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FIG. 7A

ADD TRANSCODABLE GODEC {IN THIS

EXAMPLE, codec b} INTO CODEC LIST

SETIN SDP GFFER, SBC
SDP offer SDP offer
(Codec:a) {Codecab)

SDP answer SDP answer
(Codec:a) (Codec:a)
{ Media(Godec:a) Media(Codec:a) !
FIG. 7B
SBC

SDP offer SDP offer
(Codec:a) {Codec:ab)

~

IF GODEC IN RECEIVED SDP ANSWER
INCLUDES NO CODEC IN SDP OFFER
PREVIOUSLY RECEIVED BY IBCF
(N THIS EXAMPLE, codec a), CHOOSE ONE
CODEC FROM CODEGS INGLUDED IN SDP
QOFFER PREVIOUSLY RECEIVED BY IBCF
(IN THIS EXAMPLE, ONLY codec a) AND
TRANSMIT SDP ANSWER IN WHICH ITS
_ CODEC INFORMATION IS DESCRIBED.

SDP answer SDP answer
{Codec:a) {Codecb)

{ Media{Codec:a) |Transcoding] Media(Codec:b) !

|

EXECUTE TRANSCODING BETWEEN
CODEC OF RECEIVED SDP ANSWER
AND CODEC OF TRANSMITTED SDP
ANSWER {godec b <> a),
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COMMUNICATION METHOD,
COMMUNICATION APPARATUS,
COMMUNICATION SYSTEM, AND
COMMUNICATION PROGRAM

TECHNICAL FIELD

[0001] The present invention relates to a call control
technique using the SIP/SDP. Particularly, the present inven-
tion relates to SIP application software mounted in a Session
Border Controller (SBC) that controls a boundary with a
different network or terminal.

BACKGROUND ART

[0002] In audio and video communication using the Ses-
sion Initiation Protocol (SIP), the Session Description Pro-
tocol (SDP) in which media information on this communi-
cation is described is exchanged between an outgoing
terminal and an incoming terminal or between SIP servers in
a network, media conditions of the audio and video (media
type, codec, packetization period, and the like) are then
settled by negotiation, and thereafter actual transmission and
reception of audio packets with the Real-time Transport
Protocol (RTP) are performed.

[0003] Particularly, negotiation on the media information
(SDP negotiation) is performed such that the outgoing-side
terminal describes the media (such as audio and video)
desired to be used for communication and various param-
eters of the media (codec, packetization period, and the like)
into SDP offer, and then the incoming-side terminal chooses
media conditions to be used for the communication from the
media conditions described in the SDP offer, describes the
chosen media conditions into SDP answer, and sends back
the SDP answer to the outgoing-side terminal. In this way,
the conditions of the communication media to be used
between the outgoing and incoming terminals are settled.

[0004] Meanwhile, in 3GPP, the IP Multimedia Subsystem
(IMS) is defined as a system in which telecommunications
carriers provide multimedia services including a telephone
service. The IMS is a multimedia service system supporting
any of access types (3G, LTE, WiFi, optical access, and so
on) used by outgoing and incoming terminals such as mobile
and fixed terminals. However, an IMS network including
only the mobile terminal and an IMS network including only
the fixed terminal may have a case where no common codec
is supported by terminals in these different IMS networks.

[0005] Forexample, in general, the fixed terminal supports
at least a G.711p-law audio codec while the mobile terminal
supports at least an AMR-NB audio codec. Thus, an IMS
network of a telecommunications carrier requires a function
of codec conversion to achieve intercommunication between
the fixed terminal and the mobile terminal.

[0006] Note that, there is a function, generally called a
transcoding function, in which an intermediate node in an
IMS network executes not only the codec conversion but
also rewrite processing of the SDP (such as adding or
deleting of a codec) and conversion processing of media
(RTP and the like) according to conditions before the SDP
rewriting and after the SDP rewriting. Transcoding is usually
executed using information on the codecs supported by the
outgoing and incoming terminals, based on an operator
policy defined by the carriers with an agreement between the
carriers, the Service Level Agreement (SLA), and so on.
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[0007] FIG. 7 is a diagram that illustrates a processing
procedure of transcoding executed by an SBC. The Session
Border Controller (SBC) is an intermediate node provided
around a boundary of the IMS network and, for example,
composed of an Interconnection Border Control Function
(IBCF; SIP server) and a Translation Gateway (TrGW;
media server). Thus, in an actual operation, the SIP server in
the SBC uses H.248 to give an instruction to perform the
rewrite processing on an SDP and the media conversion
based on that SDP, and the media server in the SBC converts
packets of the media based on that instruction.

[0008] Specifically, when receiving SDP offer, the SBC
(IBCF) adds a codec that can be transcoded by the own IMS
network or a terminal in the own IMS network (in this
example, codec b) to a codec list set in the SDP offer. Then,
when a codec in SDP answer received thereafter includes a
codec in the previously received SDP offer (in this example,
codec a), the SBC transmits the SDP answer as it is without
executing the transcoding function (FIG. 7A).

[0009] On the other hand, when the codec in the received
SDP answer does not include a codec in the previously
received SDP offer (codec a), the SBC (IBCF) chooses one
codec from the codecs included in the previously received
SDP offer (in this example, there is only codec a) and
transmits SDP answer in which that codec information is
described (FIG. 7B). Thereafter, the SBC (TrGW) executes
transcoding between the codec of the received SDP answer
and the codec of the transmitted SDP answer (codec b<->a).
[0010] For example, when a single IMS network includes
the mobile terminal and the fixed terminal, communication
between the mobile terminal and the fixed terminal within
the own IMS network is enabled by providing the transcod-
ing function to a node such as an intermediate node (such as
SIP server and media server) or the node nearest to the
terminal (such as Proxy Call State Control Function
(P-CSCF) and Media Gateway (MGW)).

[0011] In another case, when interconnecting the IMS
network including only the mobile terminal and the IMS
network including only the fixed terminal, communication
between the mobile terminal and the fixed terminal in the
different IMS networks is enabled by the IMS network of
SDP offer transmitting side or the IMS network of SDP
answer transmitting side executing transcoding. Processing
procedures of the transcoding executed in the IMS network
of SDP offer transmitting side and the IMS network of SDP
answer transmitting side are respectively illustrated in FIGS.
8 and 9.

[0012] In addition, FIGS. 10 and 11 respectively illustrate,
as a specific example thereof, processing procedures in a
case where, when interconnecting an IMS network including
the fixed terminal supporting only the G.711p-law audio
codec and an IMS network including the mobile terminal
supporting only the AMR audio codec, the IMS network of
SDP offer transmitting side executes transcoding between
G.711p-law and AMR and the IMS network of SDP answer
transmitting side executes the same transcoding. Note that
the codecs to be transcoded, SBC function provision, the SIP
message in which the SDP is set, and so on are not limited
to the present example.

[0013] As illustrated in FIGS. 10 and 11, in communica-
tion using the SIP as a call control signal, unless the call
control is a service by the 3rd Party Call Control (3PCC) or
the like, an Initial-INVITE request containing SDP offer is
transmitted from the outgoing terminal, then SDP answer is
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set in a response (such as 18x response (X is a number) or
200 response) generated by the incoming terminal, and the
communication is started upon completion of the initial SDP
offer/answer. When the SDP offer transmitting side is
responsible for transcoding, the IMS network of outgoing
side as the SDP offer transmitting side executes the transcod-
ing after the initial SDP offer/answer.

PRIOR ART DOCUMENT

Non-Patent Document

[0014] Non-patent document 1: “SIP: Session Initiation
Protocol”, RFC3261, [online], [searched on June 29, H2§],
<URL: https://www.ietf.org/rfc/rfc3261 txt>

[0015] Non-patent document 2: “SDP: Session Descrip-
tion Protocol”, RFC2327, [online], [searched on June 29,
H28], <URL: https://www.ietf.org/rfc/rfc2327 txt>

[0016] Non-patent document 3: “RTP: A Transport Proto-
col for Real-Time Applications”, RFC3550, [online],
[searched on June 29, H28], <URL: https://www.ietf.org/
rfc/rfe3550.xt>

[0017] Non-patent document 4: “An Offer/Answer Model
with the Session Description Protocol (SDP)”, RFC3264,
[online], [searched on June 29, H28], <URL: https://www.
ietf.org/rfc/rfc3264.txt>

[0018] Non-patent document 5: “IP Multimedia Subsys-
tem (IMS)”, 3GPP TS 23.228, [online], [searched on June
29, H28], <URL: http://www.3gpp.org/DynaReport/23228.
htm>

[0019] Non-patent document 6: “IP multimedia call con-
trol protocol based on Session Initiation Protocol (SIP) and
Session Description Protocol (SDP)”, 3GPP TS 24.229,
[online], [searched on June 29, H28], <URL: http://www.
3gpp.org/dynareport/24229 htm>

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0020] However, in an actual service, multiple times of
SDP offer/answer are performed for communication involv-
ing media changing such as switching from a guidance or a
video call to an audio call. Thus, there is a problem that a
transcoding execution point cannot be fixed in an outgoing
side network or an incoming side network like a case where,
when the SDP offer is transmitted from the IMS network of
incoming side, transcoding is executed in the IMS network
of incoming side after the second SDP offer/answer even
though transcoding is executed in the IMS network of
outgoing side after the initial SDP offer/answer, as illustrated
in FIG. 12. In another case, as illustrated in FIG. 13, there
is a similar problem that transcoding is executed in the IMS
network of outgoing side after the second SDP offer/answer
even though transcoding is executed in the IMS network of
incoming side after the initial SDP offer/answer.

