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S (57) Abstract: A method for establishing a call in a communication network by selecting media gateways to be used for the call is

disclosed. The media gateways are in a user plane. The method includes a negotiating procedure provided at least with steps wherein
a first call control node in a control plane sends, towards a second call control node in the control plane, a message identifying a list
of at least two media gateways considered eligible for the call to be established. Call control nodes and computer programs are also

g disclosed.
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Description

[Title]
Method for establishing a call in a communication network

[Technical Field)]

The present invention relates to a method for establishing a
call in a communication network. It also relates to call
control nodes configured to participate in establishing a
call in a communication network, and to a computer program
comprising instructions configured, when executed on a call.
control node, to cause the call control node to carry out a

method for establishing a call in a communication network.

[Background]

In communication networks, such as telecommunication
networks, a call often involves, on the one hand, a control
plane or signalling plane and, on the other hand, a user
plane. The control plane or signalling plane is in charge of
establishing and managing a connection between two points on
the network. The user plane ig in charge of transporting the

user data.

The setting up of a call on the user plane involves selecting
nodes, which may be referred to as media gateways (MG or
MGW), through which the data will be routed or switched. The
media gateways are nodes on the user plane. The selection of

the media gateways is performed by nodes, which may be
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referred tc as call control nodes (CCN). The call control
nodes are on the control plane. The call control nodes act as
media gateway contrcllers (MGC) since they control which
media gateways to be used for the call. A media gateway is in
charge of switching the user plane data and in charge of

providing in-band equipment, if necessary.

An exemplary communication network including call control
nodes and media gateways is a bearer independent circuit-
switched (C8) core network described in 3GPP T8 23.205 V7.5.0
(2007-06), 3rd Generation Partnership Project; Technical
Specification Group Core Network and Terminals; Bearer-
independent circuit-switched core network; Stage 2 (Release
7} (available from the 3GPP, Sophia Antipolis, France),
herewith referred to as “reference [1]” or “ref. [1]1”. The
core network of reference [1] uses, on the one hand, media
switching center (MSC) servers (described for instance in
ref. [1], secticn 5.1.1.1) and gateway media switching center
(GMSC) servers (described for instance in ref. [1], sectiocn
5.1.1.2), both being call control nodes, and, on the other
hand, media gateways {(described for instance in ref. [17,
section 5.1.1.3). The GMSC gerver and MSC server provide the
call control and mebility management functiong, and the media
gateway provides the bearer control and transmission resource
functions. The media gateway may contain stream manipulating
functions and may perform media conversion and framing

protocol conversion.

Other exemplary call control nodes include a transit
switching center (TSC) and a media gateway control function
(MGCF) . Exemplary in-band eguipments {e.g. media manipulation
equipment) of the media gateways include transcoder devices,

echo canceller, or tone and announcement devices.
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2 plurality of call control ncdes may be involved in setting
up & call. Call setup information may be signalled between
call control nodes using call control protocols such as for

example ISUP (ISDN User Part or Integrated Services Digital

Network User Part), BICC (Bearer Independent Call Contxrol) or o

SIP (Session Initiation Protocol). In the event that a call
control node selects a media gateway, call control protocols
may be provided go that the call control node sends the
identifier of the selected media gateway to another call
control node {see for instance ref. [1], section 6.1.1.1,
wherein the MGW selection may be based on a possibly received
MEW-1d from the succeeding node) . The other call control node
has then the oppeortunity to select the same media gateway for
user plane switching. The selection of media gateways has an
impact on resource utilization in the nodes and in the

communicaticon network.

Tt ig therefore desirable to provide methods and call control
nodes which solve or partially solve the above-mentioned
problems of selecting media gateways such that resource

utilization is optimized.

[summary]

Such methods and call control nodes are defined in the
independent claims. Advantageous embodiments are defined in

the dependent claims.

Tn one embodiment, the method is for establishing a call in a
communication network by selecting media gateways to be used
for the call. The media gateways are in a user plane. The

method includes a negotiating procedure provided at least
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with steps wherein a first call control node in & control
plane sends, towards a second call control node in the
control plane, a megsage identifying a list of at least two
media gateways considered eligible for the call to be

established.

In this embodiment, the first call control node sends, to the
second call control node, information pertaining to which
media gateways can be successfully selected by the first call
control node for establishing the call in the communication
network. Rather than letting the second call control node
select a media gateway amongst all the media gateways which
are available for use by the second call control node for
establishing the call, the szecond call control node receives
from the first call control node a list of media gateways
from which to choose from. The method adds constraints to the
media gateway selection on the second call control nede side.
In doing so, it assists in the selection of an appropriate
media gateway which may be commonly used by both the first

and second call control nodes, if possible.

Such a selection of a common media gateway for a call to be
asatablished enables efficient use of the network resources,
since the second call control node receives a priori
information as to the capabilities of the first call control

node.

A communication network may herewith be any network used for
data communication, such as a core network within a mobile
communication network, or a fixed telephony communication
network. The media gateways constitute the nodes through
which the data packets or streams are routed or switched. In

one embodiment, the communication network is any one of a
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circuit-switched core network, a bearer-independent circuit-
switched core network, a packet-switched core network, a
circuit-switched core network for ATM and/or IP transport, a
circuit-~switched core network in a GSM and/or UMTS
environment, and a circuit-switched core network as described

in reference [x1.

The contrel plane is a protocol or set of protocols and
mechanisms, and by extension the network nodes implementing
these mechanisms, for setting up and managing a connection,

such as for instance for providing mobility management.

The user plane is a protocol or a set of protocols and
mechanisms, and by extension the network nodes implementing
these mechanisms, for trangporting the user data. In cne
embodiment, the user plane implements the bearer
functionality, such as for instance for providing the bearer

control and transmission resources functions.

A call is a connection between at least two parties, such as
for instance a calling party and a called party. The
connection may be set up to transmit voice, data, video

frames, or any other type of data.

A call control node may be a server computer configured for
performing functions relating to the management and setup of
media gateway nodes in the user plane. The call control node
may comprise a processor, a memory unit, and software
arranged to be executed on the call control node so that it
can perform its functionalities. In one embodiment, the first
and second call control nodes are, each, any one of a media
switching center server, a gateway media switching center

server and a media gateway control function (MGCF).
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A media gateway may be a server computer configured at least
for performing the transmission of user data on the user
plane. The media gateway may comprise a processing unit, a
memory unit and software configured to be executed on the

media gateways so that it can perform its functionalities.

Tn one embodiment, a media gateway is considered eligible for
a call to be established by a c<all control node if the call
control node knows the media gateway and is capable of
instructing the media gateway to act in the call to be

established.

in one embodiment, the message identifying the list contains
an identifier of the list, wherxein the list itgelf is stored
at a location accessible by the call controcl nodes. In one
embodiment, the message identifying the list contains the
identifiers of media gateways in the list. These two
embodiments are not exclusive and may be combined. In other
words, the message may contain the explicit identifier of at
least one media gateway and an identifier of a list stored
outside the message, so that, as a result, the message

identifies a list of at least two media gateways.

