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Description

[0001] This invention relates to communication appa-
ratus and to a method of operating such apparatus. Itis
particularly applicable to the provision of call services
over communication networks.

Background of the Invention

[0002] In today's commerce, companies and organi-
sations often have departments at widely separated ge-
ographical locations. Each geographical location is usu-
ally provided with a private branch exchange, PBX. The
PBX connects telephones at that site to a number of out-
going lines connected to a public network or private cir-
cuit routes. The private circuit routes allow employees
of the company to communicate with employees at other
sites and to use call services as desired.

It has been found desirable for personnel in the different
departments to have available to them a range of call
services on their telephone networks. These services
may include "call-back-when-free", "call-back-when-
next-used", "divert-on-busy" and "centralised-opera-
tor".

[0003] The call service "call-back-when-free" is a
service which caters for the situation where a first tele-
phone user wished to contact a second telephone user
but is unable to do so because the second telephone
user is engaged on another call. The first telephone user
dials a code number for the "call-back-when-free" call
service and replaces his handset. This causes his tele-
phone to ring when the second telephone user finishes
his present call and replaces his handset. By lifting his
handset, the first telephone user can then cause the
second user's telephone to ring and the call can then be
made.

[0004] The call service "call-back-when-next-used" is
a call service which caters for the situation where the
first telephone user attempts to contact the second user
but although a ringing tone is heard the second user
does not answer the telephone.

[0005] Thefirstuserthen enters a code for this service
and replaces his handset. This causes a "registration"
of the request for call-back-when-next-used at the PBX
serving the second user's telephone. The PBX monitors
the second user's telephone for activity. When a call is
made by the second user and then cleared from his tel-
ephone, the PBX notifies the PBX serving the first user's
telephone. The PBX serving the first user's telephone
then sets up a "no-ring" call which establishes a speech
path between the two telephones. Only the first person's
telephone is made to ring. When the first user answers
his telephone, the second user's telephone is made to
ring and the call is established.

[0006] The call service "divert-on-busy" caters for the
situation where the first telephone user wishes to con-
tact the second telephone user but that user is engaged.
The second telephone user may have programmed his
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telephone system to divert calls to a colleague's exten-
sion when he is engaged on a call.

[0007] The call service "centralised-operator" allows
one telephone extension of a local telephone network
to act as the operator on behalf of other extensions of
the entire private telephone network.

[0008] Figure 1 shows a conventional communica-
tions network topology in which the network comprises
four private branch exchanges 1 to 4, a public switched
telephony network 5 and communication paths 6 to 12.
[0009] The private branch exchanges (PBX) 1 to 4
serve local telephone networks at various sites of the
same company. It will be readily appreciated from the
figure that there are a number of possible routes for calls
routed from one local telephone network to another
along communication paths 6 to 12.

[0010] For example, suppose a call originating from a
local telephone network served by PBX2 is to be routed
to a local telephone network served by PBX3. It may be
routed via communication path 8, the public switched
network 5 and communication path 10 to arrive at PBX3.
Alternatively, the call may be routed via communication
path 9 to arrive at PBX3. This route is called a private
circuit because it does not involve the call being carried
over the public switched network 5.

[0011] In a similar manner, calls may be routed from
PBX4 to PBX2 by means of communication path 11, the
public switched network 5, and communication path 8.
Alternatively, a private circuit may be used, comprising
communication path 12, PBX3 and communication path
9, to arrive at PBX2.

[0012] Current PBX designs accept calls from an as-
sociated network of telephones at that site governed by
a first communication protocol and pass that call to the
public network by means of a second protocol. An ex-
ample of the first protocol is digital, private network sig-
nalling system (DPNSS) and an example of the second
is digital access signalling system No2 (DASS2).
DPNSS is a protocol which has been designed to sup-
port call services but the DASS 2 protocol does not sup-
port call services.

[0013] Private circuit routes allow the PBX's to com-
municate using the first protocol DPNSS and hence al-
low supplementary services. For geographically distant
sites, it is usual for the organisation to rent a dedicated
communication path from a telephone service provider.
In this case the dedicated communication path is path
9. However, generally speaking, these paths are often
underutilised and this is especially the case for primary
rate 2.048 Mbit/s paths. This results in the company or
organisation having to pay for dedicated communication
paths which can carry a greater volume of call traffic
than the company generates.