[0021] As a specific example, FIG. 14 illustrates an
example case where, when interconnecting the IMS network
including the fixed terminal and the IMS network including
the mobile terminal, the IMS network of the mobile terminal
provides a guidance to the outgoing terminal in the IMS
network of the fixed terminal before the call is established
and the SDP offer transmitting side executes transcoding. In
the initial SDP offer/answer, since the SDP offer is trans-
mitted from the outgoing terminal, transcoding for the
guidance media before the call establishment is executed in
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the IMS network of outgoing side. However, in the second
SDP offer/answer, since the SDP offer is transmitted from
the IMS network of incoming side, transcoding related to
talking media between the outgoing and incoming terminals
is executed in the IMS network of incoming side. In an
opposite way, as illustrated in FIG. 15, even though the
transcoding for the guidance media before call establishment
is executed in the IMS network of incoming side, the
transcoding for the talking media between the outgoing and
incoming terminals is executed in the IMS network of
outgoing side.

[0022] Here, transcoding consumes much more resources
than resources required by the processing of transparently
forwarding the media packets. For this reason, when func-
tions of a call control system are desired to be designed
based on the number of outgoing and incoming calls, it is
desirable to fix transcoding during one call to the outgoing
side or the incoming side. In addition, since it is expected
that the number of required functions varies depending on
transcoding, carriers each also have a demand that, in
interconnection between the carriers and another carrier,
transcoding of outgoing calls from the own network be
executed in the own network so as to reduce access charge
from the destination network.

[0023] However, with the current processing procedure of
transcoding, although transcoding can be executed on either
of the SDP offer transmitting side and the SDP answer
transmitting side, it is impossible to fix the transcoding
execution point to the outgoing side or the incoming side
through 1 call.

[0024] The present invention was made in light of the
above-described circumstances and has an object to fix a
transcoding execution network (outgoing side or incoming
side).

Means for Solving the Problem

[0025] In order to solve the above problems, a gist of a
communication method according to claim 1 is that, in a
communication method executed between multiple commu-
nication devices, the method comprising causing a certain
communication device out of the communication devices to
perform: a first step of setting parameter information that
requests any of the communication devices to execute
transcoding into Session Description Protocol (SDP); and a
second step of executing transcoding of media data by the
certain communication device itself, when the parameter
information set in the SDP requests the certain communi-
cation device itself.

[0026] A gist of a communication method according to
claim 2 is that, in the communication method according to
claim 1, if the certain communication device requested by
the parameter information is determined not to execute
transcoding, the first step involves changing the parameter
information to indicate an opposite one of the communica-
tion devices.

[0027] A gist of a communication method according to
claim 3 is that, in a communication method executed
between multiple communication devices, the method com-
prising, when a certain communication device out of the
communication devices is to execute transcoding of media
data, causing the certain communication device to perform
a first step of storing a codec type currently in use that is
determined by Session Description Protocol (SDP) negotia-
tion into a codec information storing unit, a second step of
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receiving a Session Initiation Protocol (SIP) message con-
taining SDP offer, and a third step of transmitting the SIP
message containing the SDP offer that includes a codec type
currently in use in a forwarding destination.

[0028] A gist of a communication method according to
claim 4 is that, in the communication method according to
claim 3, if the SDP offer in the received SIP message
includes a codec type currently in use in a forwarding
source, the third step involves including the codec type
currently in use in the forwarding destination into the SDP
offer in the SIP message to be transmitted.

[0029] A gist of a communication method according to
claim 5 is that, in the communication method according to
claim 3, if the SDP offer in the received SIP message does
not include a codec type currently in use in a forwarding
source and if the certain communication device is capable of
transcoding between the codec type included in the SDP
offer and the codec type currently in use in the forwarding
destination, the third step involves including the codec type
currently in use in the forwarding destination into the SDP
offer in the SIP message to be transmitted.

[0030] A gist of a communication method according to
claim 6 is that, in a communication method executed
between multiple communication devices, the method com-
prising causing a certain communication device of the
communication devices to: store a codec type currently in
use that is determined by Session Description Protocol
(SDP) negotiation into a codec information storing unit and
if the certain communication device is determined not to
execute transcoding of media data and receives a Session
Initiation Protocol (SIP) message containing SDP offer that
includes a codec type currently in use in a forwarding
source, forward the SIP message without adding the codec
type to the SDP offer.

[0031] A gist of a communication device according to
claim 7 is that a communication device includes: a transcod-
ing unit that executes transcoding of media data; a codec
information storing unit that stores a codec type currently in
use that is determined by Session Description Protocol
(SDP) negotiation; and an SDP processing unit that, if a
Session Initiation Protocol (SIP) message containing SDP
offer is received, includes a codec type currently in use in a
forwarding destination into the SDP offer when forwarding
the SIP message.

[0032] A gist of a communication device according to
claim 8 is that a communication device includes: a codec
information storing unit that stores a codec type currently in
use that is determined by Session Description Protocol
(SDP) negotiation; and an SDP processing unit that, if the
communication device is determined not to execute
transcoding of media data and receives a Session Initiation
Protocol (SIP) message containing an SDP offer that
includes a codec type currently in use in a forwarding
source, forwards the SIP message without adding the codec
type to the SDP offer.

[0033] A gist of a communication system according to
claim 9 is that a communication system includes: a first
communication device; and a second communication
device, in which the first communication device includes a
codec information storing unit that stores a codec type
currently in use that is determined by Session Description
Protocol (SDP) negotiation and an SDP processing unit that,
if the first communication device is determined not to
execute transcoding of media data and receives a Session
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Initiation Protocol (SIP) message containing an SDP offer
that includes a codec type currently in use in a forwarding
source, forwards the SIP message to the second communi-
cation device without adding the codec type into the SDP
offer, and the second communication device includes a
transcoding unit that executes transcoding of media data, a
codec information storing unit that stores a codec type
currently in use that is determined by the SDP negotiation,
and an SDP processing unit that, if the SIP message is
received, includes a codec type currently in use in a for-
warding destination into the SDP offer when forwarding the
SIP message.

[0034] A gist of a communication program according to
claim 10 is to cause a computer to execute the communi-
cation method according to any one of claims 1 to 6.

Effect of the Invention

[0035] According to the present invention, it is possible to
fix a network (outgoing side, incoming side) determined to
execute transcoding.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] FIG. 1 is a diagram that illustrates an overall
configuration of a call control system and a functional block
configuration of an SBC.

[0037] FIG. 2 is a diagram that illustrates a processing
flow of a negotiation operation when transcoding is deter-
mined to be executed on an initial SDP offer transmitting
side.

[0038] FIG. 3 is a diagram that illustrates a processing
flow of a negotiation operation when transcoding is deter-
mined to be executed on an initial SDP answer transmitting
side.

[0039] FIG. 4 is a diagram that illustrates a processing
flow of a renegotiation operation when transcoding is impos-
sible in an IMS network that is requested to execute the
transcoding.

[0040] FIG. 5 is a diagram that illustrates a processing
flow when transcoding is determined to be executed on the
initial SDP offer transmitting side.

[0041] FIG. 6 is a diagram that illustrates a processing
flow when transcoding is determined to be executed on the
initial SDP answer transmitting side.

[0042] FIG. 7 is a diagram that illustrates a processing
procedure of transcoding.

[0043] FIG. 8 is a diagram that illustrates a processing
procedure of transcoding executed on an SDP offer trans-
mitting side.