The method enables media gateway negotiation, i.e. the
negotiation of a common media gateway, between call control
nodes, for instance where a forward bearer setup is applied.
A forward bearer setup is a setup wherein the bearer, on the
user plane, is set up in the same direction as the call, i.e.
from the calling party to the called party. The selection of
a common media gateway node improves resource utilization in

the network. The method may be applied to an existing
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protocol, such as a standard BICC or SIP protocol, without

impact thereto.

In one embodiment, the first call contrecl ncde sends, towards
the second call contrel node, the message identifying the

list of at least two media gateways in the forward direction.
The forward directicn is the direction of establishing of the

call connection.

By gending the message identifying the list in the forward
direction, i.e. from the calling party to the called party,
an efficient utilization of the network resources is provided
when setting up a call. A message which is used in an
existing protocol for setting up a connection and which is
gent in the forward direction may be used for sending the

list or the identifier identifying the list.

In one embodiment, the negotiating procedure is further
provided with steps wherein the second call control node
receives the megsage from the first call control node. The
second call contrel node then removes, from the list
identified by the received message, the media gateways which
the second call control node canncot select for the call. The
second call control node then selects, from the list, a media
gateway to be used for the call to be established, and sends,
towards the first call control node, a message identifying

the selected media gateway.

In this embodiment, the second call control node takes into
account the constraints applicable to the first call control
node. It deces so by taking into account the list of media
gateways considered, by the first call control node, as

eligible for the call to be established. The second call
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control node also takes into account its own constraints. It
does so by removing, from the list identified by the received
message, the media gateways that the second node cannot

select for the call.

After taking into account the constraints of the first call
control node and its own constrainte, the second call control
node selects, from the list, if possible, a media gateway to
be used for the call to be established. It then sends back a
message identifying the selected media gateway towards the
first call contrcl node. The first call control node can then
select the game media gateway for the call to be established,
i.e. the media gateway which has been agreed upon by the

first and gecond call control nodes.

This embodiment provides an efficient implementation for
minimizing the number of media gateways used for a call, =so

as to efficiently using the network resources.

In this embodiment, the second call control node removes,
from the list identified by the received message, the media
gateways which the second call contrel node cannot select for
the call, and selects, from the list, a media gateway to be
used for the call to be established. The step of removing may
however lead to an empty list. If so, the selection, from the
list, is not possible. The procedure may however continue as
follows. The second call control node selects a media gateway
according to its local constrainte and sends, towards the
first call control node, a message identifying the selected
media gateway. The first call control node identifies that
the zelected media gateway does not belong to the originally

transmitted list, and selects a media gateway from the
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originally transmitted list. This case does not lead to the

use of a common media gateway by the first and second nodes.

In one embodiment, the negotiating procedure is provided with
steps wherein the first call control node receives the
message identifying the selected media gateway. Upon
receiving said message, the first call control node
completes, or attempts to complete, the call toc be
established using the selected media gateway identifier in
the received message. This provides efficient utilization of
the network resocurces. Using the teaching of reference [1]
for instance, a skilled person would understand how to
complete, or attempt to complete, a call using a media

gateway identifier.

In one embodiment, the negotiating procedure 1is further
provided with steps wherein a third call control node
receives a message sent by a first call control node towards
a second call control node. The third call control node is
referred to herewith as an intermediary call control node. As
mentioned above, the message identifies a list of at least
two media gateways considered, by the first call control
node, eligible for the call to be established. Upon reception
of the message, the third call control node removes, from the
list identified by the received message, the media gateways
which it cannot select for the call. It then forwards,
rowards the second call control node, a message identifying
the list, i.e. a message identifying the possibly modified
list from which the media gateways which the third call
control node cannot select for the call have been removed.
The list identified in the message forwarded from the third

node towards the second node is, in other words, a list of
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media gateways considered, Jointly by the first and third

nodes, as eligible for the call to be established.

This embodiment further enables the constraints of an
intermediary call control node, i.e. a third call contxol
node, to be taken into account when selecting a media gateway

for a call to be sstablished.

The processing by the third call control node may lead tc an
unmodified list, maintained as received (if all the media
gateways of the list are considered eligible by the third
call control node), to a modified list maintained in a
modified form but not empty (if some of the media gateways
are considered eligible by the third call contrcl node and
other are considered ineligible}, or to an empty list {(if all
the media gateways are considered ineliigible). If the third
cage (empty list obtained), the following may happen. The
third call control node may create a new list and starts a
new media gateway negotiation towards a succeeding call
control node, such as towards the second call contreol node.
In that case, the list identified in the message forwarded
from the third node towards the second node is not a list of
media gateways considered, jointly by the first and third
nodes, as eligible for the call to be established, but only a
list of media gateways considered eligible by the third node.
Alternatively {still in the third case)}, the third call
control node may select a media gateway according to its
local constraintg and send, towards the second call control
node, a nmessage identifying this selected media gateway, as a
proposed common media gateway to be used by the third and
second call control nodes. In yet another alternative (still
in the third case}, the third call control node may reguest

the second call control node to select a media gateway



iC

15

20

25

30

11
WO 2009/034098 PCT/EP2008/061975

according to its local constraints and to send a message
identifying this selected media gateway, as a proposed common
media gateway to be used by the third and second call control

nodes.

This embodiment applies to intermediary call control nodes
which have the ability to control media gateways. A
signalling plane node, such as a call mediation node, which
doeg not control media gateways should not participate in the
media gateway negotiation, should not interfere with the
negotiation and should only forward the message without

removing items from the list.

In one embodiment, the negotiating procedure is further
provided with steps wherein a third call control node
receives, from the second call control node, a message
identifying a selected media gateway. The third call control
node then selects, as a media gateway to be used for the call
to be egstablished, the media gateway identified in the
received message. The third call control node then forwards,
towards the first call control node, the message identifying

the gelected media gateway.

This embodiment enables to instruct an intermediary call
control node to use the media gateway selected by the second

call control node.

The invention also relates to a method performed by each one
of the call control nodes in the contrel plane, to
participate in establishing a call in a communication network
by selecting media gateways to be used for the call. Namely,
the invention relates to a method performed by a first call

control node initially sending a message identifying a list
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of at least two media gateways considered tc be eligible for
the call to be established. The method also relates to a
method wherein a second call contrel node receives a message
identifying a list of at least two medla gateways considered
eligible for the call to be established by the first call
control node, selects, from the list, a media gateway to be
used for the call to be esgtablished, and sends back towards
the first call control node a message identifying the
selected media gateway. The invention further relates to a
method performed by a third call control node, i.e. an
intermediary call control node, to forward in the direction
of a second call control node a message identifying an above-
described list, or to forward in the direction of a first
call control node a message identifying a selected media

gateway.

