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Description

Technical field of the invention

[0001] The present invention relates to a method ac-
cording to the preamble of claim 1. Devices and software
programs embodying the invention are also described.

Background

[0002] Communication networks consist of intercon-
nected nodes and can be subdivided into core networks
and access networks, the latter providing access to user
equipment, for example a wireless access for mobile user
equipment to a radio access network. Core networks in-
terconnect access networks and further networks, e.g.
other core networks or the Internet. In the UMTS archi-
tecture, an access network can be controlled by an RNC
(radio network controller) which is connected to the core
network and provides access to the core network, i.e.
serves as access node.
[0003] For the transmission on a connection, speech
is encoded according to a coding scheme, alternatively
denoted as codec. A coding scheme can transport
speech either in a compressed or in a non-compressed
mode. In many networks, different coding schemes can
be used and different nodes can have different capabil-
ities for handling the coding schemes. Transcoders per-
form the transcoding and rate adaptations between dif-
ferent coding schemes. TFO (Tandem Free Operation)
is a configuration of two transcoders with compatible cod-
ing schemes on the compressed voice sides at both ends
of a connection, i.e. on the interface to the user equip-
ment. In this case, the transcoding stages can be by-
passed and the compressed voice coding used end to
end in the connection.
[0004] Out of band coding negotiation allows that
speech connections are established end to end with a
common coding scheme, i.e. the same speech coding is
used in the whole connection between the access net-
works. The advantage is that maintaining compressed
voice saves core network bandwidth and optimizes
speech quality because transcoding stages are avoided.
[0005] The ITU (International Telecommunication Un-
ion) protocol BICC (bearer independent call control) sup-
ports out of band signaling procedures which allow a ne-
gotiation of the coding scheme between network nodes.
In the ITU-T proposal BICC Q.1901 (International Tele-
communication Union, June 2000), coding scheme ne-
gotiation is performed from the originating control node
in a connection to each subsequent node by including a
list of allowed coding schemes in the APP (Application
Transport Parameter) parameter in the IAM (Initial Ad-
dress Message) for the set-up of the connection. Each
node checks the list and if it does not support a particular
coding type it removes it from the list. The adapted list is
passed on with the IAM and any non-supported types
are removed as long as the BICC signaling is supported.

When the final node, either the terminating node or the
last node supporting BICC is reached, the coding scheme
type with highest priority is selected. This coding scheme
and the list (reduced to an active coding scheme list) are
returned to the originating node via all intermediate
nodes.
[0006] If a transcoder selection is performed by a node
at a PLMN (Public Land Mobile Network) border then the
indication of the selected coding scheme to subsequent
nodes in the section of the connection through the PLM
network is a compressed voice coding scheme. In the
BICC coding scheme negotiation procedures there are
no rules defining how many transcoder stages are al-
lowed and whether an access network that supports out
of band coding scheme negotiation can insert transcod-
ers to keep TrFO (transcoder free operation) between
the access node and the rest of the network. The number
of transcoding stages in a connection end to end can
seriously affect the speech quality. If TFO is not possible,
more than three transcoding stages typically cause sub-
stantial speech degradation. The number of stages caus-
ing a substantial degradation depends on the coding al-
gorithm and the speech degradation by further entities
in the connection.
[0007] The coding scheme negotiation procedures
may result in transcoders being inserted to enable sup-
plementary services or because the bearer technology
in a node or network does not support compressed voice.
For example, ATM (Asynchronous Transfer Mode) net-
works allow the transmission of either compressed or
non-compressed speech while STM (Synchronous
Transfer Mode) networks require non-compressed
speech coding. Furthermore, the negotiation should re-
sult in the optimum location of the transcoders which is
not always the case. For example, for connections exiting
an STM network to ATM, a transcoder should be located
at the network edge to save bandwidth in the ATM net-
work by use of a compressed coding scheme.
[0008] In many cases, it is necessary to modify the
coding scheme in a section of a connection. For example,
a connection is often transferred between different ac-
cess networks due to a handover. Modifications in the
core network are disadvantageous, especially if they re-
quire increased transmission bandwidth which will some-
times not be available causing a termination of the con-
nection. The transcoder number in a connection can be
increased by a modification with corresponding quality
degradation. Again, an optimum location of transcoders
is often not achieved.
[0009] US patent 6,903,862 describes a method and
apparatus for detection of tandem vocoding to modify
vocoder filtering in order to prevent speech degradation
due to tandem vocoding operation in a digital communi-
cation system. In the method a vocoder Passes PCM
signals to a Public switched telephone network (PSTN)
and receives PCM input over the PSTN. The vocoder
adds a detection code to the output and constantly mon-
itors the least significant bit of the PCM input for a detec-
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tion code indicating that a second vocoder is connected
at the receiving end. If the detection code is detected,
then a modified filter mode is established. In the modified
filter mode, the filtering is modified to prevent degradation
of output speech signals. However, this patent does not
address the above problems.