[0014] International Patent Application WO93/15583
discloses a communications network arrangement com-
prising a first communications network ("public net-
work") which operates in accordance with a first signal-
ling protocol, and a plurality of further communications
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networks ("PABXs") which are connected to the first
communications network and which belong to the same
virtual private network. The further communications net-
works operate in accordance with a second signalling
protocol (which may be different for different ones of the
further communications networks) which supports a call
service which is not supported by the first protocol. Each
PABX is provided with an "interworking unit" which sits
longside the PABX providing the virtual network to the
PABX. All private network calls route through the inter-
working unit which uses a database to translate the in-
coming private network number to a public network
number and establishes an outgoing call to that public
network address across another private interface. This
is routed back through the PABX so that the public net-
work interfaces that are required on the PABX can be
used. The address provided on the secondary call iden-
tifies the call, but need not route the call to the final ex-
tension across the public network. The signalling nec-
essary to establish the final part of the call on the other
side of the network is sent through an overlay network,
for example an X.25 network. Calls are established with-
in the X.25 network as required to support the private
network. Thus dedicated private circuit functionality is
provided using separate signalling and transmission
network bearers.[deletion(s)]

Summary of the Invention

[0015] According to a first aspect of the invention
there is provided communication apparatus for transmit-
ting calls generated by a first communication network
over a second communication network to a third com-
munication network, the first communication network
operating in accordance with a first communication pro-
tocol which enables call services, the third communica-
tion network operating in accordance with a communi-
cation protocol which enables at least one of the call
services enabled by the first communication protocol
and the second communication network operating ac-
cording to a second communication protocol different to
the first, which apparatus comprises:

means to produce a call compatible with the second
communication protocol;

means to transmit the call over the second commu-
nication network to the third communication net-
work;

said apparatus being characterised by:
means to produce a data message compatible
with the second communication protocol, said
data message being indicative of the required

service; and

means to transmit the data message over the
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second communication network to the third
communication network.

[0016] The invention thus enables the establishment
of call services across a communication network that
need not itself operate according to a communication
protocol that provides call services. All that is required
is that the protocol allows the transmission of data rep-
resenting the service required which can then be read
by an element of the destination network. Thus, it is not
necessary for a dedicated communications network to
be provided between two geographically remote sites of
the same organisation. A public switched network, for
example, can be used to carry call service information
in a transparent way. This is less expensive to the user
than using private circuits. In accordance with the inven-
tion only one protocol is required to carry the call and
information required to set up a call service.

[0017] Preferably, the apparatus further comprises
means to receive data messages from the second com-
munication network and means to read the data mes-
sages to determine the required data service and to
transmit a message to the first communication network
according to the first protocol that enables the required
service to be established.

[0018] The communication protocols may include
DPNSS for the network protocol enabling call services
and DASS2 for the protocol operating on the second
network.

[0019] According to a second aspect of the present
invention there is provided a communications network
comprising:

two or more local networks operating in accordance
with the same or different protocols enabling call
services;

a third network connected between said two or
more local networks to allow routing of calls be-
tween said two or more local networks, and operat-
ing in accordance with a second protocol different
to said protocol(s) enabling call services;

means to route associated with each local network
for routing calls originating on its associated local
network over the third network to a means to route
associated with another one of said local networks;

said communication network being characterised
by:

each means to route including:

means to transmit over the third network a
data message compatible with the second
protocol and containing data indicative of
the required service; and
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means to read such data messages to de-
termine the required call service and to pro-
duce a data message on the associated lo-
cal network according to the first protocol
to establish the required call service.

[0020] Preferably, the first protocol is DPNSS and the
second DASS1 or DASS2 with the message being
transmitted over the network as a user-to-user message
enabled by DASS1 or DASS2.

[0021] According to a third aspect of the invention
there is provided a method of operating communication
apparatus in a communications network, said commu-
nications network comprising a first communication net-
work operating in accordance with a first communication
protocol which enables call services and a second com-
munication network operating according to a second
communication protocol different to the first, said meth-
od comprising the steps of:

receiving a call configured according to said first
communications protocol, which call requires a call
service;

generating a call compatible with said second com-
munications protocol;

transmitting said generated call over said second
communications network;

said method being characterised by:
configuring one or more data messages includ-
ing data representative of the call service, said
data messages being compatible with said sec-

ond communications protocol; and

transmitting the or each data message over
said second communications network.