The invention further relates to the call control nodes
themselves, configured to carry out in operation the above-
described methods. The invention further relates to a
computer program comprieing instructions configured, when
executed on a call control node, to cause the call control
node to carry out any one of the above-described methods, or

a portion thereof.
[Brief description of the drawings]

Embodiments of the present invention shall now be described,

in conjunction with the appended figures, in which:

Figs. 1 and 2 schematically illustrate two exemplary call
setting up scenarios to assist in understanding some problems

addressed by the invention;
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Figs. 3a and 3b illustrate respectively a method and a
network configuration according to one embodiment of the
invention, wherein a first call centrol node sends a message
towards a second call control node in the process of

establishing a call within a communicaticn network;

Figs. 4a and 4b illustrate respectively a method and a
network configuration according to one embodiment of the
invention, wherein a first call control node sends a message
towarde a second call control node, which receives it,
processes it, and sends a message back towards the first call

control node;

Figs. 5a and S5b illustrate respectively a method and a
network configuration according to one embodiment of the
invention, wherein a first call control note sends a message
to a second call control node, the second call centrol node
receives the message, processes it, and sends a message back
to the first call control node, which then receives the

message and completes, or attempts to complete, a call;

Figs. 6a and 6b illustrate respectively a method and a
network configuration according to one embodiment of the
invention, wherein a first call control node and an
intermediate call control node participate in establishing a

call in a communication network;

Figs. 7a and 7b illustrate respectively a method and a
network configuration according to one embodiment of the
invention, wherein a first, second and third call control
nodes participate in establishing a call in a communication

network;
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Fig. 8a and 8b illustrate respectively a method and a network
configuration according to one embodiment of the invention,
wherein a first, an intermediary and a second call control
nodes participate in establishing a call in a communication

network;

Fig. 9 illustrates three call control nodes participating in
establishing a call in a communication network, according to

one embodiment of the invention;

Figs. 10a, 10b, 11, 12a and 12b illustrate call control nodes

according to embodiments of the invention.

[Detailed description]

The present invention shall now be described in conjunction
with specific embodiments. It may be noted that these
specific embodiments serve to provide the skilled person with
a better understanding, but are not intended to in any way
restrict the scope of the inventicn, which is defined by the

appended claims.

Fig. 1 schematically represents an exemplary call setting up
scenario to assist in understanding some problems underlying

the invention.

The illustrated scenaric is applicable to telephone calls
{mobile or fixed), or more generally telecommunications
connections, and uses a forward bearer setup procedure. Here,
the bearer is established from the calling side towards the
called side. On the left-hand side of the schema, an
originating radic access network (RAN, e.g. GERAN which

atands for GSM EDGE Radio Access Netwerk) is illustrated
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(calling side, i.e. side of the calling party). On the right-
hand side of the schema, a remote radioc access network (RAN,
e.g. GERAN) is illustrated {(called side, i.e. side of the

called party}.

A preceding call control node CCN-1 and a succeeding call
contrel node CCN-2 are part of the control plane, and are
each controlling one media gateway node, respectively media
gateway node MG-1 and media gateway node MG-2, for user plane
switching. In order to achieve forward bearer setup, the
succeeding call control node CCN-2 selects a medla gateway
(MG) first and then sends a media gateway identifier and
bearer address information backwards to the preceding call
control node CCN-1. The preceding call control node CCN-1
then selects the media gateway and initiates the bearer setup

procedure.

More particularly, Fig. 1 illustrates the principle behind
forward bearer setup using the BICC protocol as exemplary
call control protocol, to assist in understanding some
problems underlying the invention. The steps leading to the

setting up of a call are as follows:

(1) An initial addressing message (IAM) is sent from the
preceding call control node CCN-1 to the gucceeding call
contrel node CON-2 providing call setup information. This
step is illustrated by the arrow associated with the

surrounded reference 1 and the label “IAM{)".

(2) The succeeding call control node CCN-2 selects a media
gateway node {here, media gateway ncde MG-2) and seizes the

media gateway resources for the connection end point. This
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step is illustrated by the arrow associated with the

gurrounded reference 2 and the label “Select MG rescources”.

(3} The identifier of the media gateway MG-2, i.e. BCU-ID 2,
is sent backwards from the succeeding call control node CCN-2
to the preceding call control node CCN-1. This step is
illustrated by the arrow assgociated with the surrounded

reference 3 and the label “APM (BCU-ID 2})".

(4) The preceding call control node CCN-1 selects a media
gateway node MG-1 and seizes the media gateway resources for
the connection end point. This step is illustrated by the
arrow associated with the surrounded reference 4 and the

label “Select MG resources”.

(5} The preceding call control node CCN-1 triggers the start
of the bearer establishment procedure by the media gateway
MG-1. This step is illustrated by the arrow associated with
the surrounded reference 5 and the label “Establish bearer in
forward direction”. When Internet Protocol (IP) is used as
user plane transport protocol and BICC is used as call
control protocol, the bearer setup wmessages are tunnelled via
call control nodes CCN-1 and CCN-2 (not illustrated in Fig.
1.

In practice, it happens freguently that the succeeding call
control node CCN-2 has the opportunity to select from a set
of a plurality of media gateway nodes without knowing which
media gateway nodes can be selected in the preceding call
control node CCN-1. Conseguently, there is no guarantee that
the media gateway node selected in the succeeding call
control node CCN-2 can be selected in the preceding call

control node CCN-1 ag well. If the preceding call control
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node CCN-1 and the succeeding call control node CCN-2 do not
select a common media gateway node MG, unnecessary 1long user
plane routes may be cbtained. This causes inefficient use of

the network resources.

Fig. 2 shows one possible exemplary situation which may
occur. The illustrated exemplary situation assists in
understanding in more details some problems underlying the
invention. In this situatiocn, it is assumed that the
succeeding call control node CCN-2 has to play an
announcement (see for instance ref. [1], section 14.1.1), for
example due to intelligent networking (IN) interworking,
before the call can be routed to the destination network,
e.g. a public switched telephone network (PSTN) . At the end
of the call setup, media gateways nodes MG on three sites are

involved in the call.

In Fig. 2, the dashed line depicts a signalling or control
plane data transmission. The plain line depicts a user plane

data transmission.

The steps leading to the setting up of a call are as follows:

(1} A setup message is sent from the mobile terminal
(illuetrated in the radio access network RAN on the left-hand
side of the schema) to a preceding call control node CCN-1 in
a site 1. A site is a physical location wherein the
functionalities asscciated with one or more nodes are
gathered. This step is illustrated by the arrow associated

with the surrounded reference 1 and the label “Setup{)”.

(2) The preceding call control node CCN-1 sends a BICC IAM

message to a succeeding call control node CCN-2 in a site 2.
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This step is illustrated by the arrow associated with the

surrounded reference 2 and the label “IAM({)”".

{3) The succeeding call contrcl node CCN-2 has to play an
announcement, for example due to Intelligent Networking (IN)
interworking. This step is illustrated by the word balloon
containing the surrounded reference 3 and the label “CCN

identifies that an announcement has to be played”.

(4) The succeeding call control node CCN-2 selects a media
gateway node to egtablisgh the bearer (user plane) and to play
an announcement. In this example, the succeeding call contrcl
node CCN-2 selectg the media gateway MG-3 in the site 3. This
step is illustrated by the arrow associated with the
surrounded reference 4 and the label “Select MG resources and

play the announcement”.

(8) The succeeding call control node CCN-2 sgends the
identifier of media gateway MG-3 backwards to the preceding
call control node CCN-1. This step is illustrated by the
arrow assoclated with the surrounded reference 5 and the

label “APM (BCU-ID 3}”.