Summary and description of the invention

[0010] It is an object of the present invention to obviate
the above disadvantages and enhance the average qual-
ity of connections in a communication network. It is a
further object to avoid both a deterioration of a connection
due to changes in the coding scheme and to minimize
impacts on the connection in the core network.
[0011] According to the invention, the method de-
scribed in claim 1 is performed. Furthermore, the inven-
tion is embodied in a node and a program unit as de-
scribed in claims 13 and 15. Advantageous embodiments
are described in the further claims.
[0012] The proposed method concerns a communica-
tion network comprising a plurality of interconnected
nodes. In the communication network, a connection is
established stepwise between nodes, generally with an
establishment message or a group of establishment mes-
sages. At least two of the nodes are adapted to insert an
entity into the connection which affects the connection
quality or remove an entity affecting the connection qual-
ity from the connection. The entity can be embodied as
hardware or as software executed in a processing system
of a node.
[0013] An indicator is forwarded between nodes con-
trolling the connection, preferably until a final node con-
trolling the connection is reached or a last node which
can handle the indicator. The indicator indicates whether
an entity affecting the connection quality is present in the
connection or, if the connection is not yet completely es-
tablished, in the part of the connection already estab-
lished. The indicator can for example be sent in the es-
tablishment message. Anode controlling the connection
is adapted to insert an entity into the connection or re-
move an entity from it, optionally by control messages to
other nodes. In case that the controlling node decides an
insertion or removal of a transcoder, the node adjusts
the indicator accordingly before forwarding the adjusted
indicator to a further node controlling the connection.
[0014] In a decision to insert or remove an entity during
the establishment or modifications of the connection, a
node controlling the connection can then check the value
of the indicator. The decision can be triggered for exam-
ple by a request modify the connection parameters from
a further node or in the node itself, e.g. if a handover is
necessary. For example, the result of the decision can
be to add a transcoder if the indicator indicates that no
transcoders are present in the connection while prefer-
ably no transcoders are added if further transcoders are
already present. The removal of a transcoder is caused
if a node in the connection receives a request to modify

the coding scheme in one section of the connection to
the coding scheme which is already used in the adjacent
section on the other side of said node as a preferable
node compares the coding schemes in both adjacent
sections and removes unnecessary transcoders.
[0015] The proposed method is especially adapted to
out of band signaling for connection establishment and
modification. It is, however, also applicable for connec-
tions with in-band signaling. In the latter case, the con-
nection is preferably established in a first step, the pres-
ence of entities affecting the quality and the indicator are
determined in a second step and finally modifications of
the entities can be performed to achieve the desired value
of the indicator.
[0016] The proposed method allows to enhance the
average quality of connections in a communication net-
work and avoid the deterioration of a connection due to
changes in the coding scheme. Impacts on the connec-
tion in the core network are minimized because many
modifications can be kept local in a single node or in an
adjacent pair of nodes. It is possible, to perform tempo-
rary modifications, especially when localized within a
node, without sending an indicator, for example an inser-
tion of a transcoder pair into the connection for an an-
nouncement or tone insertion.
[0017] In a preferred embodiment, the indicator is a
flag indicating whether any entity is present in the con-
nection. This allows a simple implementation of the meth-
od and a small message size.
[0018] Alternatively, the indicator can be a counter in-
dicating the number of entities in the connection. The
indicator can also be a variable indicating the accumu-
lated speech degradation by the entities in the connec-
tion. For the evaluation of the indicator in the decision, a
comparison to a threshold value is proposed. This allows
to insert a further transcoder even if the connection al-
ready comprises one while a higher transcoder number
or speech degradation than the threshold is excluded.
The control of the connection is improved in this way.
[0019] The entity affecting the speech quality can es-
pecially be a transcoder or a pair of transcoders. Another
example is a conference device for connecting confer-
ence calls.
[0020] Handling and control of the connection can be
performed in the same node, e.g. in a mobile services
switching center according to GSM specifications. Alter-
natively, the communication network can comprise a sep-
arate control plane with control nodes and a user plane
with payload nodes which are controlled by the control
nodes. Then control messages, e.g. establishment mes-
sages, comprising the indicator are sent between control
nodes and the connection is set up between payload
nodes.
[0021] The proposed method is especially suitable if
the connection is a speech connection.
[0022] In a modification of the connection, the insertion
or removal of entities is preferably controlled by modifi-
cation messages between the nodes controlling the con-
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nection.
[0023] To provide the present value of the indicator to
the nodes controlling the connection, the indicator can
be included in an establishment message or modification
message. Preferably, the result of all changes during the
establishment or modification of a connection, i.e. the
final value of the indicator, is forwarded to the nodes con-
trolling the connection, especially to the nodes adapted
to insert or remove an entity. The indicator can be updat-
ed in an acknowledgement message for a modification
message or an establishment message, respectively.
[0024] To resolve conflicts in the case of crossing mod-
ification messages, it is proposed that a defined node
controlling the connection has a priority for selecting a
modification. For example, either the originating or the
final node in any connection can have the priority to dis-
card modifications by other nodes in this case.
[0025] A preferable node for the control of a connection
in a communication network with a plurality of nodes has
an interface to at least one further node for receiving con-
trol messages for a connection, e.g. establishment mes-
sages, modification messages or acknowledgements. A
processing system of the node is adapted to establish at
least a section of the connection and insert an entity into
the connection which affects the connection quality or
remove an entity affecting the connection quality from
the connection. If the node is a control node, these proc-
esses can be performed by corresponding commands to
a payload node.
[0026] The processing system of the proposed node
checks a received control message for an indicator indi-
cating the presence of an entity affecting the connection
quality in the connection and stores the value of the in-
dicator in a memory. The processing system checks the
present value of the indicator when it performs a decision
to insert or remove an entity. The processing system ad-
justs the stored value of the indicator according to the
decision and forwards the value over the interface to a
further node in the connection. The node can be used in
any of the above methods.
[0027] An advantageous program unit is stored on a
data carrier or loadable into a network node and com-
prises code for receiving a control message for a con-
nection, e.g. an establishment message or a modification
message or an acknowledgement message. The pro-
gram unit checks the received message for an indicator
which indicates the presence of an entity affecting the
connection quality in the connection. The unit evaluates
the indicator in a decision to insert or remove an entity
affecting the quality of the connection, adapts the indica-
tor according to the decision and sends it in a message
to a further node which controls the connection. The pro-
gram unit initiates the insertion or removal of the entity
according to the decision. Functions of the program unit
can be performed by function calls to other program units,
e.g. to a processing system. The program unit can per-
form steps from any of the above methods.
[0028] The foregoing and other objects, features and

advantages of the present invention will become more
apparent in the following detailed description of preferred
embodiments as illustrated in the accompanying draw-
ings.

