way participation) is possible, and whether the application 
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used by the mobile station 10 for the transmission of the 
INVITE (halfway participation) matches the application for 
executing the group call. 
0209. In FIG. 11, a judgment is made that the halfway 
participation of the mobile station 10d is possible. Moreover, 
a judgment is made that the identification information on the 
application used by the mobile station 10 for the transmission 
of the INVITE (halfway participation) matches the identifi 
cation information on the application for executing the group 
call. 
0210. In step 214, the SIP server 200 transmits the tempo 
rary answer (100 Trying) indicating that the halfway partici 
pation processing for the mobile station 10d has been started 
in response to the INVITE (halfway participation) to the 
mobile station 10d. 
0211. In step 215, the SIP server 200 transmits the tempo 
rary answer (180 Ringing) indicating that calling of the 
mobile station 10a is in progress to the mobile station 10d. 
0212. The respective procedures from step 217 to step 222 
are executed similarly to FIG. 10. 

(3) Advantageous Effect 
0213. As described above, according to this embodiment, 
the SIP server 200 includes the SIP information receiver 201, 
the group call processor 202, the judgment unit 205, and the 
SIP information transmitter 206, the SIP server 200 config 
ured to manage the group call in which the call within the 
group consisting of the mobile stations 10 is possible. 
0214. The SIP information transmitter 201 receives the 
INVITE (halfway participation) for requesting participation 
in the group call from the mobile station 10. The group call 
processor 202 determines the application executed by the 
mobile station 10 transmitting the INVITE (halfway partici 
pation) on the basis of the INVITE (halfway participation) 
received by the SIP information receiver 201. The judgment 
unit 205 judges whether the application which is being 
executed in the group call matches the application executed 
by the mobile station 10 transmitting the INVITE (halfway 
participation). 
0215. If the application which is being executed in the 
group call is different from the application executed by the 
mobile station 10 transmitting the INVITE (halfway partici 
pation), the SIP information transmitter 206 transmits the 
application which is being executed in the group call to the 
mobile station 10 transmitting the INVITE (halfway partici 
pation) by using the answer failure (BYE). 
0216. The halfway participation processor 25b being the 
controller (CPU) of the mobile station 10 performs control so 
as to retransmit the INVITE (halfway participation) to the 
management server by using the active application on the 
basis of the identification information on the active applica 
tion, the identification information being included in the 
answer failure (BYE). 
0217. According to the above description, even when the 
mobile station 10 participates halfway in the group call, the 
mobile station 10 is able to participate in the group call by 
using the application which is being executed in the group 
call. Specifically, even when the application for executing the 
group call is changed after starting the group call, the mobile 
station 10 is able to participate halfway in the group call by 
using the application after the change. 
0218 Moreover, according to this embodiment, the 
mobile station 10 includes the display unit 15b and the opera 
tion unit 18. The display unit 15b displays the information 
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indicating the application which is being executed in the 
group call on the basis of the answer failure (BYE) received 
from the SIP server 200. The operation unit 18 receives an 
operation from the user indicating whether to transmit the 
INVITE (halfway participation) to the SIP server 200, after 
the information indicating the application is displayed on the 
display unit 15b. When the operation unit 18 receives the 
operation from the user to transmit the INVITE (halfway 
participation) to the SIP server 200, the halfway participation 
processor 25b of the mobile station 10 transmits the INVITE 
(halfway participation) to the SIP server 200. 
0219. Therefore, the user of the mobile station 10 to be 
participating halfway in the group call is able to participate 
halfway in the group call after confirming the application 
which is being executed in the group call. Moreover, if the 
application which is being executed in the group call is the 
application not intended by the user of the mobile station 10 
to be participating halfway in the group call, the user is able to 
cancel the halfway participation. 
0220 Moreover, according to this embodiment, the 
mobile station 10 includes the group call processor 24 con 
figured to set up sessions with the SIP server 200 for each the 
application. The group call processor 24 disconnect the ses 
sion with the SIP server 200 when the answer failure (BYE) 
is received from the SIP server 200. When the Session with the 
SIP server 200 is disconnected, the halfway participation 
processor 25b of the mobile station 10 transmits the INVITE 
(halfway participation) to the SIP server 200 by using the 
application which is being executed in the group call. 
0221. In other words, since the INVITE (halfway partici 
pation) is transmitted to the SIP server 200 immediately after 
the session with the SIP server 200 is disconnected, the time 
period required for re-setting of the session with the SIP 
server 200 is reduced. 
0222. According to this embodiment, the mobile station 
10 includes the SMS information acquisition unit 21 and the 
received call record storage unit 23. The SMS information 
acquisition unit 21 acquires the SMS (registration request) for 
requesting to log into the SIP server 200, the SMS including 
the initial application identification information for identify 
ing the initial application executed at the time of starting the 
group call. The received call record storage unit 23 stores the 
initial application identification information included in the 
SMS (registration request). The halfway participation proces 
sor 25b transmits the INVITE (halfway participation) to the 
SIP server 200 by using the initial application on the basis of 
the initial application identification information stored in the 
received call record storage unit 23. 
0223) Therefore, when the application is not changed from 
the start of the group call, the mobile station 10 can participate 
in halfway the group call on the basis of the initial application 
identification information stored in the received call record 
storage unit 23. 