(6} In this example, it is assumed that the preceding call
control node CCN-1 cannot select media gateway node MG-3.
Consequently, the preceding call contrcl node CCN-1 selects
another media gateway node, for example the media gateway
node MG-1 in the site 1. Thig step is illustrated by the
arrow asgociated with the surrounded reference 6 and the

label *Select MG node”.

{7) The bearer is established between media gateway node MG-1

in the gite 1 and media gateway node MG-3 in the site 3 and
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the announcement is played. This step is illustrated by the
arrow associated with the surrounded reference 7 and the

label *Establigh bearer; MG-3 playe announcement”.

(8) The succeeding call control node CCN-2 continues the call
setup. It identifies that the call has to be routed to a
public switched telephone network (PSTN) illustrated on the
bottom right-hand corner of Fig. 2. This step is illustrated
by the word balloon containing the surrounded reference 8 and

the label “Continue call setup, Route call to PSTN”.

(9) The succeeding call control node CCN-2 selects a media
gateway node MG that can connect the user plane to public
switched telephone network (PSTN). Here media gateway node
MG-4 in site 4 is selected by the succeeding call control
node CCN-2. This step is illustrated by the arrow associated
with the surrounded reference 9 and the label “Select MG

resources that interworks with PSTN”.

(10) The bearer is finally established between media gateway
node MG-3 and media gateway ncde MG-4. This step is
illustrated by the arrow asscciated with the surrcunded

reference 10 and the label “Establish bearer”.

It follows that the call setup involves three sites, namely
site 1, wherein media gateway node MGW-1 is located, site 3,
wherein media gateway node MGW-3 is located, and site 4,

wherein media gateway node MGW-4 is located.

Figs. 3a and 3b illustrate respectively a method and a
network configuratiocn according to one embodiment of the
invention. A first call contrcl node (CCN} 6 starts a

negotiating procedure 5100. The portion S600 of the
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negotiating procedure S100 performed by the call control node
6 comprises a step of sending S102 a message ldentifying a
iist of at least two media gateways 4 {not illustrated in
Figs. 3a and 3b) towards a second call control node (CCN) 8

through a communication network 2.

This enables the first call contrcl node 6 to inform the
second call control node 8 ag to which media gateways 4 the
first call control node 6 can select for the call to be
established. The second call control node 8 has then the
opportunity to take into account the proposed list of media

gateways 4 for the call to be established.

The embodiment illustrated in Figs. 3a and 3b notably
includes a sub-embodiment wherein the second call control
node 8 is not provided with capabilities enabling it to
understand the message identifving the list of at least two
media gateways. A smooth transition from a second call
control node 8 which is not provided with capabilities
enabling it to understand the message identifying the list of
at least two media gateways, to a second call contrcl node 8
which is provided with capabilities to understand such a
message, is provided, without the need for modifying the

first call control node 6.

Fig. 4a and 4b illustrate respectively a method and a netwerk
configuration according to one embodiment of the invention.
The negotiating procedure 8100 includes a portion 5600
performed by the first call control node 6 and a portion S800
performed by the second call contrcel node 8. The first call
contrel ncde 6 sends $102 towards the second call control
node 2 through a communication network 2 a message

identifying a list of at least two media gateways 4 that the
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first call econtrol node 6 can select for the call to be

aegtablished.

In the portion 8800 of the negotiating procedure S1i00, the
second call contrel node 8 receives 3104 the message
identifying the list of at least two media gateways 4
considered by the first call control node 6 eligible for the
call to be established. The second call control node 8
removes 8106 from the list the media gateway(s) which the
node 8 cannot select for the call. The second call control
node 8 then selects §108, from the poessgibly modified list, a
media gateway 4 to be used for the call to be established.
The seccond call contrel node 8 finally sends 8110, towards
the first call control node &, a message identifying the

selected media gateway 4.

With respect to step $106, the expression “media gateway(s)”
herewith means one media gateway or a plurality of them.
However, if all media gateways of the list identified by the
message are determined to be selectable for the call, no
media gateway identifiers need to be removed by the call
control node. Therefore, while the negotiating procedure S100
includes, i.e. provides, the step of removing 8106, when the
procedure 8100 is actually executed, the step of removing
8106 is optional and may amount to a validation step without
an actual removal of identifiers when one or more conditions
are met. In one embodiment, the negotiating procedure S100
includes a determining procedure (not illustrated) for
determining whether each of the media gateways 4 identified
by the received message are selectable for the call, and, if
not, for removing these which are not selectable. This also

applies to later described step S118.
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Figs. 5a and 5b illustrate respectively a method and a
network configuration according to one embodiment of the
invention. Compared to Figs. 4a and 4b, the method and
configuration of Figs. Sa and 5b additionally illustrate a
step of receiving S112, by the first call centrol node &, the
message identifying the selected media gateway and a step of
completing 8114, or attempting to complete, a call to be
established using the selected media gateway identified in
the received message. Figs. 5a and 5b illustrate a
negotiating procedure $100 including a two-way control plane
exchange of information from a first call control nede 6 to a
second call control node 8 and then back from the second ncde

8 to the first node 6.

Figs. 6a and 6b illustrate respectively a method and a
network configuration according to one embodiment of the
invention. In particular, a negotiating procedure S$S100
comprises a portion $S600 performed by a first call control
node 6 and a portion 8700 performed by .a third call control
node 7, or intermediate call control node, for participating

in establishing a call.

The first call control node 6 sends 8102 towards a second
call control node 8, through a first portion 2a of a
communication network 2, a message identifying a list of at
least two media gateways 4 considered by the first node 6 as
eligible for the call to be established. While the message is
sent towards the second call control node 8, the message isg
transmitted via a third call control node 7, which receives
8116 the message. The third call control node 7 then removes
8118, from the list, the media gateway(s) 4 which it cannot
zelect for the call. If all media gateways 4 of the list are
eligible for the call to be established by the third ncde 7,



10

i5

20

25

30

23
WO 2009/034098 PCT/EP2008/061975

nc media gateway 4 is removed from the list. The step of

removing 8118 is therefore a validation step. The third node
7 then forwards S120 the message identifying the list, which
may have been modified, towards the second call control node
8, through a second portion 2b of the communication network

2.

As explained similarly with reference to Figs. 3a and 3b, the
embodiment illustrated in Figs. 6a and 6b notably includes a
sub-embodiment wherein the second call contrel node 8 is not
provided with capabilities enabling it to understand the
message identifying the list of at least two media gateways.
A smooth transition from a non-enabled second call control
node 8 to an enabled node 8, 1s provided, without the need
for modifying the first call control node 6 nor the third
call control node 7, which are both ready for the negotiation

procedure 5100,

Figs. 7a and 7b illustrate respectively a methed and a
network configuration according to one embodiment of the
invention. In this embodiment, the negotilating procedure S100
comprises a portion 8600 performed by the first call control
node 6, a portion S$700 performed by the third call control
node 7, and a portion S800 performed by a second call control

node 8.