Description of the Drawings

[0022] A specificembodiment of the invention will now
be described, by way of example only, with reference to
the drawings in which,

Figure 1 shows in schematic form a prior art com-
munications network of a number of private branch
exchanges interlinked by dedicated lines and a pub-
lic switched network;

Figure 2 shows in schematic form a communica-
tions network in accordance with the invention;

Figure 3 shows a Virtual Private Network Server
which is included in the network of Fig. 2;

Figure 4 shows a memory structure stored in a
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memory of the VPN server shown in figure 3;
Figure 5 shows a User to User Data Message
(UUD) compatible with a protocol used in the com-
munications network shown in figure 2; and

Figure 6 and 7 are explanatory diagrams.

Detailed Description

[0023] With reference to figure 2, a communication
network 21 in accordance with the invention comprises
a public switched telephony network 22, four PBXs 23,
24,25 and 26 each PBX serving an associated local net-
work (not shown) and three virtual private network serv-
ers VPN server 27, VPN server 28 and VPN server 29.
[0024] The communication network 21 also includes
anumber of communication paths. Communication path
30 links PBX25 to the VPN server 27 whilst communi-
cation path 31 links the VPN server 27 to the PSTN 22.
Similarly, communication path 32 links PBX26 to VPN
server 28 and communication path 33 links VPN server
28 to the PSTN 22. It will be seen from figure 2 that VPN
server 29 is linked to two PBXs. Communication path
34 links the VPN server 29 to PBX 23 whilst communi-
cation path 35 links the VPN server 29 to PBX 24. A
further communication path 36 links VPN server 29 to
PSTN 22.

[0025] Each of the local networks includes equipment
of a well known type such as telephones, facsimile ma-
chines, computers and computer modems and these
will not be described in greater detail.

[0026] The communication paths comprise optical fi-
bre but may comprise other communication cable.
[0027] The PBXs are Meridian 1 private branch ex-
changes, made by Northern Telecom, and available
from British Telecommunications plc of 81 Newgate
Street, London.

[0028] Each VPN server 27, 28, 29 is an intelligent
switching unit capable of signalling protocol conversion
and signalling protocol manipulation in a way which will
be later described. The VPN servers 27 and 28 are nom-
inally identical, the structure is as shown schematically
in figure 3 and it comprises four major components, a
processor 40, a call transceiver 41, a memory 42, and
a processor instruction means 45.

[0029] For VPN server 28, the call transceiver 41 re-
ceives calls on communication path 32 originating from
PBX 26 and on path 33 calls arriving by way of the PSTN
22. Calls are also redirected by the call transceiver 41
onto these paths under the control of the processor 40.
Similarly, for VPN server 27 calls are received by its
transceiver 41 on paths 30, 31 and calls can also be
redirected onto these paths.

[0030] VPN server 29 differs from VPN servers 27,28
only in the connection of a further communication path,
that is to say, communication paths 34, 35 and 36 are
connected to its call transceiver 41.
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[0031] The call transceiver 41 is connected to a proc-
essor 40 by a control and data bus 44. The processor
40 is able to interpret call information received by the
call transceiver 41 and to instruct the call transceiver 41
to retransmit the call onto an appropriate one of the
paths. The call information is passed by the call trans-
ceiver 41 along the control and databus 44 to the proc-
essor 40. The same control and databus 44 carries the
instructions from the processor 40 to call transceiver 41.
[0032] The memory 42 stores a database of routing
data and corresponding dialled digit strings arranged as
a set of look-up tables. The processor 40 can access
the data stored in the look-up table by means of databus
43 in a way that will be later described. The processor
instruction means 45 is a data storage area which stores
the instructions which the processor 40 follows to per-
form the required operations. It takes the form of a ROM
(read only memory), but it could take the form of a floppy
disk, hard disk or other data storage device.

[0033] Figure 4 shows a table 46 which is held in the
memory 42 of each VPN server 27, 28 and 29. The table
46 comprises a first field 46a within which is stored lead
digits of digit strings that may be dialled by a telephone
user. The lead digits include "9", "22", "33", "34" and
"44".

[0034] A second field 46b contains full bearer call
numbers to be associated with the dialled lead digits.
Lead digit "9" is associated with null bearer call number.
Lead digits "22" are associated with bearer call number
"0642-224694". Lead digits "33" are associated with a
bearer call number "0798-332040". Lead digits "34" are
associated with a bearer call "0798-332041". Lead digits
"44" are associated with a bearer call "0402-440103".
[0035] Table 46 is configured as a look-up table such
that inputting a lead digit or digits returns a bearer call
number. Thus, if the lead digits "33" are input into the
table 46 the bearer call number "0798-332040" is re-
turned.