[0044] FIG. 9 is a diagram that illustrates a processing
procedure of transcoding executed on an SDP answer trans-
mitting side.

[0045] FIG. 10 is a diagram that illustrates a processing
procedure of the transcoding executed on the SDP offer
transmitting side (specific example for a case of intercon-
necting a fixed terminal and a mobile terminal).

[0046] FIG. 11 is a diagram that illustrates a processing
procedure of the transcoding executed on the SDP answer
transmitting side (specific example for the case of intercon-
necting the fixed terminal and the mobile terminal).

[0047] FIG. 12 is a diagram that illustrates a processing
procedure of a case where transcoding is determined to be
sequentially executed in the SDP offer transmitting side and
the SDP answer transmitting side.
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[0048] FIG. 13 is a diagram that illustrates a processing
procedure of a case where transcoding is determined to be
sequentially executed in the SDP answer transmitting side
and the SDP offer transmitting side.

[0049] FIG. 14 is a diagram that illustrates a processing
procedure of a case where the transcoding is determined to
be sequentially executed in the SDP offer transmitting side
and the SDP answer transmitting side (specific example for
the case of interconnecting the fixed terminal and the mobile
terminal).

[0050] FIG. 15 is a diagram that illustrates a processing
procedure of a case where the transcoding is determined to
be sequentially executed in the SDP answer transmitting side
and the SDP offer transmitting side (specific example for the
case of interconnecting the fixed terminal and the mobile
terminal).

MODE FOR CARRYING OUT THE INVENTION

[0051] Hereinafter, two embodiments are described for a
method of fixing a network (IMS network, SBC) determined
to execute transcoding on an initial SDP offer transmitting
side or an initial SDP answer transmitting side.

First Embodiment

[0052] In First Embodiment, an IMS network that is to
execute transcoding is selected by negotiation between an
IMS network of SDP offer transmitting side and an IMS
network of SDP answer transmitting side in first SDP
negotiation (first SDP offer/answer).

[0053] FIG. 1 is a diagram that illustrates an overall
configuration of a call control system and a functional block
configuration of an SBC according to this embodiment. This
call control system includes an SBC 1a and an SBC 15
interconnecting with each other. In this embodiment, the
SBC 1a is provided in an IMS network of initial SDP offer
transmitting side (e.g., IMS network including a fixed ter-
minal that supports only a G.711p-law audio codec). Mean-
while, the SBC 15 is provided in an IMS network of initial
SDP answer transmitting side (e.g., IMS network including
a mobile terminal that supports only an AMR audio codec).
Note that SBC is an abbreviation of a session border
controller, which is usually an intermediate node provided
around a boundary of the IMS network. Hereinafter, func-
tions of the SBC 1a and the SBC 15 are described.

[0054] Each of the SBC 1a and the SBC 15 includes an
SDP processing unit 11, a transcoding unit 12, and a codec
information storing unit 13.

[0055] The SDP processing unit 11 has not only a con-
ventional function that is for example SDP rewrite process-
ing (such as processing of adding and deleting a codec to and
from the SDP) but also a function of selecting an IMS
network that is to execute transcoding by negotiation. Spe-
cifically, the SDP processing unit sets an information ele-
ment (parameter information) that requests any of the IMS
network to execute transcoding into the SDP and, at a timing
when the SDP negotiation is performed, uses that informa-
tion element to select an IMS network that executes
transcoding with another IMS network (SBC).

[0056] For example, when the SBC 1la determines (re-
quests) to execute transcoding in the own IMS network
(SBC 1a) when transmitting the SDP offer to the other IMS
network (SBC 15), the SBC 1a sets an information element
indicating that the transcoding is charged with the SDP offer
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transmitting side. For example, that information element is
set as a transcoding execution point designation parameter
“transcoder”, and “own-side” is set as a value of that
information element. On the other hand, when the SBC 1a
wants (requests) the other IMS network (SBC 154) to be in
charge of transcoding, the SBC 1a sets “opposite-side” as
the value of the above-described information element. That
information element and the value of that information ele-
ment can be used in an arbitrary form such as a header field
of the SIP and a value of that header field, “attribute” of the
SDP, and the like.

[0057] If the other IMS network (SBC 15) cannot execute
transcoding even when the SBC 1a wants (requests) that
other IMS network to be in charge of transcoding, that other
IMS network may request the SBC 1a to be in charge of
transcoding.

[0058] Thus, the SDP processing unit 11 further has a
function of changing the above-described information ele-
ment so as to indicate an IMS network other than the IMS
network requested by that information element if the IMS
network requested by that information element cannot
execute transcoding.

[0059] The transcoding unit 12 has not only a conven-
tional function of transcoding a media packet (media data)
but also a function of executing or not executing transcoding
depending on a result of the negotiation on a transcoding
executor by the SDP processing unit 11. Specifically, when
the IMS network determined to execute transcoding is the
own IMS network, the transcoding unit 12 executes the
transcoding, and when the IMS network determined to
execute transcoding is the other IMS network, the transcod-
ing unit 12 executes no transcoding.

[0060] The codec information storing unit 13 has not only
a conventional function of storing codec information that
can be transcoded by the own IMS network (own SBC) or
a terminal in the own IMS network (e.g., when the G.711p-
law audio codec is supported by the own IMS network,
G.711p-law) and the operator policy defined with the agree-
ment between the carriers or the SLA and so on, but also has
a function of storing the above-described information ele-
ment to be set or already set in the SDP while allowing that
information element to be read or referred by the SDP
processing unit 11 or the transcoding unit 12.

[0061] Note that, in the present invention, transcoding
mainly indicates a function and processing of converting a
codec (coding system) of audio and video communication
media. For example, this is conversion of the G.711u-law
audio codec to the AMR audio codec and its inverse con-
version. Note that G.711p-law and AMR are an example of
codecs, and the present invention is not limited to a specific
type of codec.

[0062] So far, the functions of the SBC 1a and the SBC 14
are schematically described. However, detailed descriptions
of the functions of the SBC 1a and the SBC 15 are needed
for actually selecting the IMS network that is to execute
transcoding by negotiation. Thus, specific operations per-
formed by the SBC 1a (initial SDP offer transmitting side)
and the SBC 15 (initial SDP answer transmitting side) are
respectively exemplified in Table 1 and Table 2. The SDP
processing unit 11 of the SBC 1a executes operation and
processing according to the described details in Table 1
while the SDP processing unit 11 of the SBC 15 executes
operation and processing according to the described details
in Table 2.
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TABLE 1
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TABLE 1-continued

Table 1: Operation of Initial SDP Offer Transmitting Side

Table 1: Operation of Initial SDP Offer Transmitting Side

Receiving condition

Receive from the
own network (own
network -> SBC ->
other network)

Receive from the
other network (own
network <- SBC <-
other network)

Receiving condition

Receive from the
own network (own
network -> SBC ->
other network)

Receive from the
other network (own
network <- SBC <-
other network)

SDP
offer

Initial

Subsequent

SDP answer
(initial/subsequent)

If it is set to
execute
transcoding when
the own SBC is the
initial SDP offer
side, add one or
more transcodable
codecs into a codec
list, set
“own-side”, and
transmit the SDP
offer to the other
network.

If it is not set to
execute
transcoding when
the own SBC is the
initial SDP offer
side, add no codec,
set

“opposite-side”,
and transmit the
SDP offer to the
other network.

If it is set to
execute
transcoding when
the own SBC is the
initial SDP offer
side or if
“opposite-side” is
set in the SDP
previously
received from the
other network and a
transcodable codec
is included, add
one or more
transcodable
codecs into the
codec list, set
“own-side”, and
transmit the SDP
offer to the other
network.

If it is not set to
execute
transcoding when
the own SBC is the
initial SDP offer
side, add no codec,
set
“opposite-side”,
and transmit the
SDP offer to the
other network.

If “own-side” was
set in the
previously
received SDP offer,
set

“opposite-side”
into the SDP
answer, and if
“opposite-side”
was set in the
previously
received SDP offer,
set “own-side” into
the SDP answer.

If “own-side” is

set in the received
SDP offer, delete
“own-side” and
transmit
(transparently)

the SDP offer to the
own network.

If

“opposite-side” is
set and it is set to
execute
transcoding when
the own SBC is the
initial SDP offer
side, add one or
more transcodable
codecs into the
codec list and
transmit the SDP
offer to the own
network. If
transcoding is
already being
executed by the own
SBC when the SDP
offer is received,

at least include

the codec currently
in use on the own
network side as the
codec to be added.
If the SDP answer
includes the codec
included in the
previously

received SDP offer,
transmit
(transparently)

the SDP answer to
the own network (no
transcoding
occurs).