Namely, the first call control node 6 sends a message towards
a second call control node 8 wvia the third call ceontrol node
7, in the manner illustrated notably with reference to Fig.
6a and 6b. The transition in the forward direction through
the third call control node 7 is not illustrated in Fig. 7a
for clarity, and is only represented by three dots: “...”. As

explained above, the mesgage identifies a list of at least
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two media gateways 4 considered eligible jointly by the first
node 6 and the third node 7 for the call to be established.
The second call control node 8 receiveg 8104 and processes
8106, 8108 the list before gending S110 a mesgsage identifying
a selected media gateway 4 back towards the first call
control node 6. While the message identifying the selected
media gateway 4 ig sent towards the first node € by the
second node 8, the message is transmitted via the third call
control node 7. The third node 7 receives S122 the message
identifying the selected media gateway 4. The third call
control node selects S124 as the media gateway 4 to be used
for the call to be established the media gateway 4 identified
by the message sent from the second node 8. The message is

then forwarded 8126 towards the first call control node 6.

Figs. 8a and B8b illustrate respectively a method and a
network configuration according to one embodiment of the
invention. Fig. 8b notably illustrates a serieg of exemplary

media gateways 4.

The method includes a negotiating procedure S100 including a
portion S600 performed by a first call control node 6, a
portion 8700 performed by a third call contrel node 7, and a
portion 8800 performed by the second call control node 8.
Fach call control node, namely the first call control node 6,
the second call control node 8 and the third call control
node 7, participates in establishing the call by performing
their respective portion S$600, S700 and S800 of the

negotiating procedure S100.

In more details, the first call contrel node 6 sends 8102 a
message identifying a list of at least two media gateways 4

considered eligible for the call to be established. The



ic

i5

20

25

30

25
WO 2009/034098 PCT/EP2008/061975

message is sent 8102, by the first node 6, on a portion 2a of
the communication network 2. The message sent from the first
node 6 towards the second call control node 8 is received
8116 by the third call control nede 7. The third ncode 7
removes S118, from the list identified by the received
message, the media gateway(s) 4 which it cannot select for
the call {as explained above, if all media gateways can be
selected, no media gateway ig removed). It then forwards
§120, towards the second call control node 8, a message
identifying the list, which has been possgibly modified. The
megsage 1s sent $120, by the third node 7, on a portion 2b of

the communication network 2.

The gecond call control node 8 receives 8104 the message from
the first call control node 6 via the third call control node
7. The second node 8§ removes 5106, from the list identified
by the received message, the media gateway(s) 4 which it
cannot select for the call (as explained above, also at this
stage if all media gateways can be selected, no media gateway
ig removed). It then selects 8108, from the list, a media
gateway 4 to be used for the call to be established. The
second call control node 8 then sends S110, towards the first
call control node 6, a message identifying the selected media
gateway 4. The message is sent S110, by the second node 8, on

the portion 2b of the communication network 2.

While the message identifying the selected media gateway 4 is
sent by the second call control node 8 towards the first call
control node 6, the message ig first received by the third
call control node 7. The third node 7 receives S122 the
message identifying the selected media gateway 4, and selects
S124, as media gateway to be used for the call to be

established, the media gateway 4 identified in the received
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message. It then forwards 8126, towards the first call
contrel node 6, the message identifying the selected media
gateway 4. The message is sent on the portion 2a of the

communication network 2.

The first call control node 6 receives S112 the message
identifying the selected media gateway 4 and completes S114,
or attempts to complete, the call to be established using the

selected media gateway 4 identified in the received message.

The call can therefore be established by taking into account
the constraints of the first, second and third call control
nodes 6, 8, 7. While Figs. 8a and 8b illustrate an embodiment
wherein one intermediary call control node 7 ig used, more
than one intermediary call control nodes may participate in
establishing a call. A first intermediary call control node
(where no intermediary call control node exists on a path
between a first and a second call control nodes 6, 8) or an
additional intermediary call control node (where one or more
intermediary call control nodes already exist on a path
between a first and a second call control nodes 6, 8) may be
added at any time within the communication network 2, without
the need to modify the first or second call control nodes {or

any already existing intermediary call control node, if any).

When used herewith, the word “towards” in expressions such as
vsending a message towards a destination ncde” or the like
does not exclude one or more transitions of the message
through intermediary nodes before reaching the destination
node. Cases where the message does not reach the destination
node for any reasons (e.g. communication failure), while sent
towards it, are neither excluded. Likewise, the word “from”

in expressions such as “receiving a message from a source
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node” or the like does not exclude one or more trangitions of
the message through intermediary nodes between the
transmission of the message by the source node and the step

of receiving the message.

Fig. 9 illustratesg a method according to one embodiment of

the invention.

This embodiment of the invention provides a procedure to
negotiate between call control nodes the media gateway nodes
that can be used in a call. This negotiation procedure S100
provides the opportunity for one or more subseguent call
control nodes to. agree on a common media gateway node. Such a

selection improves the usage of resources in the network.

A call control node 6 that sends a call setup message (e.g.
IAM in BICC) in forward direction adds, to this message, a
list of at least two media gateway nodes 4 which are eligible

for the call.

Any subseguent call contrel ncode 7, 8 removes, from the list,
the media gateway nodes 4 which the call control node 7, 8
cannot select for the call. No media gateway node 4 1is
removed if they can all be selected. A call control node that
does not control any media gateway (e.g. a call mediation

node) transparently transfers the list as well.

A call control nede that has to establish the user plane, for
example because an announcement has to be played, selects a

media gateway node from the negotiated list of media gateway
nodes. The identifier of the selected media gateway node 4 ig

sent in backward direction giving the preceding call control
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node &, 7 the opportunity to select the same medlia gateway

node 4.

More specifically, Fig. 9 illustrates the media gateway node

selection or negotiation.

Instead of sending a list cof media gateway node identifiers,
it is possible to send as well an identifier for a group of
media gateway nodes 4. In case an intermediate node 7 wants
to remove an identifier BCU-ID from thig list, which is in
fact in thig case an identifier for a group of media gateway
nodeg 4, it has to select a new identifier representing this

modified list of identifiers BCU-IDs.

In one embodiment, the method of the invention is applicable
when a media gateway node 4 is selected by a succeeding call
control node 4 first, for example in BICC using forward
bearer setup procedure. For the following discussion with
reference to Fig. 9, it is assumed that a forward bearer

setup is used.

The naming of the nodes 4, lists and other items is taken

from Fig. 1.

A call contrel node CCNoyg 6, herewith referred to as
originating call control node CCNeyg 6 (which corresponds to
the first call control node 6, as previously described),
starts the media gateway node negotiation or selection and is

configured to perform the following steps:

Step (1): The originating call control node CCNerg 6 builds a
list of identifiers of media gateway (MG) nodes that can be

used to establigh the call. The list is herewith referred to
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as BCU-ID liste,. This is illustrated by the word balloon
associated with the surrounded reference 1 and the label
“Build list (BCU-ID listeyy) of identifiers associated to MG
nodes applicable to the call”. The list is added to the call
setup message, which is sent to the next call control node
(CCN) . Thie is illustrated by the arrow associated with the

surrounded reference 2 and the label “IAM (BCU-ID listerg)”.