[0036] As can be seen from figure 2, numbers are al-
located to parts of the communications network 21 as
follows.

[0037] VPN server 27 is allocated the number "0642
224694" and PBX25 is allocated the number "224" the
extensions supported by the PBX 25 being represented
by "XXX" in the figure.

[0038] VPN server 28 is allocated the number "0402
440103" with the PBX it serves PBX 26 being allocated
"440". Again, extensions being supported by the PBX
are indicated as allocated to the number range "XXX".
[0039] VPN server 29 is allocated the numbers "0798
332040" and "0798 342041". The PBX 23 is allocated
the number "332" with its extensions being allocated
numbers in a range represented by "XXX" in the figure.
The PBX 24 is allocated the number "342" with the ex-
tensions it supports being allocated numbers in a range
represented in the figure by "XXX".

[0040] The local networks operate in accordance with
a communications protocol called DPNSS-1 (digital, pri-
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vate network signalling system). This protocol is well
known to those skilled in the art of telecommunications
and it enables a number of call services such as "call-
back-when-free", "call-back-when-next-used", "divert-
on-busy" and "centralised-operator".

[0041] The PSTN 22 operates in accordance with a
communications protocol called DASS 2 (Digital Access
Signalling System No.2). Again, this protocol is well
known to those skilled in the art of telecommunications,
but it is important to note that it does not support call
services. It does, however, allow signalling between two
PBX nodes in the form of user to user data messages.

[0042] The user to user data message has a format
as shown in figure 5. It comprises a thirty two byte struc-
ture 50. A first one byte 51 is the MESSAGE TYPE field
of the message. It signifies whether the data message
is complete or incomplete. This caters for the situation
where a number of data messages are required to carry
a particular set of data. A first to a penultimate data mes-
sage will have afirst byte 51 signifying the data message
is incomplete and the last data message will have a first
byte 51 signifying that the data message is complete. A
second byte 52

signifies the length of the data carried in a data field 53.
The datafield 53 is allocated thirty bytes of the message.
[0043] The communications network 21 operatesina
manner as shown in figure 6 when a call is to be estab-
lished between extensions served by different PBX's. In
the figure a prefix P1 means that the message is con-
figured according to the first protocol, DPNSS, and a
prefix P2 means that the message is configured accord-
ing to the second protocol DASS2.

[0044] Let us suppose that a first user is on an exten-
sion served by PBX 24 and wishes to call a second user
on an extension served by PBX25. The first user dials
a "9" for an outside line followed by "0642 224XXX" the
PSTN number for a direct connection to the extension
(direct in the sense that it does not go via a switchboard
operator).

[0045] The dialling of a "9-0642 224 XXX" results in a
message P1_CALL (9-0642 224XXX) being sentto VPN
server 29 from PBX 24. The VPN server 29 receives this
along communication path 35. The call transceiver 41
passes the message to the processor 40. The processor
40 inputs the leading digit 9 into the look-up table 46
held in memory 42. The look-up table returns the bearer
call number, which in this case is null. The processor 40
thus instructs the call transceiver 41 to suppress the
leading digit "9" and a call message according to the
DASS2 protocol, P2_CALL (0642 224XXX) is sent over
the PSTN22, to VPN server 27. VPN server 27 converts
this message to its equivalent in DPNSS P1_CALL
(0642 224XXX).

[0046] PBX25 then sends an acknowledgement mes-
sage P1 _ACK to the VPN server 27. VPN server 27
transmits an acknowledge message P2_ACK over the
PSTN22 to VPN server 29. VPN server 29 then sends
a P1_ACK to PBX24.
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[0047] PBX25 then sends a P1_ANSWER message
which results in VPN server 27 sending a P2_ANSWER
over PSTN22 to VPN server 29. VPN server 29 sends
a P1_ANSWER message to PBX24.

[0048] Speech communication between the two ex-
tensions can then be initiated.

[0049] Figure 7 shows the messaging sequence that
occurs when a call service is to be utilised over the
PSTN22 between extensions served by different PBXs.
Suppose a call is to be made from a first extension
served by PBX25 to second extension served by
PBX23, and then is to utilise a call service. Again in this
figure the prefix P1 is attached to a message which con-
forms to the protocol DPNSS and the prefix P2 is at-
tached to a message which conform to the protocol
DASS2.