If the SDP answer
does not include
the codec included

SDP set to 488 response

If the SDP answer
includes the codec
included in the
previously
received SDP offer,
transmit
(transparently)

the SDP answer to
the other network
(no transcoding
occurs).

If the SDP answer
does not include
the codec included
in the previously
received SDP offer
but the previously
transmitted codec
added by the own
SBC, choose one
from the codecs
included in the
previously
received SDP offer,
set its codec
information to the
SDP answer, and
transmit the SDP
answer to the other
network
(transcoding
occurs).

If

“opposite-side”
was set in the
previously
received SDP offer,
set

“opposite-side”
into the SDP and
transmit the SDP to
the other network.

in the previously
received SDP offer
but the previously
transmitted codec
added by the own
SBC, choose one
from the codecs
included in the
previously
received SDP offer,
set its codec
information to the
SDP answer, and
transmit the SDP
answer to the own
network
(transcoding
occurs).

Transmit the
received SDP to the
own network.

Note:

Since “own-side” and “opposite-side” are parameters of hop by hop, they will be deleted
after being saved by the SBC. This operation is a common operation and thus not being

described in the table.

TABLE 2

Table 2: Operation of Initial SDP Answer Transmitting Side

Receiving condition

Receive from the
own network (other
network <- SBC <-
own network)

Receive from the
other network

(other network ->
SBC -> own network)

SDP offer Initial

If “own-side” is

set in the received
SDP offer, transmit
(transparently)

the SDP offer to the
own network.

If

“opposite-side” is
set and it is set to
execute
transcoding when
the own SBC is the
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Table 2: Operation of Initial SDP Answer Transmitting Side

Table 2: Operation of Initial SDP Answer Transmitting Side

Receiving condition

Receive from the
own network (other
network <- SBC <-
own network)

Receive from the
other network

(other network ->
SBC -> own network)

Receiving condition

Receive from the
own network (other
network <- SBC <-
own network)

Receive from the
other network

(other network ->
SBC -> own network)

Subsequent

SDP answer
(initial/subsequent)

If it is set to
execute
transcoding when
the own SBC is the
initial SDP answer
side, or if
“opposite-side”
was set in the SDP
previously
received from the
other network and a
transcodable codec
is included, add
one or more
transcodable
codecs into the
codec list, set
“own-side”, and
transmit the SDP
offer to the other
network.

If it is not set to
execute
transcoding when
the own SBC is the
initial SDP answer
side, add no codec,
set
“opposite-side”,
and transmit the
SDP offer to the
other network.

If “own-side” was
set in the
previously
received SDP offer,
set

“opposite-side”
into the SDP
answer, and if
“opposite-side”
was set in the
previously
received SDP offer,
set “own-side” into
the SDP answer.

If the SDP answer
includes the codec
included in the
previously

initial SDP answer
side, add one or
more transcodable
codecs into the
codec list and
transmit the SDP
offer to the own
network.

If

“opposite-side” is
set and it is set to
not execute
transcoding when
the own SBC is the
initial SDP answer
side, transmit
(transparently)

the initial SDP
offer to the own
network.

If “own-side ™ is
set in the received
SDP offer, transmit
the SDP offer to the
own network, and if
“opposite-side” is
set and it is set to
execute
transcoding when
the own SBC is the
initial SDP answer
side, add one or
more transcodable
codecs into the
codec list and
transmit the SDP
offer to the own
network. If
transcoding is
already being
executed by the own
SBC, at least
include the codec
currently in use on
the own network
side as the codec to
be added.

If the SDP answer
includes the codec
included in the
previously
received SDP offer,
transmit
(transparently)

the SDP answer to
the own network (no
transcoding
occurs).

If the SDP answer
does not include
the codec included
in the previously
received SDP offer
but the previously
transmitted codec

received SDP offer,
transmit the SDP
answer to the other
network (no
transcoding
occurs).

If the SDP answer
does not include
the codec included
in the previously
received SDP offer
but the previously
transmitted codec
added by the own

added by the own
SBC, choose one
from the codecs
included in the
previously
received SDP offer,
set its codec
information to the
SDP answer, and
transmit the SDP
answer to the own
network
(transcoding
oceurs).

SBC, choose one
from the codecs
included in the
previously
received SDP offer,
set its codec
information to the
SDP answer, and
transmit the SDP
answer to the other
network
(transcoding
occurs).

SDP set to 488 response If
“opposite-side”
was set in the
previously
received SDP offer,
set
“opposite-side”
into the SDP and
transmit the SDP to
the other network.

Transmit the
received SDP to the
own network.

Note:

Since “own-side” and “opposite-side” are parameters of hop by hop, they will be deleted
after being saved by the SBC. This operation is a common operation and thus not being
described in the table.

[0063] Next, a negotiation operation for selecting an
executor (IMS network, SBC) of transcoding is described.

[0064] Firstly, a negotiation operation in a case where
transcoding is to be executed in the IMS network of initial
SDP offer transmitting side (SBC 1a) is described with
reference to FIG. 2.

[0065] First, after the SBC 1a receives the initial SDP offer
from the own IMS network, if codec conversion is to be
executed in the own IMS network (SBC 1a) based on the
operator policy, the SBC 1a adds the codec that can be
transcoded by the own IMS network or a terminal in the own
IMS network (codec b) into the codec list set in the initial
SDP offer, sets “own-side” into the initial SDP offer, and
transmits the initial SDP offer to the other IMS network
(SBC 1) (step S101).

[0066] Next, once the SBC 15 receives the initial SDP
offer from the SBC 1a, since “own-side” is set in the initial
SDP offer, the SBC 15 transmits (transparently) the initial
SDP offer to the own IMS network (step S102). At this time,
the SBC 15 stores “own-side” into the codec information
storing unit 13 and deletes “own-side” from the initial SDP
offer.
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[0067] Thereafter, a codec that the incoming-side terminal
itself in the IMS network of the SBC 15 wants to use is
selected. Specifically, when the media conditions in the
initial SDP offer (codec a, b) includes a media condition that
can be used by the incoming-call terminal itself for com-
munication, the incoming-call terminal chooses that media
condition (codec b), describes it into the initial SDP answer,
and sends back the initial SDP answer.

[0068] Next, once the SBC 15 receives the initial SDP
answer from the own IMS network, since “own-side” was
set in the previously received SDP offer, the SBC 15 sets
“opposite-side” into the initial SDP answer and transmits the
initial SDP answer to the other IMS network (SBC 1a) (step
S103).

[0069] Next, once the SBC 1a receives the initial SDP
answer from the SBC 15, since the initial SDP answer does
not include the codec included in the previously received
SDP offer (codec a) but the previously transmitted codec
added by the SBC 1a itself (codec b), the SBC 1a chooses
one codec from the codecs included in the previously
received initial SDP offer (only codec a), sets that codec to
the initial SDP answer, and transmits the initial SDP answer
to the own IMS network (step S104).

[0070] With the processing so far, it is possible to select
the IMS network of initial SDP offer transmitting side (SBC
1a) as the executor of transcoding based on “own-side” and
“opposite-side” communicated between the SBC 1« and the
SBC 15 in the first SDP negotiation. For example, the SBC
15 can figure out that the SBC 15 does not have to execute
transcoding and the SBC 14 has to execute transcoding by
referring to “own-side” set by the SBC 1a. Note that the
SBC 1a may save “own-side” set by itself in step S101 and
“opposite-side” set by the SBC 15 in step S104 and figure
out that transcoding is executed by itself by referring to
them.

[0071] Thereafter, when the media packet is transmitted
from the other IMS network (SBC 15), the SBC 1a executes
transcoding of “codec b->a” and transmits the media packet
to the own IMS network, and when the media packet is
transmitted from the own IMS network, the SBC 1a
executes transcoding of “codec a->b” and transmits the
media packet to the other IMS network (step S105).
[0072] Then, a case where subsequent SDP offer is gen-
erated in the IMS network of initial SDP answer transmitting
side is described.

[0073] Once the SBC 15 receives the subsequent SDP
offer from the own IMS network, since the executor of
transcoding is not the SBC 15 itself, the SBC 15 adds no
codec into the codec list set in the subsequent SDP offer, sets
“opposite-side” into the subsequent SDP offer, and transmits
the subsequent SDP offer to the other IMS network (SBC 1a)
(step S106).