‘The nex® call control node is either an intermediate call

control node CCNiyan ©OF a terminating call contrcol node CCNeerm.

Step (2): When the originating call control node CCNgyy 6
receives a backward message, as illustrated by the arrow

associated with the surrounded reference 9 and the label “APM

(BCU-IDpack-2) ", then

Step (2.1): If the message includes a media gateway node
identifier BCU-IDpack.2, the originating call control node
CCNorg 6 validates 1f the identifier isg gpecified in the

original list BCU-ID listerg.

Step (2.1.1}: If the received identifier is
specified in the original list, the originating
call control node CCNgg 6 selects This media
gateway node 4 for call establishment. This is
illustrated by the word balloon associated with the
surrounded reference 10 and the label “Accept BCU-

IDpack 1f it was sent in BCU-ID listorg” -

Step (2.1.2): Otherwise, the origimating call
control node CCNeyy 6 selects for call establishment
any media gateway node 4 from the original list

BCU-ID listorg.
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Step (2.2): If the message does not include a media
gateway node identifier, the originating call control
node CCNgyg 6 selects, for call establishment, any one of
the media gateway nodes 4 from the original list BCU-ID
ligtyg. In one embodiment, receiving a backward message
without a media gateway identifier is not allowed and

may lead to a setup faillure.

For example, if the BICC protocol is used as call control
protocol, the list BCU-ID listey is added to the initial

addressing message (IAM) message. The received identifier
BCU-IDpack 18 received in an acknowledge path message (APM;

message.

in one embodiment, a call control node {(call mediaticon node,
not illustrated) that does not control media gateway nodes
transparently transfers the list of media gateway node

identifiergs.

A call contreol node that transfers the call setup megsage but
has to select a media gateway node for the call 1s referred
to as an intermediary call control node CCNipane (which
corresponds to the third call control node 7, as previously
described). Such call control node 7 performs the following

steps:

Step {1): The intermediary call control node CCNirans 7
receives a call setup message {e.g. initial addressing
message (IAM) message in BICC). This is illustrated by the
arrow associated with the surrounded reference 2 and the

label “IAM (BCU-ID listerg)”.
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Step (1.1): If this message includes a list of media
gateway node identifiers BCU-ID list.,.y, the intermediary

call control node CCNipans 7 performs the following steps:

10
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Step (1.1.1): The intermediary call control node
CCNerane 7 removes from the list any unknown
identifier BCU-ID. If a2ll media gateway node
identifiers BCU-ID are known, no identifier is

removed.

Step {(1.1.2): The intermediary call control node
CCNerans 7 removes from the list any identifier BCU-
ID that ig associated to a media gateway node 4
that cannot be used for the call by the
intermediary call control node CCNipse 7. If all
media gateway node identifiers BCU-ID can be used,

no identifier ig removed.

Steps (1.1.1) and (1.1.2) are illustrated by word
balloon associated with the surrounded reference 3
and the label “Remcve any unknown identifier.

Remove any identifier associated to a MG node not

applicable for the call”.

Step (1.1.3): The intermediary call contrcl node
CCNerans 7 procesgses the remaining list BCU-ID

listerane as follows:

Step (1.1.3.1): If there is at least one
element left in the list, the intermediary call
contrel node CCNiprane 7 forwards the list BCU-ID
listerans 10 the call setup message IAM sent to

the succeeding call control node. This is
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illustrated by the arrow associated with the
surrounded reference 4 and the label “IAM (BCU-

ID listeran!” -

Step (1.1.3.2): If the list is empty, the
intermediary call control node CCNirans 7 starts
media gateway node negotiation towards the
succeeding call control node. The intermediary
call control node CCNieans 7 builds and sends a
BCU-ID list as described for the originating
call control node CCNgry. In other words, the
intermediary call controcl node CCNyrans 7 acts
as originating call control node CCNeyg in that

case.

Step (1.2): If the received call setup message does not
include a list of media gateway node identifiers BCU-ID
listory, the intermediary call control node CCONerans 7

starts media gateway node negotiation as described above
for the originating call control node CCNeyg 6. In other
words, also in this case, the intermediary call control
node CCNipans 7 acts as if it was an originating call

control node CCNepg.

Step (2): When the intermediary call control node CCNerans 7
receives a backward message, as illustrated by the arrow
associated with the surrounded reference 7 and the label “APM

(BCU-IDpack-1) ", it performs the following steps:

Step (2.1): If the message includes a media gateway node
identifier BCU-IDpack-1, the intermediary call control
node CCNiyape 7 validates if the identifier is specified

in the previocusly forwarded list (BCU-ID listerans) -
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Step (2.1.1): If the received identifier is
specified in the forwarded list BCU-ID listerans, the
intermediary call control node CCNipans 7 selects the
media gateway node 4 for call establishment. This
is illustrated by the word balloon asscciated with
the surrounded reference & and the label “Accept

BCU-IDpack 1L it was sent in BCU-ID listerans” -

Step (2.1.2): Otherwise, the intermediary call
control node CCNirans 7 Selects for call
establishment any one of the media gateway nodes 4
that are listed in the list of media gateways BCU-
ID listepans, which wasg previously sent. In one
embodiment, this also applies to the case where the
returned media gateway was an element in the list
BCU-ID list-tran and step 2.1.1 was executed, but
for some reasons it was not possible to select this
media gateway (i.e. there was an error during media

gateway seizure).

Step {2.2): If the backward message does not include a

media gateway node identifier,

Step (2.2.1): The intermediary call control necde
CCNiyans 7 Selects for the call establishment any
media gateway node 4 that is listed in the list

BCU-ID list.rans, wWhich was previously sent.

In one embodiment, the call setup fails (i.e. is
not successfully completed) if the backward message

does not identify a media gateway.
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Step (2.3): The BCU-ID of the selected media gateway
node is passed in backward direction, as illustrated by
the arrow asscciated with the surrcunded reference 9 and

the label “APM {(BCU-IDpack-2) " -

A call control node that terminates media gateway node
negotiation is referred to as terminating call control node
CCNierm 8 (which corresponds to the second call control node 8,

as previously described). It performs the following steps:

Step {(1): The terminating call control node CCNiewm B8 receives
a2 call setup message (e.g. initial addressing message (IAM)
megsage in BICC). This is illustrated by the arrow associated
with the surrounded reference 4 and the label “IAM (BCU-ID

listeran)”

Step (1.1): If this message includes a list of media
gateway node identifiers, the terminating call control

node CCNierm 8 performs the following steps:

Step (1.1.1): The terminating call control node
CCNieym 8 removes any unknown media gateway node
identifier BCU-ID from the list. If z2ll media
gateway node identifiers BCU-ID are known, no

identifier is removed.

Step (1.1.2): The terminating call control node
CCNiorm & removes any media gateway node identifier
BCU-ID from the list that is associated to a media
gateway node 4 that cannot be used for the call. It
all media gateway node identifiers BCU-ID can be

used, no identifier ig removed.
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Steps (1.1.1) and {1.1.2) are illustrated by the
word balloon associated with the surrounded
reference 5 and the label “Remove any unknown
identifier. Remove any identifier associated to a

MG node not applicable for the call”.