[0050] To setup the call, the PBX25 receives a dialled
digit string including a code for a call service from the
first extension. PBX25 then sends a message to VPN
server 27, P1_CALL (SERVICE + 332XXX). 332XXX
being the second extension served by PBX23. SERV-
ICE being a code for the particular call service required.
[0051] VPN server 27 receives the message and in-
puts the first two digits "33" of the extension number into
its look-up table 46. This returns the bearer call number
0798-332040. The processor 40 transmits from the call
receiver 41 a message P2_CALL (UUD +
0798-332040). The message is transmitted across the
PSTN22 to VPN server 29. VPN server 29 sends an
P2_ACK acknowledgement message across the
PSTN22 to VPN server 27. This is followed by a
P2_ANSWER message.

[0052] The VPN server 27 then sends the original call
message P1_CALL (SERVICE + 332XXX) in a UUD in
the DASS2 protocol. This is shown in figure 7 as the
message P2_UUD (P1_CALL(SERVICE + 332XXX)).
This travels across the PSTN22 to the VPN server 29
in a "transparent" way that is to say no number transla-
tion or protocol conversion is carried out but rather the
original message is carried within the DASS2 compati-
ble UUD.

[0053] The processor 40 of VPN server 29 then re-
moves from the UUD, the DPNSS message P1_CALL
(SERVICE - 332XXX). It then transmits the message to
PBX23. Thus it will now be seen that to PBX23 it ap-
pears that it has received the message directly from
PBX25 that is to say it is a DPNSS call.

[0054] PBX23 then returns an acknowledgement
message P1_ACK followed by P1_ANSWER. These
are loaded by the VPN server 29 into UUDs to from
P2_UUD (P1_ACK) and P2_UUD (P1_ANSWER) and
they are sent over the PSTN22 to VPN server 27. VPN
server 27 then removes the DPNSS messages and
sends them to PBX25. Speech can then be initiated.
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Claims

1. Communication apparatus (27,28,29) for transmit-
ting calls generated by a first communication net-
work (23,24,25,26) over a second communication
network (22) to a third communication network
(23,24,25,26), the first communication network
(23,24,25,26) operating in accordance with a first
communication protocol which enables call servic-
es, the third communication network (23,24,25,26)
operating in accordance with a communication pro-
tocol which enables at least one of the call services
enabled by the first communication protocol and the
second communication network (22) operating ac-
cording to a second communication protocol differ-
ent to the first, which apparatus (27,28,29) compris-
es:

means (40,44,45) to produce a call compatible
with the second communication protocol;

means (41) to transmit the call over the second
communication network to the third communi-
cation network;

said apparatus being characterised by:

means (40,44,45) to produce a data mes-
sage (50) compatible with the second com-
munication protocol, said data message
(50) being indicative of the required serv-
ice; and

means (41) to transmit the data message
(50) over the second communication net-
work (22) to the third communication net-
work (23,24,25,26).

2. Apparatus according to claim 1 further comprising:

means to receive (41) data messages (50) from
the second communication network (22);
means (40,44,45) to read the data messages
(50) to determine the required data service; and
means (41) to transmit a message to the first
communication network (23,24,25,26) accord-
ing to the first protocol that enables the required
service to be established.

3. Apparatus as claimed in claim 1 or 2 wherein said
data message (50) comprises a dialled digit string,
indicative of an element of the third communication
network (23,24,25,26) with which it is desired to es-
tablish a connection.

4. Apparatus as claimed in any preceding claim further
comprising a look-up table (46) containing data
(46b) for enabling connection to elements of the
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third communication network (23,24,25,26) and
corresponding dialled digit strings (46a), said look-
up table (46) being arranged such that inputting a
dialled digit string (46a) to the look-up table (46) re-
sults in the return from the look-up table (46) of data
(46b) enabling connection to the element.

A communications network (21) comprising:

two or more local networks (23,24,25,26) oper-
ating in accordance with the same or different
protocols enabling call services;

a third network (22) connected between said
two or more local networks (23,24,25,26) to al-
low routing of calls between said two or more
local networks (23,24,25,26), and operating in
accordance with a second protocol different to
said protocol(s) enabling call services;

means to route (27,28,29) associated with each
local network (23,24,25,26) for routing calls
originating on its associated local network
(23,24,25,26) over the third network (22) to a
means to route associated with another one of
said local networks (23,24,25,26);

said communication network (21) being char-
acterised by:

each means to route (27,28,29) including:

means to transmit (41) over the third
network (22) a data message (50)
compatible with the second protocol
and containing data (53) indicative of
the required service; and

means to read (40,41,44,45) such da-
ta messages to determine the required
call service and to produce a data
message on the associated local net-
work (23,24,25,26) according to the
first protocol to establish the required
call service.