Brief description of the drawings

[0029]

Fig. 1 shows the establishment of a first connection
in a communication network

Fig. 2 shows the establishment of a second connec-
tion in a communication network

Fig. 3 shows the establishment of a connection with
a transcoder on the border between two core
networks

Fig. 4 shows the establishment of a connection with
a transit network between two core networks

Fig. 5 shows a first alternative for the connection de-
picted in figure 1 after a handover

Fig. 6 shows a second alternative for the connection
depicted in figure 1 after a handover

Fig. 7 shows a connection corresponding to figure 4
after a handover

Fig. 8 shows the establishment and modification of a
connection according to the invention

Fig. 9 shows the establishment of a connection ac-
cording to a further embodiment of the inven-
tion

Fig. 10shows a modification of the connection in
figure 9 after a handover.

Fig 11 shows a flow diagram in a control node accord-
ing to the invention

Fig 12 shows a flow diagram in an originating control
node according to the invention

Detailed description of preferred embodiments of the in-
vention

[0030] In the following description, figures 1 to 4 show
different examples of connections. Figures 5 to 7 depict
the influences of modifications on these connections
without the proposed method while figures 8 to 10 illus-
trate the influences of modifications performed using the
proposed method. Corresponding reference signs relate
to corresponding features in all figures.
[0031] Figure 1 shows the establishment of a first con-
nection in a communication network. The network com-
prises a user plane with payload nodes MG, e.g. media
gateways, for the handling of the payload. At both ends,
access nodes RAN provide connections to UMTS radio
access networks which handle the wireless connections
to user equipment. A control plane comprises control
nodes, e.g. mobile services switching centers MSC and
transit nodes TSN, which control the nodes MG handling
the payload. It is possible that a control node controls
several payload nodes or that a payload node is control-
led by several control nodes simultaneously.
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[0032] The connection establishment is initiated from
an originating control node MSC, e.g. according to a call
request received from user equipment via access node
RAN. The connection is established stepwise using one
or several messages sent between the control nodes
controlling the nodes handling the payload in the next
sections of the connection CO. The messages comprise
a list CL of possible coding schemes for the connection
which can be selected by the receiving node. A typical
coding scheme list comprises for example the schemes
AMR (Adaptive Multirate Coding), EFR (Enhanced Full
Rate) and PCM which is also denoted G711. The receiv-
ing node returns an acknowledgement message SC with
the selected coding scheme indicated in brackets. In the
example, the AMR coding can be selected for the whole
connection because all nodes are compatible with UMTS
specifications.
[0033] The connection in figure 1 is established be-
tween two UMTS PLMN networks CN1, CN2 as indicated
by a dot-dashed line separating both. The transport mode
in the user plane of both networks is for example ATM.
When the connection is set up from access node RAN
and all nodes select AMR for the connection, this coding
scheme can be used end to end between both radio ac-
cess nodes RAN, RAN’ through both core networks CN1,
CN2.
[0034] For simplicity, as in all figures, connections rep-
resented by dashed lines indicate a coding scheme with
speech compression while continuous lines indicate a
coding scheme without speech compression. Black rec-
tangles represent a transcoder TR in the respective node.
[0035] The coding scheme negotiation procedures al-
low a node to insert a transcoder if it cannot continue the
connection establishment using a compressed voice
coding scheme from the available list CL. In a second
connection depicted in figure 2, the originating access
node RAN is again part of a UMTS radio access network
while the receiving end is a GSM network with a base
station controller as access node BSC for the connection
to the core network CN2. As in figure 1, the AMR coding
scheme can be used throughout most of the connection
[0036] However, at the receiving end it is necessary
to include a transcoder to convert the coding scheme to
the PCM type required by the base station controller
BSC’.
[0037] Different scenarios with a transcoder TR’,
TR" on the border between two core networks are shown
in figures 3 and 4. In figure 3, the terminating user is
located in a PSTN (Public Switched Telephone Network)
CNF with a local exchange LE as control node and con-
nected to an access node SUB. In the PSTN, the selected
is coding scheme is G711 while in the PLMN CN1 serving
the originating user, the selected coding scheme is AMR.
This requires the insertion of a transcoder TR’ on the
border of both networks. As this is the only transcoder in
the connection, the speech quality is sufficient.
[0038] In the example of figure 4, the originating user
is served by a UMTS access network with access node

RAN while the terminating user is served by a GSM net-
work with access node BSC. Both networks are intercon-
nected by a transit network TNN which does not support
the transmission of compressed voice but forwards an
establishment message CT and transfers an acknowl-
edgement message ST. In this case the originating end
receives AMR coding scheme while the terminating end
of the connection requires G711 coding scheme. A fur-
ther transcoding is required for the transit network TNN
which can be for example an STM network requiring PCM
coding. Corresponding transcoders TR" are located at
the borders indicated by dot-dashed lines between the
core networks CN1, TNN, CN2. The result is that the high
number of four transcoding stages results in a strong
quality degradation of the connection.
[0039] It is often necessary to modify the coding
scheme in a section of a connection, e.g. if the connection
is transferred between different access networks due to
a handover which can be required when a user leaves a
coverage area of a network or if a different access net-
work is needed to fulfil changed connection require-
ments. As can be seen from figures 5 to 7 there are gen-
erally two options if a modification is necessary for the
encoding in a section of a connection.