(4) Other Embodiments 
0224. Although the present invention has been described 
above based on a certain embodiment, it is to be understood 
that the descriptions and the drawings constituting part of this 
disclosure will not limit this invention. It is obvious to those 
skilled in the art that various alternative embodiments, 
examples, and operation techniques are possible from this 
disclosure. 
0225. The base station 30 and the base station 40 are 
described as separate base stations in FIG. 1. However, the 
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invention is not limited to this configuration. Specifically, it is 
possible to provide a single base station included in both of 
the circuit switching network 300 and the packet switching 
network 400, the base station having the functions of both of 
the base station 30 and the base station 40. 
0226. In the above-described embodiment, the SMS 
server 100 and the SIP server 200 are explained as separate 
servers. However, the invention is not limited to this configu 
ration. Specifically, it is possible to provide a single server 
connected to both of the circuit switching network 300 and 
the packet switching network 400, the server having the func 
tions of both of the SMS server 100 and the SIP server 200. 
0227. In the above-described embodiment, the servers 
provided in the communication system consist of the SMS 
server 100 and the SIP server 200. However, the invention is 
not limited to this configuration. Specifically, in addition to 
the SMS server 100 and the SIP server 200, the communica 
tion system may further include a group call management 
server configured to manage group calls. In this case, the 
group call management DB203 originally provided in the SIP 
server 200 may be provided in the group call management 
server instead. 
0228. In the above-described embodiment, the mobile sta 
tion 10 is notified of the group ID by the SMS (registration 
request) for requesting the address registration to the SIP 
server 200. However, the invention is not limited to this con 
figuration. Specifically, the mobile station 10 may be notified 
of the group ID by the SMS information to be transmitted 
through the circuit switching network 300 after the group call 
is started. Alternatively, the mobile station 10 may be notified 
of the group ID by the SIP information (for example, 
INVITE) to be transmitted through the packet switching net 
work 400. 
0229. In the above-described embodiment, when the 
mobile station participates halfway in the desired group call, 
if this group call is present, and if the application which is 
being executed in the group call does not match the applica 
tion used for transmission of the INVITE (halfway participa 
tion), the mobile station 10 to be performing the halfway 
participation is notified of the mobile station identification 
information (for example, telephone numbers or SIP 
addresses) for identifying each of the mobile stations 10 
participating in this group call by the SIP information (BYE) 
indicating the answer failure. However, the invention is not 
limited to this configuration. Specifically, the mobile station 
10 to be performing the halfway participation may be notified 
of the mobile station identification information by the other 
SIP information (for example, 180 Ringing). 
0230. As described above, it is to be understood that the 
present invention encompasses various embodiments and the 
like which are not described herein. Therefore, the present 
invention is limited only by the features of the invention 
which are defined by the appended scope claims as being 
appropriate from this disclosure. 
0231. It is to be noted that the entire contents of Japanese 
Patent Application No. 2007-144284 (filed on May 30, 2007) 
are incorporated herein by reference. 

INDUSTRIAL APPLICABILITY 

0232. As described above, according to the radio commu 
nication system, the management server, the radio communi 
cation terminal, and the radio communication method of the 
present invention, participation in a group call is possible by 
using an active application even when the radio communica 
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tion terminal participates halfway in the group call. Hence, 
the invention is useful in radio communication Such as mobile 
telecommunication. 