[0074] Next, once the SBC 1a receives the subsequent
SDP offer from the SBC 15, since the executor of transcod-
ing is the SBC 1a itself, the SBC 14 adds the codec that can
be transcoded by the own IMS network or a terminal in the
own IMS network (codec a) into the codec list set in the
subsequent SDP offer, and transmits the subsequent SDP
offer to the own IMS network (step S107).

[0075] Note that, if the SBC 1a is already executing
transcoding by itself when receiving the subsequent SDP
offer from the SBC 15 in step S107, the SBC 1a at least
includes the codec currently in use in the own IMS network
(codec a) as the codec to be added.
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[0076] In addition, in step S107, independent of the result
of selecting by the first SDP negotiation, the SBC 1a may
newly select itself as the executor of transcoding based on
“opposite-side” set in the subsequent SDP offer or the
operator policy.

[0077] Next, once the SBC 1a receives subsequent SDP
answer from the own IMS network, since the subsequent
SDP answer does not include the codec included in the
previously received SDP offer (codec b) but the previously
transmitted codec added by the SBC 1a itself (codec a), the
SBC 1a chooses one codec from the codecs included in the
previously received SDP offer (only codec b), sets that codec
to the subsequent SDP answer, and transmits the subsequent
SDP answer to the other IMS network (SBC 15) (step S108).
At this time, since “opposite-side” was set in the previously
received SDP offer, the SBC 1a sets “own-side” into the
subsequent SDP offer.

[0078] Next, once the SBC 15 receives the subsequent
SDP answer from the SBC 1aq, since the subsequent SDP
answer includes the codec included in the previously
received SDP offer (codec b), the SBC 15 transmits (trans-
parently) the subsequent SDP answer to the own IMS
network (step S109).

[0079] Thereafter, when the media packet is transmitted
from the other IMS network (SBC 15), the SBC 1a executes
the transcoding of “codec b->a” and transmits the media
packet to the own IMS network, and when the media packet
is transmitted from the own IMS network, the SBC 1la
executes the transcoding of “codec a->b” and transmits the
media packet to the other IMS network (step S110).
[0080] With the processing in steps S106 to S110, even
when the subsequent SDP offer is generated in the IMS
network of initial SDP answer transmitting side, it is pos-
sible to continue the transcoding in the IMS network of
initial SDP offer transmitting side (SBC 1a).

[0081] Next, a negotiation operation in a case where
transcoding is to be executed in the IMS network of initial
SDP answer transmitting side (SBC 15) is described with
reference to FIG. 3.

[0082] First, after the SBC 1a receives the initial SDP offer
from the own IMS network, if no codec conversion is
executed in the own IMS network (SBC 1a) based on the
operator policy, the SBC 1a adds no codec into the codec list
set in the initial SDP offer, sets “opposite-side” into the
initial SDP offer, and transmits the initial SDP offer to the
other IMS network (SBC 15) (step S201).

[0083] Next, once the SBC 15 receives the initial SDP
offer from the SBC 1a, if “opposite-side” is set in the initial
SDP offer and the codec conversion is to be executed in the
own IMS network (SBC 15) based on the operator policy,
the SBC 15 adds the codec that can be transcoded by the own
IMS network or a terminal in the own IMS network (codec
b) into the codec list set in the initial SDP offer, and transmits
the initial SDP offer to the own IMS network (step S202).
[0084] Thereafter, the codec that the incoming-side termi-
nal itself in the IMS network of the SBC 15 wants to use is
selected. Specifically, when the media conditions in the
initial SDP offer (codec a, b) includes a media condition that
can be used by the incoming-call terminal itself for com-
munication, the incoming-call terminal chooses that media
condition (codec b), describes it into the initial SDP answer,
and sends back the initial SDP answer.

[0085] Next, once the SBC 15 receives the initial SDP
answer from the own IMS network, since “opposite-side”
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was set in the previously received SDP offer, the SBC 15 sets
“own-side” into the initial SDP answer and transmits the
initial SDP answer to the other IMS network (SBC 1a) (step
S203).

[0086] Next, once the SBC 1a receives the initial SDP
answer from the SBC 15, since the initial SDP answer
includes the codec included in the previously received SDP
offer (codec a), the SBC 1a transmits (transparently) the
initial SDP answer to the own IMS network (step S204).
[0087] With the processing so far, it is possible to select
the IMS network of initial SDP answer transmitting side
(SBC 15) as the executor of transcoding based on “own-
side” and “opposite-side” communicated between the SBC
1a and the SBC 15 in the first SDP negotiation. It is needless
to say that the SBC 15 may save “opposite-side” set by the
SBC 14 and figure out that transcoding is executed by itself
by referring to it. In addition, the SBC 1la may save
“own-side” set by the SBC 15 and figure out that the SBC
1a does not have to execute transcoding and the SBC 15 has
to execute transcoding by referring to it.

[0088] Thereafter, when the media packet is transmitted
from the own IMS network, the SBC 15 executes the
transcoding of “codec b->a” and transmits the media packet
to the other IMS network (SBC 1a), and when the media
packet is transmitted from the other IMS network, the SBC
15 executes the transcoding of “codec a->b” and transmits
the media packet to the own IMS network (step S205).
[0089] Then, a case where the subsequent SDP offer is
generated in the IMS network of initial SDP answer trans-
mitting side is described.

[0090] Once the SBC 15 receives the subsequent SDP
offer from the own IMS network, since the executor of
transcoding is the SBC 15 itself, the SBC 15 adds the codec
that can be transcoded by the own IMS network or a terminal
in the own IMS network (codec a) into the codec list set in
the subsequent SDP offer, sets “own-side” into the subse-
quent SDP offer, and transmits the subsequent SDP offer to
the other IMS network (SBC 1a) (step S206).

[0091] Next, once the SBC 1a receives the subsequent
SDP offer from the SBC 15, since the executor of transcod-
ing is not the SBC 1a itself, the SBC 1a adds no codec into
the codec list set in the subsequent SDP offer, deletes
“own-side” from the subsequent SDP offer, and transmits the
subsequent SDP offer to the own IMS network (step S207).
[0092] Next, once the SBC 1a receives the subsequent
SDP answer from the own IMS network, since the subse-
quent SDP answer includes the codec included in the pre-
viously received SDP offer (codec a), the SBC 1a transmits
(transparently) the subsequent SDP answer to the other IMS
network (SBC 15) (step S208). At this time, since “own-
side” was set in the previously received SDP offer, the SBC
1a sets “opposite-side” into the subsequent SDP offer.
[0093] Next, once the SBC 15 receives the subsequent
SDP answer from the SBC 1aq, since the subsequent SDP
answer does not include the codec included in the previously
received SDP offer (codec b) but the previously transmitted
codec added by the SBC 15 itself (codec a), the SBC 15
chooses one codec from the codecs included in the previ-
ously received SDP offer (only codec b), sets that codec to
the subsequent SDP answer, and transmits (transparently)
the subsequent SDP answer to the own IMS network (step
S209).

[0094] Thereafter, when the media packet is transmitted
from the own IMS network, the SBC 15 executes the
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transcoding of “codec b->a” and transmits the media packet
to the other IMS network (SBC 1a), and when the media
packet is transmitted from the other IMS network, the SBC
15 executes the transcoding of “codec a->b” and transmits
the media packet to the own IMS network (step S210).
[0095] With the processing in steps S206 to S210, even
when the subsequent SDP offer is generated in the IMS
network of initial SDP answer transmitting side, it is pos-
sible to continue the transcoding in the IMS network of
initial SDP answer transmitting side (SBC 15).

[0096] Next, a renegotiation operation in a case where the
IMS network that is requested to execute the transcoding
cannot execute transcoding is described with reference to
FIG. 4.

[0097] First, after the SBC 1a receives the initial SDP offer
from the own IMS network, if no codec conversion is
executed in the own IMS network (SBC 1a) based on the
operator policy, the SBC 1a adds no codec into the codec list
set in the initial SDP offer, sets “opposite-side” into the
initial SDP offer, and transmits the initial SDP offer to the
other IMS network (SBC 15) (step S301).

[0098] Next, once the SBC 15 receives the initial SDP
offer from the SBC 1a, if no codec conversion is executed
in the own IMS network (SBC 15) based on the operator
policy although “opposite-side” is set in the initial SDP
offer, the SBC 15 transmits (transparently) the initial SDP
offer to the own IMS network (step S302).

[0099] Thereafter, the codec that the incoming-side termi-
nal itself in the IMS network of the SBC 15 wants to use is
selected. Specifically, when the media condition in the initial
SDP offer (codec a) does not include a media condition that
can be used by the incoming-call terminal itself for com-
munication, the incoming-call terminal sets the SDP to a 488
response (=Not Acceptable response; error response),
describes the media condition that the incoming terminal
itself wants to use for communication (codec b) into the
SDP, and sends back the SDP.