1. A coding scheme modification can be performed
and signaled, the modification either resulting in a
different compressed voice coding scheme (<
16kb/s) or in a PCM (Pulse Code Modulation) non-
compressed coding (64kb/s).
2. Two transcoders can be inserted, one to match
the active coding scheme of the section of the con-
nection and the other to match the new coding
scheme after modification. PCM encoding runs be-
tween the transcoders. If the transcoders are co-lo-
cated only a very short section of the transmission
is performed at 64 kb/s, ideally within a node.

[0040] If the first option is performed and no transcod-
ers are in the connection as in the example of figure 1,
then the BICC coding scheme modification procedures
result in a transcoder inserted at the far end’s access
node. This is where the coding scheme modification pro-
cedures will be terminated because any intermediate
node receiving a code modification message MC per-
forms the modification and forwards the message to the
subsequent node until a node is reached which can not
pass it on. Thus the entire connection through the core
networks reverts to PCM with a data rate of 64kb/s which
is confirmed in an acknowledgement message MCA re-
turned to the node which initiated the modification. The
modification is often disadvantageous as more band-
width is needed in the network and modifications are nec-
essary in all nodes. Two transcoders are added to the
connection as can be seen from the comparison of figures
1 and 5.
[0041] If a re-negotiation of the connection with a new
list of coding schemes is allowed in the network, the result
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can be a coding which was not negotiated at connection
establishment, e.g. the modified coding scheme is not
contained in the GSM coding scheme list to support TFO.
Then there may be a node in the connection that does
not support the coding scheme. As a result it would also
be necessary to use PCM across the network.
[0042] The second of the above options is advanta-
geous if the entire connection was originally transcoder
free because only two transcoders are added which are
preferably located in the same access network or in an
access node and a node adjacent to the access network
requiring the modification. No modifications of other sec-
tions of the connection and in further nodes of the con-
nection are required. Thus bandwidth is saved and also
the complications avoided of inserting transcoders at the
far end of the connection. This is obvious from the com-
parison of figures 5 and 6.
[0043] However the second option is not the best so-
lution if the connection was already established with
transcoders in other parts of the network like in figure 4.
This results in six transcoders in the example of Figure
7 which severely affect the connection quality. In con-
trast, a coding scheme modification according to the first
option would remove one transcoder in the example of
figure 4. In the example of figure 3, the second option
would also increase the transcoder number.
[0044] A problem with existing connection control mes-
sages is that the nodes in a connection do not know if
the connection was successfully negotiated end to end
with a single coding scheme or if a transcoder is inserted,
e.g. when the connection crosses the border between
networks. The proposed method provides information to
the nodes which perform coding scheme negotiation
about the transcoding stages in the connection. The node
can then optimize the establishment or modifications in
the encoding of the connection both for bandwidth usage
and transcoding stages, i.e. the node can select the pref-
erable of the-two options above.
[0045] The method proposes a new indicator which is,
e.g., added to the message in the negotiation of the con-
nection parameters according to BICC. The indicator can
be implemented in a number of different ways. Two em-
bodiments are a flag indicating whether a connection is
transcoder-free from end to end or a counter containing
the number of transcoders in a connection.
[0046] It is possible that the connection is modified at
two nodes, e.g. in the case of a handover at both ends
of a connection or an introduction of a supplementary
service and a handover. In this case the indicator is not
sufficient to achieve the desired configuration of trans-
coders. For example, nodes at both ends of a connection
may add a pair of transcoders resulting in four transcod-
ers. This can be avoided by a Code Modification message
CM sent to all control nodes in the connection comprising
the indicator or indicating that the indicator is changed.
The control nodes MSC, TSN for the access and payload
nodes are in this way always provided with the present
state of the flag or counter of transcoders in the connec-