Step (1.1.3}: The terminating call control node
CCNiern 8 processes the remaining list BCU-ID

listirans as follows:

Step (1.1.3.1): If there is at least one
element left in the list, the terminating call
control node CCNierm 8 selects one of them and
uses the associated media gateway ncde 4 to
establish the user plane. This is illustrated
by the word balloon associated with the
surrounded reference 6 and the label “Select
any MG from the remaining list (BCU-ID

1istterm) "

Step (1.1.3.2): If the list is empty, the
terminating call control node CCNeern 8 selects
any media gateway node 4 that is applicable for

the call.

Step (1.1.4): The terminating call control ncde
CCNierm 8 sends backwards the BCU-ID of the selected
media gateway node {BCU-IDpsck.1). This is
illustrated by the arrow associated with the

surrounded reference 7 and the label “APM (BCU-

IDhack- 1 ) "
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Step (1.2): If the received call setup message does not
include a list of media gateway node identifiers, the
terminating call control node CCNiewm 8 selects any media

gateway node that ig applicable for the call.

In one embodiment, instead of sending a list of media gateway
identifiers BCU-IDg, an identifier for a set or group of
media gateway nodes BCU-IDwee is sent. The set or group of
media gateways may be defined somewhere else. In other words,
in this embodiment, the media gateway group identifier is a
placeholder for a list of media gateways defined somewhere
else. This may imply that
a) a definition for each media gateway shall be known in
the call contrel node;
b) there are one or more definitions of media gateway
groups, while each media gateway in a media gateway group
belongs tc the set of media gateways known in the call
control node {(defined in a} }; and
c) each media gateway group has an associated group
identifier.
This kind of media gateway group may be called an explicitly

defined media gateway group {(MGG).

As an example, let us assume that media gateways MGw-1, MGw-
2, MGw-3, ... , MGw-7 are defined in a call control node,

Then, the following media gateway groups may for instance be

defined:
MGG-1 = {MCGw-1, MGw-2, MGw-3};
MGG-2 = {MGw-1, MGw-4, MGw-5}; and
MGG-3 = {MGw-5, MGw-6}.
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Such media gateway node negotiation may be introduced in BICC
as follows. If BICC is used as call contrel protocol, an
identifier BCU-IDwes is defined with the same data format as
BCU-ID is defined for the BICC protocol (5 octets). This
value can be passed over the standard BICC message without
any modification. Any node that does not know the value has
to ignore this parameter (BICC standard). In nodes that
support the usage of BCU-IDws, the value is treated as an
identifier for a set of media gateway nodes and media gateway

node negotiation is performed.

Fig. 10a illustrates a call control node according to an
embodiment of the invention. The call contreol node, herewith
referred to as originating or first call control node 6, is
configured to participate in establishing a call in a
communication network 2 and in negotiating media gateways 4
to be used for the call. The call control node 6 is
configured to operate in a control plane and includes a
sender 62 configured for sending, towards ancther call
control nede 8 (neot illustrated in Fig. 10a) in the control
plane, a message identifying a list of at least two media
gateways 4 considered eligible for the call to be

established.

Fig. 10b illustrates a call control node according to an
embodiment of the invention. Besgides comprising a sender 62
ag described with reference to Fig. 10a, the call control
node 6 includes a receiver 64 configured for receiving a
message identifying a selected media gateway 4, and a
completor 66 configured for completing, or attempting to
complete, the call to be established using the selected media

gateway 4 identified in the received message.
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Fig. 11 illustrates a call control node according to an
embodiment of the invention. The call control node is
herewith referred to as terminating or second call control
node 8. It is configured to participate in establishing a
call in a communication network 2. The terminating call
control node 8 is configured to operate in = cogtrol plane
and includes a receiver 82, a remover 84, a selector 86 and a
sender 88. The receiver 82 is configured for receiving, from
another call control node 6 or 7 {(not illustrated in Fig. 11)
in the control plane, a message identifying a list of at
least two media gateways 4. The remover 84 is configured for
removing from the list identified by the received message,
the media gateways 4 which the call control node 8 cannot
select for the call. The selector 86 is configured for
selecting, from the list, a media gateway to be used for the
call to be established. The sender 88 is configured for
sending, towards the other call contrcl node 6 or 7, a

message identifying the selected media gateway 4.

Fig. 12a illustrates a call control node according to an
embodiment of the invention. The call control node is
herewith referred to as intermediate or third call control
node 7. The call control node 7 includeg a receiver 72, a
remover 73 and a forwarder 74. The receiver 72 is configured
for receiving a message sent from a first other call control
node 6 (not illustrated in Fig. 12a), or another iatermediary
call contrel node 7 (not illustrated in Fig. 12a), in the
control plane towards a second other call contrel node 8 (not
illustrated in Fig. 12a), or anocther intermediary call
control node 7 {(not illustrated in Fig. 12a}, in the control
plane, wherein the message identifies a list of at leagt Lwo
media gateways. The remover 73 is configured for removing,

from the list identifier by the received message, the media



10

15

20

25

30

39
WO 2009/034098 PCT/EP2008/061975

gateways 4 which the call control node 7 cannot select for
the call. If all media gateways can be selected, no media
gateway identifier is removed from the list. If only one
media gateway from the list can be selected, the list is left
with one element. If no media gateway from the list can be
selected, the list is empty and a new list of media gateways
may be created based on the constraints of the call control
node 7. Finally, the forwarder 74 ig configured for
forwarding, towards the second other call control node 8, a

message identifying the list.

Fig. 12b illustrates an intermediate call control node 7
including the functicnalities of the call control node of
Fig. 12a and a receiver 75, a selector 76 and a forwarder 77.
The receiver 75 is configured for receiving a message sent
towards a first other call control node 6 (not illugtrated in
Fig. 12b), or towards another intermediary ~all control node
7 (not illustrated in Fig. 12b), in the control plane by a
second other call control node 8 (not illustrated in Fig.
12b), or by another intermediary call control nede 7 (not
j1lustrated in Fig. 12a), in the control plane. The message
identifies a selected media gateway. The selector 76 is
configured for selecting, as a media gateway to be used for
the call to be established, the media gateway 4 identified in
the received message. Finally, the forwarder 77 is configured
for forwarding, towards the first other call contrel node 6,

the message identifying the selected media gateway 4.

The physical entities according to the invention, including
the call control nodes and the media gateways may comprise or
store computer programs including instructions such that,
when the computer programs are executed on the physical

entities, steps and procedures according to one embodiment of
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the inventicn are carried out. The invention alsoc relates to
such computer programs for carrying out methods according to
the invention, and to any computer-readable medium storing

the computer programs for carrying cut methods according to

the invention.

Where the terms “sender”, “receiver”, “completor”, “remover”,
wzelector”, and “forwarder” are used herewith, no restrictiocn
is made regarding how distributed these elements of a call
control node may be and regarding how gathered elements may
be. That is, the congtituent elements of a unit may be
distributed in different software or hardware components or
devices for bringing about the intended function. A plurality
of distinct elements may also be gathered for providing the

intended functionalities.