[0100] Next, once the SBC 15 receives the SDP set to the
488 response from the own IMS network, since this is the
488 response although “opposite-side” was set in the pre-
viously received SDP offer, the SBC 156 sets “opposite-side”
into the SDP and transmits the SDP to the other IMS
network (SBC 1a) (step S303).

[0101] Note that, in step S303, although the same infor-
mation element value “opposite-side” is formally set in the
SDP, it is actually a request to change the executor of
transcoding from the SBC 154 to the SBC 1a.

[0102] Next, once the SBC 1a receives the SDP from the
SBC 15, since no codec conversion is performed in the own
IMS network (SBC 1a) at this timing likewise step S301
although “opposite-side” is set in the SDP, the SBC 1a
transmits (transparently) the SDP to the own IMS network
(step S304).

[0103] Thereafter, a second initial SDP offer to which the
same codec (codec a) is set is transmitted again from the
outgoing-call terminal in the IMS network of the SBC 1a.
[0104] Next, once the SBC 1a receives the second initial
SDP offer from the own IMS network, if “opposite-side” is
set in the SDP previously received from the other IMS
network and transcoding can be executed by the SBC 1a
itself although execution of the codec conversion was not
planned in step S301, the SBC 1a adds the codec that can be
transcoded by the own IMS network or a terminal in the own
IMS network into the codec list set in the second initial SDP
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offer, sets “own-side” into the second initial SDP offer, and
transmits the second initial SDP offer to the other IMS
network (SBC 15) (step S305).

[0105] Step S306 to Step S309 after this are the same as
the above-described steps S102 to S105.

[0106] According to this embodiment, since the multiple
IMS networks (SBC 1a and SBC 15) set the information
element that requests any of the IMS networks to execute
transcoding into the SDP, use that information element to
select an IMS network (SBC 1a or SBC 15) that is to execute
transcoding between the IMS networks (between SBC 1a
and SBC 15), and execute transcoding of media data in the
selected IMS network, it is possible to fix the IMS network
that is determined to execute the transcoding.

[0107] Thus, since the execution point and the executor of
transcoding which consumes enormous resources can be
fixed on the initial SDP offer transmitting side or the initial
SDP answer transmitting side, it is possible to predict a
resource to be required by the communications carrier and to
design equipment, and this facilitates organizing access
charges between the communications carriers.

[0108] In addition, according to this embodiment, when
the IMS network requested by the information element of
the SDP cannot execute transcoding, that information ele-
ment is changed so as to indicate an IMS network other than
that IMS network, and this makes it possible to appropriately
change the IMS network (SBC) that is to execute transcod-
ing. Thus, even when one IMS network cannot execute
transcoding, transcoding still can be executed in any differ-
ent IMS network, and this improves establishment of call
connection between the outgoing and incoming terminals.

Second Embodiment

[0109] In Second Embodiment, the SDP offer transmitting
side and/or the SDP answer transmitting side manage codec
information, which is selected by the last SDP negotiation
between the two sides of the own IMS network, as session-
relevant information element to continue transcoding.
[0110] The overall configuration of the call control system
according to this embodiment and the functional block
configurations of the SBCs 1a, 15 are similar to those of
First Embodiment illustrated in FIG. 1.

[0111] The SDP processing unit 11 has the conventional
function that is for example the SDP rewrite processing
(such as processing of adding and deleting a codec to and
from the SDP).

[0112] The codec information storing unit 13 has not only
the conventional function of storing the codec information
that can be transcoded by the own IMS network (own SBC)
or a terminal in the own IMS network but also a function of
storing the before-converted and after-converted codec
information selected by the SDP negotiation as the session-
relevant information element.

[0113] The transcoding unit 12 has not only the conven-
tional function of transcoding the media packet (media data)
but also a function of executing or not executing transcoding
based on the session-relevant information element of the
codec information storing unit 13. Specifically, when the
converted codec information managed by the session-rel-
evant information element is not included in the received
SDP, the transcoding unit 12 is determined to execute
transcoding, and when the converted codec information is
included, the transcoding unit 12 is determined to not
execute transcoding.
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[0114] So far, the functions of the SBC 14 and the SBC 14
are schematically described. Note that, more specifically,
each SDP processing unit 11 of the SBC 1a and the SBC 15

performs operation and processing according to the opera-

tion details exemplified in Table 3 and Table 4.

TABLE 3

Table 3: Operation of Initial SDP Offer Transmitting Side

Receive from the
own network (own
network -> SBC ->

Receiving condition  other network)

Receive from the
other network (own
network <- SBC <-
other network)

SDP offer Initial If it is set to
execute
transcoding when
the own SBC is the
initial SDP offer
side, add one or
more transcodable
codecs into the
codec list and
transmit the SDP
offer to the other
network.
If it is not set to
execute
transcoding when
the own SBC is the
initial SDP offer
side, add no codec
and transmit the
SDP offer to the
other network.
Subsequent
if the codec
selected by the
previous SDP
offer/answer
negotiation

between the own SBC

and a device
located in a
direction of
transmitting the
SDP offer is
included in the
received SDP offer,
and if the selected
codec is not
included and also
transcoding is
possible between
the previously
negotiated codec
and the codec
included in the
received SDP offer,

the own SBC adds the

previously
negotiated codec.
If the SDP answer
includes the codec
included in the
previously
received SDP offer,
transmit
(transparently)

the SDP answer to
the other network
(no transcoding
oceurs).

If the SDP answer
does not include
the codec included
in the previously

SDP answer
(first/subsequent)

The own SBC checks

Same to the left
operation

If the SDP answer
includes the codec
included in the
previously
received SDP offer,
transmit
(transparently)

the SDP answer to
the own network (no
transcoding
oceurs).

If the SDP answer
does not include
the codec included
in the previously
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TABLE 3-continued

10

TABLE 4-continued
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Table 3: Operation of Initial SDP Offer Transmitting Side

Table 4: Operation of Initial SDP Answer Transmitting Side

Receiving condition

Receive from the
own network (own
network -> SBC ->
other network)

Receive from the
other network (own
network <- SBC <-
other network)

Receiving condition

Receive from the
own network (other
network <- SBC <-
own network)

Receive from the
other network

(other network ->
SBC -> own network)

received SDP offer
but the previously
transmitted codec
added by the own
SBC, choose one
from the codecs
included in the
previously
received SDP offer,
set its codec
information into
the SDP answer, and
transmit the SDP
answer to the other
network
(transcoding
occurs).

Save the codec
negotiated by the
two sides (SDP
answer receiving
side/transmitting
side) of the own SBC
and determined to
be used.

received SDP offer
but the previously
transmitted codec
added by the own
SBC, choose one
from the codecs
included in the
previously
received SDP offer,
set its codec
information into
the SDP answer, and
transmit the SDP
answer to the own
network
(transcoding
occurs).

Save the codec
negotiated by the
two sides (SDP
answer receiving
side/transmitting
side) of the own SBC
and determined to
be used.

TABLE 4

Table 4: Operation of Initial SDP Answer Transmitting Side

Receiving condition

Receive from the
own network (other
network <- SBC <-
own network)

Receive from the
other network

(other network ->
SBC -> own network)

SDP offer Initial

Subsequent

The own SBC checks
if the codec

selected by the
previous SDP
offer/answer
negotiation

between the own SBC
and a device

located in a

direction of
transmitting the

If it is set to
execute
transcoding when
the own SBC is the
initial SDP answer
side, add one or
more transcodable
codecs into the
codec list, and
transmit the SDP
offer to the other
network.

If it is not set to
execute
transcoding when
the own SBC is the
initial SDP answer
side, add no codec
and transmit the
SDP offer to the
other network.
Same to the left
operation

SDP answer

SDP offer is
included in the
received SDP offer,
and if the selected
codec is not
included and also
transcoding is
possible between
the previously
negotiated codec
and the codec
included in the
received SDP offer,
the own SBC adds the
previously
negotiated codec.
If the SDP answer

If the SDP answer

(first/subsequent) includes the codec includes the codec
included in the included in the
previously previously
received SDP offer, received SDP offer,
transmit transmit
(transparently) (transparently)
the SDP answer to the SDP answer to
the other network the other network
(no transcoding (no transcoding
oceurs). oceurs).