tion.
[0047] A problem can arise in case of a crossed event
when both sides modify the connection and accordingly
the indicator almost simultaneously, i.e. the indicator is
not updated by the code modification message CM suf-
ficiently fast to represent the present state of the connec-
tion. To resolve this problem an acknowledgement MCA
is proposed. Preferably, the acknowledgement MCA also
comprises the present state of the indicator. One side of
the connection, e.g. the originating side has a higher pri-
ority to insert transcoders. The side with the higher priority
can then reject the change of the side with lower priority
and only the lower priority side modifies the encoding.
[0048] In the first embodiment the indicator is a flag TF
which indicates whether the coding scheme negotiation
for the set-up of a connection or a modification was per-
formed end to end or terminated at an intermediate node
in the network. This provides the necessary information
for the nodes in the connection, e.g. the control node for
an access network, to decide if they can add one or two
further transcoders in a connection. If this is the case,
the access node and the adjacent payload node add a
pair of transcoders if the flag is not set while no transcoder
or a single transcoder is added if the flag is set. For ex-
ample, in case of a handover from a UMTS to a to GSM
access network, the UMTS AMR can be kept in a PLMN
as shown in figure 8. This saves bandwidth in the core
network and avoids unnecessary modifications of the
connection. An advantage of the embodiment of the in-
dicator as flag is that a single bit is sufficient to represent
the possible states "y" corresponding to a transcoder free
connection end to end and "n" corresponding to a con-
nection comprising transcoders. The implementation is
simple.
[0049] In the second embodiment, the indicator is a
counter representing the number of transcoding stages
which is passed between nodes during connection set-
up and changes in the transcoding. This allows the ap-
plication of a threshold for the number of transcoding
stages that may be inserted. More generally, the method
can also be applied to avoid speech degradation due to
other equipment in the connection which affect the
speech quality. The maximum number of stages depends
on the level by which the connection is affected in every
stage. A suitable threshold value is for example three
transcoding stages as maximum allowed value. The
threshold can also depend on the selected coding
scheme in a section, e.g. the threshold may be three
stages except when EFR coding is selected for which a
maximum of four stages could be allowed. In a third em-
bodiment, is also possible that instead of a counter rep-
resenting the number of stages, the indicator is a variable
which is increased according to the level of degradation
caused by the respective stage.
[0050] When a connection is established with BICC
messages, the APP sent in the forward direction includes
the indicator and the indicator is incremented if a node
inserts a transcoder unit. The terminating node receives
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the indicator and determines if it can still add transcoders.
If the terminating node inserts a transcoder, it also incre-
ments the counter. From the terminating node, the coun-
ter is returned to the originating node in the APM (Appli-
cation Transport Mechanism) along with the selected
coding scheme. The value is stored in all nodes control-
ling the connection. If a modification occurs, for example
due to handover, the transcoder counter is updated and
sent with the APM for coding scheme modification to all
control nodes for the connection.
[0051] If a network node starts the coding scheme ne-
gotiation for a connection from a network in which the
transcoder counter is not supported (e.g. in which BICC
is not supported or in which a flag instead of a transcoder
counter is used) preferably a default value is set corre-
sponding to an unknown number of transcoding stages.
[0052] Figure 9 depicts the set-up of a connection in a
communication network as described with respect to fig-
ure 4. The originating MSC has received AMR as select-
ed coding scheme in message SC, and thus compressed
speech is used across the core network CN1. In this case,
the transit network TNN is adapted to forward the indi-
cator, i.e. transcoder counter TN, in a message CT and
in the corresponding acknowledgement ST. Therefore,
all control nodes in the connection are provided by the
acknowledgement messages SC, SC’, ST with the infor-
mation that two transcoders are linked into the connec-
tion.
[0053] In figure 10, a handover HO for this connection
is performed from a UMTS access node RAN to a GSM
access node BSC. The anchor node MSC for the hando-
ver HO has stored the counter indicating that the con-
nection already has two transcoders in it. If two further
transcoders are added in the access section of the con-
nection then the threshold for the number of transcoders
will be exceeded. Therefore, a single transcoder is added
in the access node BSC as required by the handover
resulting in a present transcoder number of three in the
connection. The decision is then made in the control node
MSC to modify the coding scheme to PCM which gener-
ally reduces the number of transcoders in a connection
to a maximum of two because all nodes in the core net-
works can handle the PCM coding scheme. The infor-
mation is passed on to the next control node in the code
modify message MC with the present counter value of
three. The message to modify to the PCM coding
scheme, which is already used in one section of the con-
nection adjacent to payload node MG’, also in the other
section adjacent to payload node MG’ allows the control
node TSN to remove the transcoder unit at the network
border. The updated transcoder counter TN of two is then
returned to the control node MSC in the acknowledge-
ment MCA. Preferably, the updated transcoder counter
TN is also forwarded to the further control nodes TSN’,
MSC’ in the connection with messages MCA’, MCA".
[0054] The same decision can also be performed if the
counter is not supported by the transit network and set
to a default value by the transit node TSN. Then the an-

chor MSC performs the same decision based on the fact
that an unknown number of transcoders is present in the
connection.
[0055] Both in the case of figure 9 and figure 10, the
first control node MSC could receive a high transcoder
number in the acknowledgement messages SC, MCA,
depending on the selections of the other control nodes
TSN, TSN’, MSC’ in the connection and the network ar-
chitecture. In this case, the first control node MSC can
modify the connection with a further code modify mes-
sage to reduce the transcoder number.
[0056] Figure 11 depicts an example of a flow diagram
for the decision to insert a transcoder in a terminating or
transit control node MSC, TSN for a connection, e.g. in
a node receiving an establishment message 2. In the
message 2, the control node receives a list CL with al-
lowed coding schemes and the counter TC with the trans-
coder number in the connection. The node checks if all
coding schemers in the list CL are supported and re-
moves unsupported schemes in step 4. Then a check 6
is performed whether a transcoder is needed or prefer-
able, e.g. because the node is located at a boundary
between core networks or to an access network with dif-
ferent transport protocols.
[0057] If the result of check 6 is that a transcoder
should be inserted, counter TC is incremented in step 8
and a comparison 10 of the transcoder counter with a
predefined threshold for the maximum number of trans-
coders is performed. If the result of comparison 10 is that
the transcoder number is equal to or larger than the
threshold, G711 is selected as coding scheme in step 12
and the transcoder counter decremented. Then a further
check 14 is performed whether the node is the terminat-
ing node controlling the connection or a transit node. In
case of a transit node, the list CL of allowed coding
schemes is reduced to G711 in step 16. The reduced list
CL consisting only of G711 as only allowed coding
scheme is forwarded together with the updated transcod-
er counter TC to the next control node for the connection
in a further establishment message 18.
[0058] The result of check 14 can also be that the con-
trol node is a terminating node, e.g. the last control node
before the terminating access network in the connection.
Then a transmission of the selected coding scheme, i.e.
G711, together with the transcoder number is performed
to the originating node of the connection via all previous
transit nodes in a message 20.
[0059] If no transcoder is needed as determined in
check 6 or if the transcoder number is below the threshold
as determined in check 10, then also a check 22 is per-
formed whether the node is the terminating node control-
ling the connection. For a terminating node, a selection
24 of a coding scheme from list CL is performed. An in-
sertion 26 of one or a pair of transcoders is performed if
a transcoding is required as determined in check 6. The
selected coding scheme from check 22 and the final value
of the transcoder counter TC is returned in a message
20 to the originating node via all previous transit nodes.
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[0060] For a transit node according to check 22, the
adjusted list CL of coding schemes and the value of the
transcoder counter TC is forwarded to the next control
node for the connection in a message 18. Preferably, the
insertion of transcoders into the connection is performed
according to the selected coding scheme in an acknowl-
edgement message which is received in reply to mes-
sage 18.
[0061] Figure 12 depicts a corresponding flow diagram
for an originating control node in a connection. In a first
step 40, the transcoder counter TC is set to zero. Then
a decision 42 is performed whether a transcoder is need-
ed or preferable, e.g. because the local insertion of a
transcoder avoids the modification of the transcoding in
a further section of the connection. If the decision 42 is
to insert a transcoder, the counter is incremented in step
44. A list CL of allowed coding schemes is defined in step
46, depending on the capabilities of the originating node.
Finally, a message 48 comprising list CL and the value
of counter TC is forwarded in a message to the next con-
trol node for the connection. Depending on the imple-
mentation, the insertion of a transcoder can for example
be performed in step 44 or when an acknowledgement
in reply to message 48 is received with a selected coding
scheme from the list CL.
[0062] The proposed method allows nodes to optimize
the insertion of transcoders, especially when out of band
coding scheme negotiation mechanisms are used. It will
be appreciated that the scope of the invention is limited
only by the claims.