1. A radio communication system comprising: 
a management server configured to manage a group call in 
which a call within a group consisting of a plurality of 
radio communication terminals is possible; and 

a radio communication terminal configured to communi 
cate with the management server, wherein 

the management server includes: 
a halfway participation request receiver configured to 

receive a halfway participation request for requesting 
halfway participation in the group call from the radio 
communication terminal; 

a judgment unit configured to specify an application 
executed by the radio communication terminal trans 
mitting the halfway participation request on the basis 
of the halfway participation request received by the 
halfway participation request receiver, and to judge 
whether the specified application matches an active 
application that is an application which is being 
executed in the group call; and 

an application notifying unit configured to notify the 
radio communication terminal transmitting the half 
way participation request of the active application 
when a judgment is made that the application 
executed by the radio communication terminal trans 
mitting the halfway participation request is different 
from the active application, and 

the radio communication terminal includes: 
a transmitter configured to transmit the halfway partici 

pation request to the management server; 
a receiver configured to receive a notification of the 

active application from the management server; and 
a controller configured to perform control, based on the 

notification received by the receiver, so that the half 
way participation request is retransmitted to the man 
agement server by using the active application. 

2. A management server configured to manage a group call 
in which a call within a group consisting of a plurality of radio 
communication terminals is possible, the management server 
comprising: 

a halfway participation request receiver configured to 
receive a halfway participation request for requesting 
halfway participation in the group call from a radio 
communication terminal; 

a judgment unit configured to specify an application 
executed by the radio communication terminal transmit 
ting the halfway participation request on the basis of the 
halfway participation request received by the halfway 
participation request receiver, and to judge whether the 
specified application matches an active application that 
is an application which is being executed in the group 
call; and 

an application notifying unit configured to notify the radio 
communication terminal transmitting the halfway par 
ticipation request of the active application when the 
judgment unit judges that the application executed by 
the radio communication terminal transmitting the half 
way participation request is different from the active 
application. 

3. A radio communication terminal configured to commu 
nicate with a management server managing a group call in 
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which a call within a group consisting of a plurality of radio 
communication terminals is possible, the radio communica 
tion terminal comprising: 

a transmitter configured to transmit a halfway participation 
request for requesting halfway participation in the group 
call to the management server, 

a receiver configured to receive a notification of an active 
application from the management server, the active 
application being an application which is being executed 
in the group call; and 

a controller configured to perform control, based on the 
notification received by the receiver, so that the halfway 
participation request is retransmitted to the management 
server by using the active application. 

4. The radio communication terminal according to claim3, 
further comprising: 

an operation unit configured to receive a user input; and 
a display unit configured to display information indicating 

the active application on the basis of the notification 
received by the receiver, wherein 

the controller retransmits the halfway participation request 
to the management server by using the active application 
when an instruction to retransmit the halfway participa 
tion request to the management server is inputted on the 
basis of a display of the information indicating the active 
application on the display unit. 

5. The radio communication terminal according to claim3, 
further comprising a connection controller configured to set 
up call connection to the management server for each appli 
cation, wherein 

the connection controller disconnects the call connection 
to the management server when the receiver receives the 
notification of the active application, and 

the controller retransmits the halfway participation request 
to the management server by using the active application 
when the connection controller disconnects the call con 
nection to the management server. 

6. The radio communication terminal according to claim3, 
further comprising: 

a registration request receiver configured to receive a reg 
istration request for requesting registration to the man 
agement server, the registration request including initial 
application identification information for identifying an 
initial application being an application executed at a start 
of the group call; and 

a storage unit configured to store the initial application 
identification information included in the registration 
request, wherein 

the transmitter transmits the halfway participation request 
to the management server by using the initial application 
on the basis of the initial application identification infor 
mation stored in the storage unit. 

7. A radio communication method using a management 
server configured to manage a group call in which a call 
within a group consisting of a plurality of radio communica 
tion terminals is possible, and using a radio communication 
terminal configured to communicate with the management 
server, the method comprising the steps of 

transmitting, at the radio communication terminal, a half 
way participation request for requesting participation in 
the group call to the management server; 

receiving, at the management server, the halfway partici 
pation request from the radio communication terminal; 
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specifying, at the management server, an application the application executed by the radio communication 
executed by the radio communication terminal on the terminal is different from the active application; 
basis of the halfway participation request received in the receiving, at the radio communication terminal, a notifica 
receiving step; tion of the active application from the management 
- 0 server; and 

judging, at the management server, whether the application retransmitting, at the radio communication terminal, the 
executed by the radio communication terminal matches halfway participation request to the management server 
an act1Ve application that is an application which is being by using the active application on the basis of the noti 
executed in the group call; fication received from the management server. 

notifying, at the management server, the radio communi 
cation terminal of the active application when judging ck 