If the SDP answer If the SDP answer
does not include does not include
the codec included the codec included
in the previously in the previously
received SDP offer received SDP offer
but the previously but the previously
transmitted codec transmitted codec
added by the own added by the own
SBC, choose one SBC, choose one
from the codecs from the codecs
included in the included in the
previously previously
received SDP offer, received SDP offer,
set its codec set its codec
information into information into
the SDP answer, and  the SDP answer, and
transmit to the transmit to the
other network other network
(transcoding (transcoding
oceurs). oceurs).
Save the codec Save the codec
negotiated by the negotiated by the
two sides (SDP two sides (SDP
answer receiving answer receiving
side/transmitting side/transmitting
side) of the own SBC side) of the own SBC
and determined to and determined to
be used. be used.

[0115] Next, an operation in a case where transcoding is

determined to be executed in the IMS network of initial SDP
offer transmitting side (SBC 1a) is described with reference

to FIG. 5.
[0116]

First, after the SBC 1a receives the initial SDP offer

from the own IMS network, if the codec conversion is
determined to be executed in the own IMS network, the SBC
1a adds the codec that can be transcoded by the own IMS
network or a terminal in the own IMS network (codec b) into
the codec list set in the initial SDP offer and transmits the
initial SDP offer to the other IMS network (SBC 15) (step

S401).
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[0117] Next, once the SBC 15 receives the initial SDP
offer from the SBC 1a, when no codec conversion is
determined to be executed in the own IMS network, the SBC
15 adds no codec into the codec list set in the initial SDP
offer and transmits (transparently) the initial SDP offer to the
own IMS network (step S402).

[0118] Thereafter, the codec that the incoming-side termi-
nal itself in the IMS network of the SBC 15 wants to use is
selected. Specifically, when the media conditions in the
initial SDP offer (codec a, b) includes a media condition that
can be used by the incoming-call terminal itself for com-
munication, the incoming-call terminal chooses that media
condition (codec b), describes it into the initial SDP answer,
and sends back the initial SDP answer.

[0119] Next, once the SBC 15 receives the initial SDP
answer from the own IMS network, since the initial SDP
answer includes the codec included in the previously
received SDP offer, the SBC 15 transmits (transparently) the
initial SDP answer to the other IMS network (SBC 1a) (step
S403). At this time, the SBC 15 saves information on the
received codec (codec b) and information on the transmitted
codec (codec b). Particularly, the SBC 15 manages the
information on the transmitted codec (codec b) as the
converted codec information.

[0120] Next, once the SBC 1a receives the initial SDP
answer from the SBC 15, since the initial SDP answer does
not include the codec included in the previously received
SDP offer (codec a) but the previously transmitted codec
added by the SBC 1a itself (codec b), the SBC 1a chooses
one codec from the codecs included in the previously
received initial SDP offer (only codec a), sets that codec to
the initial SDP answer, and transmits the initial SDP answer
to the own IMS network (step S404). At this time, the SBC
1a saves information on the received codec (codec b) and
information on the transmitted codec (codec a). Particularly,
the SBC 15 manages the information on the transmitted
codec (codec a) as the converted codec information.
[0121] Thereafter, when the media packet is transmitted
from the other IMS network (SBC 15), the SBC 1a executes
the transcoding of “codec b->a” and transmits the media
packet to the own IMS network, and when the media packet
is transmitted from the own IMS network, the SBC 1a
executes the transcoding of “codec a->b” and transmits the
media packet to the other IMS network (step S405).
[0122] Then, a case where the subsequent SDP offer is
generated in the IMS network of initial SDP answer trans-
mitting side is described.

[0123] Once the SBC 16 receives the subsequent SDP
offer from the own IMS network, since the subsequent SDP
offer includes the codec selected by the previous SDP
negotiation between the SBC 15 itself and the opposite IMS
network opposing to itself (SBC 1a) (the converted codec
saved in step S403 (codec b)), the SBC 15 transmits (trans-
parently) the subsequent SDP offer to the other IMS network
(SBC 1a) (step S406).

[0124] Next, once the SBC 1a receives the subsequent
SDP offer from the SBC 15, since the subsequent SDP offer
does not include the codec selected by the previous SDP
negotiation between the SBC 1a itself and a device in the
own IMS network (outgoing-side terminal and the like) (the
converted codec saved in step S404 (codec a)) and since
transcoding is possible between the codec selected by the
previous SDP negotiation (codec a) and the codec included
in the subsequent SDP offer (codec b), the SBC 1a adds the
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codec selected by the previous SDP negotiation (codec a)
and transmits the subsequent SDP offer to the own IMS
network (step S407).

[0125] Next, once the SBC 1la receives the subsequent
SDP answer from the own IMS network, since the subse-
quent SDP answer does not include the codec included in the
previously received SDP offer (codec b) but the previously
transmitted codec added by the SBC 1a itself (codec a), the
SBC 14 chooses one codec from the codecs included in the
previously received SDP offer (only codec b), sets that codec
to the subsequent SDP answer, and transmits the subsequent
SDP answer to the other IMS network (SBC 15) (step S408).
[0126] Next, once the SBC 15 receives the subsequent
SDP answer from the SBC 1aq, since the subsequent SDP
answer includes the codec included in the previously
received SDP offer (codec b), the SBC 15 transmits (trans-
parently) the subsequent SDP answer to the own IMS
network (step S409).

[0127] Thereafter, when the media packet is transmitted
from the other IMS network (SBC 15), the SBC 1a executes
the transcoding of “codec b->a” and transmits the media
packet to the own IMS network, and when the media packet
is transmitted from the own IMS network, the SBC 1la
executes the transcoding of “codec a->b” and transmits the
media packet to the other IMS network (step S410).
[0128] Next, an operation in a case where transcoding is
determined to be executed in the IMS network of initial SDP
answer transmitting side (SBC 154) is described with refer-
ence to FIG. 6.

[0129] First, after the SBC 1a receives the initial SDP offer
from the own IMS network, if no codec conversion is
determined to be executed in the own IMS network, the SBC
1a adds no codec into the codec list set in the initial SDP
offer and transmits the initial SDP offer to the other IMS
network (SBC 15) (step S501).

[0130] Next, once the SBC 154 receives the initial SDP
offer from the SBC 1a, when the codec conversion is
determined to be executed in the own IMS network, the SBC
15 adds the codec that can be transcoded by the own IMS
network or a terminal in the own IMS network (codec b) into
the codec list set in the initial SDP offer, and transmits the
initial SDP offer to the own IMS network (step S502).
[0131] Thereafter, the codec that the incoming-side termi-
nal itself in the IMS network of the SBC 15 wants to use is
selected. Specifically, when the media conditions in the
initial SDP offer (codec a, b) includes a media condition that
can be used by the incoming-call terminal itself for com-
munication, the incoming-call terminal chooses that media
condition (codec b), describes it into the initial SDP answer,
and sends back the initial SDP answer.

[0132] Next, once the SBC 154 receives the initial SDP
answer from the own IMS network, since the initial SDP
answer does not include the codec included in the previously
received SDP offer (codec a) but the previously transmitted
codec added by the SBC 15 itself (codec b), the SBC 15
chooses one codec from the codecs included in the previ-
ously received initial SDP offer (only codec a), sets that
codec to the initial SDP answer, and transmits the initial SDP
answer to the other IMS network (SBC 1a) (step S503). At
this time, the SBC 15 saves information on the received
codec (codec b) and information on the transmitted codec
(codec a). Particularly, the SBC 15 manages the information
on the transmitted codec (codec a) as the converted codec
information.
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[0133] Next, once the SBC 1a receives the initial SDP
answer from the SBC 15, since the initial SDP answer
includes the codec included in the previously received SDP
offer (codec a), the SBC 1a transmits (transparently) the
initial SDP answer to the own IMS network (step S504). At
this time, the SBC 1a saves information on the received
codec (codec a) and information on the transmitted codec
(codec a). Particularly, the SBC 14 manages the information
on the transmitted codec (codec a) as the converted codec
information.

[0134] Thereafter, when the media packet is transmitted
from the own IMS network, the SBC 15 executes transcod-
ing of “codec b->a” and transmits the media packet to the
other IMS network (SBC 1a), and when the media packet is
transmitted from the other IMS network, the SBC 154
executes the transcoding of “codec a->b” and transmits the
media packet to the own IMS network (step S505).

[0135] Then, a case where the subsequent SDP offer is
generated in the IMS network of initial SDP answer trans-
mitting side is described.