Claims

1. Method for the control of a connection in a commu-
nication network comprising a plurality of nodes
(MSC, TSN, MG), wherein a connection (CO) is es-
tablished stepwise between nodes (MSC, TSN, MG)
and at least two of the nodes (MSC, TSN, MG) are
adapted to insert an entity into the connection (CO),
the entity affecting the connection quality, or to re-
move an entity affecting the connection quality from
the connection, wherein
an indicator is forwarded between nodes controlling
the connection (CO) wherein the indicator indicates
whether the connection (CO) comprises an entity af-
fecting the connection quality,
a node which decides to insert an entity into the con-
nection or remove an entity adjusts the indicator ac-
cordingly before forwarding it to a further node (MSC,
TSN, MSC’) controlling the connection (CO),
and a node (MSC, TSN, MSC’) controlling the con-
nection (CO) checks the value of the indicator when
it performs a decision to insert or remove an entity.

2. Method according to claim 1, wherein the indicator
is a flag (TF) indicating whether any entity is present
in the connection.

3. Method according to claim 1, wherein the indicator
is a counter (TN) indicating the number of entities in
the connection.

4. Method according to claim 1, wherein the indicator
is a variable indicating the accumulated speech deg-
radation by the entities in the connection.

5. Method according to claim 3 or 4, wherein the indi-
cator is compared to a threshold value in the deci-
sion.

6. Method according to any preceding claim, wherein
an entity is a transcoder (TR) or a conference device.

7. Method according to any preceding claim, wherein
the communication network comprises control
nodes (MSC, TSN) and payload nodes (MG) which
are controlled by the control nodes (MSC, TSN),
wherein the indicator is sent between control nodes
(MSC, TSN) and the connection (CO) is established
between payload nodes (MG).

8. Method according to any preceding claim, wherein
the connection (CO) is a speech connection.

9. Method according to any preceding claim, wherein
an entity is inserted or removed according to a mod-
ification message (MC).

10. Method according to any preceding claim, wherein
the indicator is sent with an establishment message
for the connection (CO) or a modification message
(MC) or an acknowledgement (MCA, SC) of the mod-
ification message or of the establishment message.

11. Method according to any preceding claim, wherein
a final value of the indicator after the establishment
or modification of the connection (CO) is forwarded
to nodes (MSC, TSN) in the connection which are
adapted to insert or remove an entity.

12. Method according to any preceding claim, wherein
a defined node (MSC) controlling the connection has
a priority for selecting a modification.

13. Node for the control of a connection in a communi-
cation network comprising a plurality of nodes (MSC,
TSN, MG), wherein the node (MSC, TSN) has an
interface to at least one further node (MSC, TSN) to
receive control messages for the connection (CO)
and has a processing system adapted to establish
at least a section of the connection (CO) and insert
an entity into the connection which affects the con-
nection quality or remove an entity affecting the con-
nection quality from the connection, wherein
the processing system is adapted to extract an indi-
cator from a control message, the indicator indicating
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whether an entity affecting the quality is present in
the connection (CO),
the processing system comprises a memory for stor-
ing the value of the indicator,
the processing system checks the value of the indi-
cator when performing a decision to insert or remove
an entity
and the processing system adjusts the stored value
of the indicator according to the decision and for-
wards the value over the interface to a further node
in the connection (CO).

14. The node according to claim 13 adapted to perform
a method according to one of the claims 2 to 12.

15. Program unit on a data carrier or loadable into a net-
work node, the program unit comprising code for per-
forming the steps of
receiving a control message (MC, MCA, SC) for a
connection checking the received message (MC,
MCA, SC) for an indicator which indicates whether
an entity affecting the connection quality is present
in the connection (CO),
evaluating the indicator in a decision to insert or re-
move an entity affecting the quality of the connection
(CO),
adapting the indicator according to the decision and
sending it in a control message to a further node in
the connection (CO),
initiating the insertion or removal of the entity accord-
ing to the decision.

16. Program unit according to claim 15, wherein the pro-
gram unit is adapted to perform a method according
to any of the claims 2 to 12.