6. A method of operating communication apparatus

(27,28,29) in a communications network (21), said
communications network (21) comprising a first
communication network (23,24,25,26) operating in
accordance with a first communication protocol
which enables call services and a second commu-
nication network (22) operating according to a sec-
ond communication protocol different to the first,
said method comprising the steps of:

receiving a call configured according to said
first communications protocol, which call re-
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quires a call service;

generating a call compatible with said second
communications protocol;

transmitting said generated call over said sec-
ond communications network (22);

said method being characterised by:

configuring one or more data messages
(50) including data representative of the
call service, said data messages (50) being
compatible with said second communica-
tions protocol; and

transmitting the or each data message (50)
over said second communications network
(22).

7. A method of operating a communications network

(21), said communications network (21) compris-
ing:

a first communication network (23,24,25,26)
operating in accordance with a first communi-
cation protocol which enables call services;

a second communication network (22) operat-
ing according to a second communication pro-
tocol different to the first; and

a third communication network (23,24,25,26)
operating in accordance with a communication
protocol which enables at least one of said call
services;

first communication apparatus (27,28,29); and
second communication apparatus (27,28,29);

said method comprising the steps of:

operating said first apparatus (27,28,29) in
accordance with the method of claim 6; and
operating said second
(27,28,29) to:

apparatus

receive the or each data message (50)
after transmission over said second
communications network (22) ; and

transmit an indication of the required
call service represented by the or each
data message (50) to said third com-
munications network (23,24,25,26).

8. A method as claimed in claim 7 wherein:
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said call configured in accordance with said first
communication protocol includes a dialled digit
string;

said data message configuration step involves
loading the dialled digit string into one or more
data messages (50) compatible with the sec-
ond protocol; and

said call service establishment step involves
transmitting the dialled digit string to said third
communications network (23,24,25,26).

9. Processor instruction means for instructing a proc-
essor (40) to carry out each of the steps of the meth-
od as claimed in claim 6.

Patentanspriiche

1. Kommunikationsvorrichtung (27, 28, 29) zum Uber-

tragen von Anrufen, die von einem ersten Kommu-
nikationsnetz (23, 24, 25, 26) erzeugt werden, lber
ein zweites Kommunikationsnetz (22) an ein drittes
Kommunikationsnetz (23, 24, 25, 26), wobei das er-
ste Kommunikationsnetz (23, 24, 25, 26) in Uber-
einstimmung mit einem ersten Kommunikations-
protokoll arbeitet, das Anrufdienste ermdéglicht, das
dritte Kommunikationsnetz (23, 24, 25, 26) in Uber-
einstimmung mit einem Kommunikationsprotokoll
arbeitet, das wenigstens einen der Anrufdienste er-
moglicht, die vom ersten Kommunikationsprotokoll
ermoglicht werden, und das zweite Kommunikati-
onsnetz (22) in Ubereinstimmung mit einem zwei-
ten Kommunikationsprotokoll arbeitet, das vom er-
sten verschieden ist, wobei die Vorrichtung (27, 28,
29) umfaldt:

Mittel (40, 44, 45), die einen mit dem zweiten
Kommunikationsprotokoll kompatiblen Anruf
erzeugen;

Mittel (41), die den Anruf Gber das zweite Kom-
munikationsnetz an das dritte Kommunikati-
onsnetz Ubertragen;

wobei die Vorrichtung gekennzeichnet ist
durch:

Mittel (40, 44, 45), die eine mit dem zweiten
Kommunikationsprotokoll kompatible Daten-
nachricht (50) erzeugen, die den angeforderten
Dienst angibt; und

Mittel (41), die die Datennachricht (50) Gber das
zweite Kommunikationsnetz (22) an das dritte
Kommunikationsnetz (23, 24, 25, 26) lbertra-
gen.

2. Vorrichtung nach Anspruch 1, die ferner umfaf}t;
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Mittel, die Datennachrichten (50) vom zweiten
Kommunikationsnetz (22) empfangen (41);
Mittel (40, 44, 45), die die Datennachrichten
(50) lesen, um den angeforderten Datendienst
zu bestimmen; und

Mittel (41), die eine Nachricht an das erste
Kommunikationsnetz (23, 24, 25, 26) in Uber-
einstimmung mit dem ersten Protokoll, das den
Aufbau des angeforderten Dienstes ermég-
licht, Gbertragen.