[0136] Once the SBC 15 receives the subsequent SDP
offer from the own IMS network, since the subsequent SDP
offer does not include the codec selected by the previous
SDP negotiation between the SBC 15 itself and the opposite
IMS network opposing to itself (SBC 1a) (the converted
codec saved in step S503 (codec a)) and since transcoding is
possible between the codec selected by the previous SDP
negotiation (codec a) and the codec included in the subse-
quent SDP offer (codec b), the SBC 15 adds the codec
selected by the previous SDP negotiation (codec a) and
transmits the subsequent SDP offer to the other IMS network
(SBC 1a) (step S506).

[0137] Next, once the SBC 1a receives the subsequent
SDP offer from the SBC 15, since the subsequent SDP offer
includes the codec selected by the previous SDP negotiation
between the SBC 1a itself and a device in the own IMS
network (outgoing-side terminal and the like) (the converted
codec saved in step S504 (codec a)), the SBC 1a transmits
(transparently) the subsequent SDP offer to the own IMS
network (step S507).

[0138] Next, once the SBC 1a receives the subsequent
SDP answer from the own IMS network, since the subse-
quent SDP answer includes the codec included in the pre-
viously received SDP offer (codec a), the SBC 1a transmits
(transparently) the subsequent SDP answer to the other IMS
network (SBC 15) (step S508).

[0139] Next, once the SBC 15 receives the subsequent
SDP answer from the SBC 1aq, since the subsequent SDP
answer does not include the codec included in the previously
received SDP offer (codec b) but the previously transmitted
codec added by the SBC 15 itself (codec a), the SBC 15
chooses one codec from the codecs included in the previ-
ously received SDP offer (only codec b), sets that codec to
the subsequent SDP answer, and transmits the subsequent
SDP answer to the own IMS network (step S509).

[0140] Thereafter, when the media packet is transmitted
from the own IMS network, the SBC 15 executes transcod-
ing of “codec b->a” and transmits the media packet to the
other IMS network (SBC 1a), and when the media packet is
transmitted from the other IMS network, the SBC 154
executes transcoding of “codec a->b” and transmits the
media packet to the own IMS network (step S510).

[0141] According to this embodiment, since each of the
multiple IMS networks (SBC 1a and SBC 15) stores the
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converted codec information selected by the SDP negotia-
tion and executes transcoding of the media data in the own
IMS network (SBC 1a or SBC 15) when the received SDP
does not include the converted codec information, it is
possible to fix the IMS network that is determined to execute
the transcoding.

[0142] Thus, since the execution point and the executor of
transcoding which consumes enormous resources can be
fixed on the initial SDP offer transmitting side or the initial
SDP answer transmitting side, it is possible to predict a
resource to be required by the communications carrier and to
design equipment, and this facilitates organizing access
charges between the communications carriers.

[0143] Lastly, the SBC 1a and SBC 15 described in this
embodiment can be implemented by a computer (informa-
tion processing device) provided with a CPU, a memory, a
hard disk, and so on. In addition, it is also possible to create
a program for functioning the computer as the SBC 1a and
SBC 156 (call control program) and a storing medium of that
program.

[0144] At last, Table 3 and Table 4 are further described.
In Second Embodiment, as described in the operation
description column of “Subsequent” of “SDP offer” in Table
3 or Table 4, the processing of “If the selected codec is not
included and also transcoding is possible between the pre-
viously negotiated codec and the codec included in the
received SDP offer, add the previously negotiated codec” is
executed.

[0145] As for such a processing, for example, a processing
can be considered such as “In the SBC 1a determined to
execute transcoding, if the SDP offer from the SBC 15 does
not include the previously selected codec (codec b) and
transcoding is possible between the codec selected by the
previous negotiation (S401 to S404) (codec a) and the codec
included in the received SDP offer (e.g., codec ¢), add the
previously negotiated codec (codec a) to the SDP offer”. In
this case, the SBC 1a keeps a transcodable list in advance for
example, and if a codec type of “codec a” and a codec type
of “codec ¢” are being associated with each other in that
transcodable list, the SBC 1a determines that the transcod-
ing is possible.

[0146] In other words, based on Table 3 or Table 4, an
SBC 1 (communication device) may also execute a process-
ing such as “If the own communication device is executing
transcoding and also receives an SIP message containing the
SDP offer not including the previously selected codec (codec
b), and if transcoding is possible between the codec included
in such an SDP offer (e.g., codec c) and the codec currently
in use in the forwarding destination (codec a), add the codec
currently in use in the forwarding destination (codec a) into
the codec list in the SDP offer”.

[0147] Note that the transcodable list is an example of a
method that enables the SBC 1 to figure out the transcodable
codec type.

EXPLANATION OF THE REFERENCE

NUMERALS
[0148] 1 (1a, 1) SBC
[0149] 11 SDP processing unit
[0150] 12 transcoding unit
[0151] 13 codec information storing unit
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1. A communication method executed between a plurality
of communication devices, the method comprising causing
a certain communication device out of the communication
devices to perform:

a first step of setting parameter information that requests
any of the communication devices to execute transcod-
ing into Session Description Protocol (SDP); and

a second step of executing transcoding of media data by
the certain communication device itself, when the
parameter information set in the SDP requests the
certain communication device itself.

2. The communication method according to claim 1,

wherein

if the certain communication device requested by the
parameter information is determined not to execute
transcoding, the first step involves changing the param-
eter information to indicate an opposite one of the
communication devices.

3. A communication method executed between a plurality
of communication devices, the method comprising, when a
certain communication device out of the communication
devices is to execute transcoding of media data, causing the
certain communication device to perform

a first step of storing a codec type currently in use that is
determined by Session Description Protocol (SDP)
negotiation into a codec information storing unit,

a second step of receiving a Session Initiation Protocol
(SIP) message containing SDP offer, and

a third step of transmitting the SIP message containing the
SDP offer that includes a codec type currently in use in
a forwarding destination.

4. The communication method according to claim 3,

wherein

if the SDP offer in the received SIP message includes a
codec type currently in use in a forwarding source, the
third step involves including the codec type currently in
use in the forwarding destination into the SDP offer in
the SIP message to be transmitted.

5. The communication method according to claim 3,

wherein

if the SDP offer in the received SIP message does not
include a codec type currently in use in a forwarding
source and if the certain communication device is
capable of transcoding between the codec type included
in the SDP offer and the codec type currently in use in
the forwarding destination, the third step involves
including the codec type currently in use in the for-
warding destination into the SDP offer in the SIP
message to be transmitted.

6. A communication method executed between a plurality
of communication devices, the method comprising causing
a certain communication device of the communication
devices to:

store a codec type currently in use that is determined by
Session Description Protocol (SDP) negotiation into a
codec information storing unit and
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if the certain communication device is determined not to
execute transcoding of media data and receives a
Session Initiation Protocol (SIP) message containing
SDP offer that includes a codec type currently in use in
a forwarding source, forward the SIP message without
adding the codec type to the SDP offer.

7. A communication device, comprising:

a transcoding unit that executes transcoding of media
data;

a codec information storing unit that stores a codec type
currently in use that is determined by Session Descrip-
tion Protocol (SDP) negotiation; and

an SDP processing unit that, if a Session Initiation Pro-
tocol (SIP) message containing SDP offer is received,
includes a codec type currently in use in a forwarding
destination into the SDP offer when forwarding the SIP
message.

8. A communication device, comprising:

a codec information storing unit that stores a codec type
currently in use that is determined by Session Descrip-
tion Protocol (SDP) negotiation; and

an SDP processing unit that, if the communication device
is determined not to execute transcoding of media data
and receives a Session Initiation Protocol (SIP) mes-
sage containing an SDP offer that includes a codec type
currently in use in a forwarding source, forwards the
SIP message without adding the codec type to the SDP
offer.

9. A communication system, comprising:

a first communication device; and

a second communication device, wherein

the first communication device includes
a codec information storing unit that stores a codec type

currently in use that is determined by Session
Description Protocol (SDP) negotiation and

an SDP processing unit that, if the first communication
device is determined not to execute transcoding of
media data and receives a Session Initiation Protocol
(SIP) message containing an SDP offer that includes
a codec type currently in use in a forwarding source,
forwards the SIP message to the second communi-
cation device without adding the codec type into the
SDP offer, and

the second communication device includes
a transcoding unit that executes transcoding of media

data,

a codec information storing unit that stores a codec type
currently in use that is determined by the SDP
negotiation, and

an SDP processing unit that, if the SIP message is
received, includes a codec type currently in use in a
forwarding destination into the SDP offer when for-
warding the SIP message.

10. A communication program that causes a computer to

execute the communication method according to claim 1.
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