Patentansprüche

1. Verfahren für die Steuerung einer Verbindung in ei-
nem Kommunikationsnetz, das eine Mehrzahl von
Knoten (MSC, TSN, MG) umfasst, wobei eine Ver-
bindung (CO) schrittweise zwischen Knoten (MSC,
TSN, MG) hergestellt wird und wenigstens zwei der
Knoten (MSC, TSN, MG) dazu ausgelegt sind, eine
Einheit in die Verbindung (CO) einzufügen, wobei
die Einheit die Verbindungsqualität beeinflusst, oder
eine Einheit, die die Verbindungsqualität beeinflusst,
aus der Verbindung zu entfernen, wobei
ein Indikator zwischen Knoten weitergeleitet wird,
welche die Verbindung (CO) steuern, wobei der In-
dikator anzeigt, ob die Verbindung (CO) eine Einheit
umfasst, die die Verbindungsqualität beeinflusst,
ein Knoten, der entscheidet, eine Einheit in die Ver-
bindung einzufügen oder eine Einheit zu entfernen,
den Indikator entsprechend anpasst, bevor er ihn an
einen weiteren Knoten (MSC, TSN, MSC’) weiterlei-
tet, der die Verbindung (CO) steuert,

und ein Knoten (MSC, TSN, MSC’), der die Verbin-
dung (CO) steuert, den Wert des Indikators prüft,
wenn er eine Entscheidung fällt, eine Einheit einzu-
fügen oder zu entfernen.

2. Verfahren nach Anspruch 1, wobei der Indikator ein
Flag (TF) ist, das anzeigt, ob eine Einheit in der Ver-
bindung vorhanden ist.

3. Verfahren nach Anspruch 1, wobei der Indikator ein
Zähler (TN) ist, der die Anzahl von Einheiten in der
Verbindung anzeigt.

4. Verfahren nach Anspruch 1, wobei der Indikator eine
Variable ist, welche die akkumulierte Sprachgü-
teminderung durch die Einheiten in der Verbindung
anzeigt.

5. Verfahren nach Anspruch 3 oder 4, wobei der Indi-
kator bei der Entscheidung mit einem Schwellenwert
verglichen wird.

6. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei eine Einheit ein Transcoder (TR) oder
eine Konferenzvorrichtung ist.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei das Kommunikationsnetz Steuerknoten
(MSC, TSN) und Nutzlastknoten (MG) umfasst, wel-
che durch die Steuerknoten (MSC, TSN) gesteuert
werden, wobei der Indikator zwischen Steuerknoten
(MSC, TSN) gesendet wird und die Verbindung (CO)
zwischen Nutzlastknoten (MG) hergestellt wird.

8. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die Verbindung (CO) eine Sprechverbin-
dung ist.

9. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei eine Einheit gemäß einer Modifikations-
nachricht (MC) eingefügt oder entfernt wird.

10. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der Indikator mit einer Herstellungsnach-
richt für die Verbindung (CO) oder einer Modifikati-
onsnachricht (MC) oder einer Bestätigung (MCA,
SC) der Modifikationsnachricht oder der Herstel-
lungsnachricht gesendet wird.

11. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei ein Endwert des Indikators nach der Her-
stellung oder Modifikation der Verbindung (CO) an
Knoten (MSC, TSN) in der Verbindung weitergeleitet
wird, die ausgelegt sind, eine Einheit einzufügen
oder zu entfernen.

12. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei ein definierter Knoten (MSC), der die Ver-
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bindung steuert, Vorrang zum Auswählen einer Mo-
difikation hat.

13. Knoten für die Steuerung einer Verbindung in einem
Kommunikationsnetz, das eine Mehrzahl von Kno-
ten (MSC, TSN, MG) umfasst, wobei der Knoten
(MSC, TSN) eine Schnittstelle mit wenigstens einem
weiteren Knoten (MSC, TSN) aufweist, um Steuer-
nachrichten für die Verbindung (CO) zu empfangen,
und ein Verarbeitungssystem aufweist, das ausge-
legt ist, wenigstens einen Abschnitt der Verbindung
(CO) herzustellen und eine Einheit in die Verbindung
einzufügen, welche die Verbindungsqualität beein-
flusst, oder eine Einheit, welche die Verbindungs-
qualität beeinflusst, aus der Verbindung zu entfer-
nen, wobei
das Verarbeitungssystem dazu ausgelegt ist, einen
Indikator aus einer Steuernachricht zu extrahieren,
wobei der Indikator anzeigt, ob eine Einheit, welche
die Qualität beeinflusst, in der Verbindung (CO) vor-
handen ist,
das Verarbeitungssystem einen Speicher zum Spei-
chern des Wertes des Indikators umfasst,
das Verarbeitungssystem den Wert des Indikators
prüft, wenn es eine Entscheidung fällt, eine Einheit
einzufügen oder zu entfernen,
und das Verarbeitungssystem den gespeicherten
Wert des Indikators gemäß der Entscheidung an-
passt und den Wert über die Schnittstelle an einen
weiteren Knoten in der Verbindung (CO) weiterleitet.

14. Knoten nach Anspruch 13, der ausgelegt ist, ein Ver-
fahren nach einem der Ansprüche 2 bis 12 durchzu-
führen.

15. Programmeinheit auf einem Datenträger oder in ei-
nen Netzknoten ladbar, wobei die Programmeinheit
Code zum Durchführen der folgenden Schritte um-
fasst:

Empfangen einer Steuernachricht (MC, MCA,
SC) für eine Verbindung,
Überprüfen der empfangenen Nachricht (MC,
MCA, SC) auf einen Indikator, der anzeigt, ob
eine Einheit, welche die Verbindungsqualität be-
einflusst, in der Verbindung (CO) vorhanden ist,
Bewerten des Indikators bei einer Entschei-
dung, eine Einheit, welche die Qualität der Ver-
bindung (CO) beeinflusst, einzufügen oder zu
entfernen,
Anpassen des Indikators gemäß der Entschei-
dung und Senden desselben in einer Steuer-
nachricht an einen weiteren Knoten in der Ver-
bindung (CO),
Einleiten der Einfügung oder Entfernung der
Einheit gemäß der Entscheidung.