Vorrichtung nach Anspruch 1 oder 2, bei der die Da-
tennachricht (50) eine gewahlte Ziffernfolge um-
faldt, die ein Element des dritten Kommunikations-
netzes (23, 24, 25, 26) angibt, mit dem eine Verbin-
dung hergestellt werden soll.

Vorrichtung nach einem vorhergehenden An-
spruch, die ferner eine Nachschlagtabelle (46) um-
faldt, die Daten (46b), die die Verbindung mit Ele-
menten des dritten Kommunikationsnetzes (23, 24,
25, 26) ermdglichen, sowie entsprechende gewahl-
te Ziffernfolgen (46a) enthalt und so beschaffen ist,
daf die Eingabe einer gewabhlten Ziffernfolge (46a)
in die Nachschlagtabelle (46) die Riickgabe von ei-
ne Verbindung mit dem Element ermdglichenden
Daten (46b) aus der Nachschlagtabelle (46) zur
Folge hat.

Kommunikationsnetz (21), das umfaft:

zwei oder mehr lokale Netze (23, 24, 25, 26),
die in Ubereinstimmung mit demselben oder
mit verschiedenen Protokollen arbeiten, die
Anrufdienste ermdglichen;

ein drittes Netz (22), das zwischen die zwei
oder mehr lokalen Netze (23, 24, 25, 26) ge-
schaltet ist und die Lenkung von Anrufen zwi-
schen den zwei oder mehr lokalen Netzen (23,
24, 25, 26) ermdglicht und in Ubereinstimmung
mit einem zweiten Protokoll arbeitet, das von
dem oder den Protokollen, die Anrufdienste er-
mdglichen, verschieden ist;

Lenkungsmittel (27, 28, 29), die jedem lokalen
Netz (23, 24, 25, 26) zugeordnet sind und An-
rufe, die von ihrem zugeordneten lokalen Netz
(23, 24, 25, 26) ausgehen, Gber das dritte Netz
(22) zu Lenkungsniitteln lenken, die einem wei-
teren der lokalen Netze (23, 24, 25, 26) zuge-
ordnet sind;

wobei das Kommunikationsnetz (21) da-
durch gekennzeichnet ist, daR:

jedes Lenkungsmittel (27, 28, 29) umfalt:

Mittel (41), die eine mit dem zweiten Pro-
tokoll kompatible Datennachricht (50), die
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den angeforderten Dienst angebende Da-
ten (43) enthélt, Gber das dritte Netz (22)
Ubertragen; und

Mittel (40, 41, 44, 45), die Datennachrich-
ten lesen, um den angeforderten Anruf-
dienst zu bestimmen und um eine Daten-
nachricht in dem zugeordneten lokalen
Netz (23, 24, 25, 26) in Ubereinstimmung
mit dem ersten Protokoll zu erzeugen, um
den angeforderten Anrufdienst aufzubau-
en.

Verfahren zum Betreiben einer Kommunikations-
vorrichtung (27, 28, 29) in einem Kommunikations-
netz (21), wobei das Kommunikationsnetz (21) ein
erstes Kommunikationsnetz (23, 24, 25, 26), das in
Ubereinstimmung mit einem ersten Kommunikati-
onsprotokoll arbeitet, das Anrufdienste ermdglicht,
und ein zweites Kommunikationsnetz (22), das in
Ubereinstimmung mit einem zweiten Kommunikati-
onsprotokoll arbeitet, das vom ersten verschieden
ist, umfallt, wobei das Verfahren die folgenden
Schritte umfal3t:

Empfangen eines Anrufs, der in Ubereinstim-
mung mit dem ersten Kommunikationsprotokoll
konfiguriert ist und einen Anrufdienst anfordert;
Erzeugen eines Anrufs, der mit dem zweiten
Kommunikationsprotokoll kompatibel ist;
Ubertragen des erzeugten Anrufs (ber das
zweite Kommunikationsnetz (22);

wobei das Verfahren gekennzeichnet ist
durch:

Konfigurieren einer oder mehrerer Datennach-
richten (50), die Daten enthalten, die den An-
rufdienst reprasentieren, wobei die Datennach-
richten (50) mit dem zweiten Kommunikations-
protokoll kompatibel sind; und

Ubertragen der oder jeder Datennachricht (50)
Uber das zweite Kommunikationsnetz (22).