Any one of the above-referred elements of a call contrcl node
may be implemented in hardware, software, field-programmable
gate array (FPGA), application-specific integrated circuit

(ASICs), firmware or the like.

In further embodiments of the inventibn, any one of the
above-mentiocned and/or claimed sender, receiver, completoer,
remover, selector and forwarder ig replaced by sending means,
receiving means, completing means, removing means, selecting
means or forwarding means respectively, or by a sending unit,
a receiving unit, a completing unit, a removing unit, a
selecting unit or a forwarding unit respectively, for
performing the functions of the sender, receiver, completor,

remover, selector or forwarder respectively.

In further embodiments of the invention, any one of the

above-described procedures, portions of procedure and/or
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steps may be implemented ﬁsing computerwreadable

instructions, for instance in the form of
understandable procedures, methods or the
of computer languages, and/or in the form

software on firmware, integrated circuits

computer-
like, in any kind
of embedded

or the like.

although the present invention has been described on the

basis of detailed examples, the detailed examples only serve

to provide the skilled person with a better understanding,

and are not intended to limit the scope of the inventiocon. The

scope of the invention is much rather defined by the appended

claims.
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Claims

Method for establishing a call in a communication
network (2) by selecting media gateways (4) to be used
for the call, the media gateways (4) being in a user
plane, the method incliuding a negotiating procedure
(3100) provided at least with steps wherein

a first call contrel node (6) in a control plane
sends (5102), towards a second call control node (8} in
the control plane, a message identifying a list of at
least two media gateways (4) considered eligible for the

call to be established.

Method of claim 1, wherein sending {(S102) the message by
the first call control ncde (6) towards the second call
control node (8) is in the forward direction, which is

the direction of establishment of the call connection.

Method of claim 1 or 2, wherein the negotiating
procedure {$100) is further provided with steps wherein
the second call control node (8)

receives (8104) the message from the first call
control node (6);

removes {8106), from the list identified by the
received message, the media gateways (4) which the
second call contrel node {8) cannot gelect for the call;

gselects (S108), from the list, a media gateway (4)
to be used for the call to be established; and

sends (S110), towards the first call contrcl node
(6), a message identifying the selected media gateway

(4).
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4. Method of claim 3, wherein the negotiating procedure
(8100} is further provided with steps wherein the first
call control node {6)
receives (8112} the message identifying the selected
5 media gateway (4); and
completes (8114), or attempts to complete, the call
to be established using the selected media gateway (4]

identified in the received message.

10 5. Method according to any one of the preceding claims,
wherein the negotiating procedure (8100) is further

provided with steps wherein a third call control node

{7)
receives (8116) the message sent by the first call
15 control node (6) sent towards the second call control
node {8} ;

removes (8118), from the list identified by the
received message, the media gateways {4} which the third
call control node (7)) cannot select for the call; and
20 forwards (8120), towards the second call control

node (8), a message identifying the list.

6. Method, performed by a call control node (6) in a

contrel plane, for participating in establishing a call

25 in a communication network {2} by selecting media
gateways (4) to be used for the call, the media gateways
(4) being in a user plane, the method including a
negotiating procedure (8600} provided at least with
steps wherein

30 the call control node (6) sends (8102), towards
another call control node (8) in the control plane, a

message identifying a list of at least two media
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gateways (4) considered eligible for the call to be

egtablished.

Method of claim &, wherein sending (S102) the message by
the call control node (6) towards the other call control
node (8) is in the forward direction, which is the

direction of establishment of the call connection.

Method of claim 6 or 7, wherein the negotiating
procedure (S600) is further provided with steps wherein
the call control node (6}

receives {8112} a message identifying a selected
media gateway; and

completes (8114}, or attempts to complete, the call
to be established using the selected wmedia gateway (4)

identified in the received message.

Method, performed by a call control node (8) in a
control plane, for participating in establishing a call
in a communication network (2) by selecting media
gateways (4) to be used for the call, the media gateways
(4) being in a user plane, the method including a
negotiating procedure (8800) provided at least with
steps wherein the call control node (8)

receives (8104), from another call control node (6)
in the control plane, a message identifying a list of at
least two media gateways (4);

removes {S106), from the list identified by the
received message, the media gateways (4) wnich the call
control node (8) cannot select for the call;

selects (8108), from the list, a media gateway (4)
to be used for the call to be establisghed; and
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10.

11.

sends (8110), towards the other call control node
(6}, a message identifying the selected media gateway

(4) .

Method, performed by a call control node (7) in a
control plane, for participating in establishing a call
in a communication network {2) by selecting media
gateways (4} to be used for the call, the media gateways
(4) being in a user plane, the method including a
negotiating procedure (8710) provided at least with
steps wherein the call control node (7)

receives (S116) a message sent from a first other
call control node (6) in the control plane towards a
gecond other call control node (8) in the control plane,
the message identifying a list of at least twe media
gateways (4);

removes (8118), from the list identified by the
received message, the media gateways (4) which the call
control node (7) cannot select for the call; and

forwards {(8120), towards the second other call

control node (8), a message identifying the list.

call control node (6) configured to participate in
establishing a call in a communication network (2) and
in negotiating media gateways (4) to be used for the
call, the media gateways (4) being in a user plane, the
call controcl node (6) being configured to operate in a
control plane and including

a sender (62) configured for sending, towards
another call control node {8) in the control plane, a
message identifying a list of at least two media
gateways (4) considered eligible for the call to be

eztablished.
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12.

13.

14

Node {6} cof claim 11, further including

a receiver (64) configured for receiving a message
identifying a selected media gateway (4); and

a completor (66} configured for completing, or
attempting to complete, the call to be established using
the selected media gateway (4) identified in the

received message.

Call control node (8) configured tc participate in
establishing a call in a communication network ({(2) and
in negotiating media gateways (4) to be used for the
call, the media gateways (4} being in a user plane, the
call control node (8) being configured to operate in a
control plane and including

a receiver (82) configured for receiving, Ifrom
another czall control node (&) in the control plane, a
mesgsage identifying a iist of at least two media
gateways (4) ; |

a remover (84) configured for removing, from the
list identified by the received message, the media
gateways (4} which the call control node (8) cannot
gelect for the call;

a selector (86) configured for selecting, from the
list, a media gateway to be used for the call to be
established; and

a sender (88) configured for sending, towards the
other call control node (6), a message identifying the

selected media gateway (4).

Call control node (7) configured to participate in
establishing a call in a communication network (2} and

in negotiating media gateways (4) to be used for the
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i5.

call, the media gateways {4) being in a user plane, the
call control node (7)) being configured to operate in a
control plane and including

a receiver (72) configured for receiving a message
sent from a first other call control node (6) in the
control plane towards a second other call control node
(8) in the control plane, the message identifying a list
of at least two media gateways (4);

a remover (73) configured for removing, from the
list identified by the received message, the media
gateways (4) which the call control node (7) cannot
select for the call; and

a forwarder {74) configured for forwarding, towards
the second other call control node (8), a message

identifying the list.

Computer program compriging instructions configured,
when executed on a call control node (6, 7, 8}, to cause
the call control node (6, 7, 8} to carry out the method

according to any one of claims 6 to 10.
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