16. Programmeinheit nach Anspruch 15, wobei die Pro-

grammeinheit ausgelegt ist, ein Verfahren nach ei-
nem der Ansprüche 2 bis 12 durchzuführen.

Revendications

1. Procédé de commande d’une connexion dans un
réseau de communication comprenant une pluralité
de noeud (MSC, TSN, MG), dans lequel une con-
nexion (CO) est établie par étapes entre des noeud
MSC, TSN, MG) et au moins deux des noeud MSC,
TSN, MG) sont adaptés afin d’insérer une entité dans
la connexion (CO), l’entité affectant la qualité de la
connexion, ou de supprimer une entité affectant la
qualité de la connexion de la connexion, dans lequel
un indicateur est acheminé entre les noeuds com-
mandant la connexion (CO), dans lequel l’indicateur
indique si la connexion (CO) comprend une entité
affectant la qualité de la connexion, un noeud qui
décide d’insérer une entité dans la connexion ou de
supprimer une entité ajuste l’indicateur en consé-
quence avant de l’acheminer vers un autre noeud
(MSC, TSN, MSC’) commandant la connexion (CO),
et un noeud (MSC, TSN, MSC’) commandant la con-
nexion (CO) vérifie la valeur de l’indicateur quand il
prend une décision d’insérer ou de supprimer une
entité.

2. Procédé selon la revendication 1, dans lequel l’indi-
cateur est un fanion (TF) indiquant si une quelcon-
que entité est présente dans la connexion.

3. Procédé selon la revendication 1, dans lequel l’indi-
cateur est un compteur (TN) indiquant le nombre
d’entités dans la connexion.

4. Procédé selon la revendication 1, dans lequel l’indi-
cateur est une variable indiquant la dégradation vo-
cale accumulée par les entités dans la connexion.

5. Procédé selon la revendication 3 ou 4, dans lequel
l’indicateur est comparé à une valeur de seuil lors
de la décision.

6. Procédé selon une quelconque des revendications
précédentes, dans lequel une entité est un transco-
deur (Tr) ou un dispositif de conférence.

7. Procédé selon une quelconque des revendications
précédentes, dans lequel le réseau de communica-
tion comprend des noeuds de commande (MSC,
TSN) et des noeuds de charge utile (MG) qui sont
commandés par les noeuds de commande (MSC,
TSN), dans lequel l’indicateur est envoyé entre des
noeuds de commande (MSC, TSN) et la connexion
(CO) est établie entre des noeuds de charge utile
(MG).
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8. Procédé selon une quelconque des revendications
précédentes, dans lequel la connexion (CO) est une
connexion vocale.

9. Procédé selon une quelconque des revendications
précédentes, dans lequel une entité est insérée ou
supprimée selon un message de modification (MC).

10. Procédé selon une quelconque des revendications
précédents, dans lequel l’indicateur est envoyé avec
un message d’établissement pour la connexion (CO)
ou un message de modification (MC) ou un accusé
de réception (MCA, SC) du message de modification
ou du message d’établissement.

11. Procédé selon une quelconque des revendications
précédentes, dans lequel une valeur finale de l’indi-
cateur après l’établissement ou la modification de la
connexion (CO) est acheminée vers les noeuds
(MSC, TSN) dans la connexion qui sont adaptés afin
d’insérer ou supprimer une entité.

12. Procédé selon une quelconque des revendications
précédentes, dans lequel un noeud défini (MSC)
commandant la connexion a une priorité pour sélec-
tionner une modification.

13. Noeud pour la commande d’une connexion dans un
réseau de communication comprenant une pluralité
de noeuds (MSC, TSN, MG), dans lequel le noeud
(MSC, TSN) comporte une interface vers au moins
un autre noeud (MSC, TSN) pour recevoir des mes-
sages de commande pour la connexion (CO) et com-
porte un système de traitement adapté afin d’établir
au moins une section de la connexion (CO) et insérer
une entité dans la connexion qui affecte la qualité
de la connexion ou supprimer de la connexion une
entité affectant la qualité de la connexion, dans le-
quel
le système de traitement est adapté afin d’extraire
un indicateur d’un message de commande, l’indica-
teur indiquant si une entité affectant la qualité est
présente dans la connexion (CO),
le système de traitement comprend une mémoire
pour mémoriser la valeur de l’indicateur,
le système de traitement vérifie la valeur de l’indica-
teur lors de la prise d’une décision pour insérer ou
supprimer une entité,
et le système de traitement ajuste la valeur mémo-
risée de l’indicateur selon la décision et achemine la
valeur via l’interface vers un autre noeud dans la
connexion (CO).

14. Noeud selon la revendication 13 adapté afin de met-
tre en oeuvre un procédé selon une des revendica-
tions 2 à 12.

15. Unité de programme sur un support de données ou

chargeable dans un noeud de réseau, l’unité de pro-
gramme comprenant du code pour effectuer les éta-
pes consistant à :

recevoir un message de commande (MC, MCA,
SC) pour une connexion,
vérifier le message reçu (MC, MCA, SC) pour
un indicateur qui indique si une entité affectant
la qualité de la connexion est présent dans la
connexion (CO),
évaluer l’indicateur dans une décision pour in-
sérer ou supprimer une entité affectant la qualité
de la connexion (CO),
adapter l’indicateur selon la décision et l’en-
voyer dans un message de commande à un
autre noeud dans la connexion (CO),
amorcer l’insertion ou la suppression de l’entité
selon la décision.

16. Unité de programme selon la revendication 15, dans
lequel l’unité de programme est adaptée afin d’ef-
fectuer un procédé selon une quelconque des re-
vendications 2 à 12.
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