7. Verfahren zum Betreiben eines Kommunikations-

netzes (21), wobei das Kommunikationsnetz (21)
umfaldt:

ein erstes Kommunikationsnetz (23, 24, 25,
26), das in Ubereinstimmung mit einem ersten
Kommunikationsprotokoll arbeitet, das Anruf-
dienste ermdglicht;

ein zweites Kommunikationsnetz (22), das in
Ubereinstimmung mit einem zweiten Kommu-
nikationsprotokoll arbeitet, das vom ersten
Kommunikationsprotokoll verschieden ist; und
ein drittes Kommunikationsnetz (23, 24, 25,
26), das in Ubereinstimmung mit einem Kom-
munikationsprotokoll arbeitet, das wenigstens
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einen der Anrufdienste ermdglicht;

eine erste Kommunikationsvorrichtung (27, 28,
29); und

eine zweite Kommunikationsvorrichtung (27,
28, 29);

wobei das Verfahren die folgenden Schritte
umfalt:

Betreiben der ersten Vorrichtung (27, 28, 29) in
Ubereinstimmung mit dem Verfahren nach An-
spruch 6; und

Betreiben der zweiten Vorrichtung (27, 28, 29),
um;

die oder jede Datennachricht (50) nach der
Ubertragung iiber das zweite Kommunika-
tionsnetz (22) zu empfangen; und

eine Angabe des angeforderten Anruf-
diensts, die durch die oder jede Daten-
nachricht (50) reprasentiert wird, an das
dritte Kommunikationsnetz (23, 24, 25, 26)
zu Ubertragen.

8. Verfahren nach Anspruch 7, bei dem:

der Anruf, der in Ubereinstimmung mit dem er-
sten Kommunikationsprotokoll konfiguriert ist,
gewahlte Ziffernfolgen enthalt;

der Datennachricht-Konfigurationsschritt das
Laden der gewahlten Ziffernfolge in eine oder
mehrere Datennachrichten (50), die mit dem
zweiten Protokoll kompatibel sind, umfaft; und
der Anrufdienst-Aufbauschritt das Ubertragen
der gewahlten Ziffernfolge an das dritte Kom-
munikationsnetz (23, 24, 25, 26) umfalit.

9. Prozessorbefehlsmittel, die einem Prozessor (40)

befehlen, jeden der Schritte des Verfahrens nach
Anspruch 6 auszufiihren.

Revendications

Appareil de communication (27, 28, 29) pour émet-
tre des appels, lancés par un premier réseau de
communication (23, 24, 25, 26) dans un deuxiéme
réseau de communication (22), a un troisieme ré-
seau de communication (23, 24, 25, 26), le premier
réseau de communication (23, 24, 25, 26) fonction-
nant selon un premier protocole de communication
permettant les services d'appel, le troisieme réseau
de communication (23, 24, 25, 26) fonctionnant se-
lon un protocole de communication permettant au
moins I'un des services d'appel autorisés par le pre-
mier protocole de communication, et le deuxieme
réseau de communication (22) fonctionnant selon
un deuxiéme protocole de communication différent
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du premier, I'appareil (27, 28, 29) comprenant :

des moyens (40, 44, 45) de production d'un ap-
pel compatible avec le deuxieme protocole de
communication,

des moyens (41) d'émission de I'appel dans le
deuxiéme réseau de communication vers le
troisieme réseau de communication,

I'appareil étant caractérisé par :

des moyens (40, 44, 45) de production d'un
message de données (50) compatible
avec le deuxieéme protocole de communi-
cation, le message de données (50) indi-
quant le service requis, et

des moyens (41) d'émission du message
de données (50) dans le deuxiéme réseau
de communication (22), vers le troisieme
réseau de communication (23, 24, 25, 26).

2. Appareil selon la revendication 1, comprenant en

outre :

des moyens (41) de réception des messages
de données (50) depuis le deuxiéme réseau de
communication (22),

des moyens (40, 44, 45) lecture des messages
de données (50) pour déterminer le service de
données requis, et

des moyens (41) d'émission d'un message vers
le premier réseau de communication (23, 24,
25, 26) selon le premier protocole, permettant
d'établir le service requis.

Appareil selon I'une des revendications 1 et 2, dans
lequel le message de données (50) comprend une
série de chiffres émis en numérotation, spécifiant
un élément du troisieme réseau de communication
(23, 24, 25, 26) avec lequel on souhaite établir une
liaison.

Appareil selon I'une quelconque des revendications
précédentes, comprenant en outre une table de
consultation (46) contenant des données (46b)
pour permettre une liaison avec des éléments du
troisieme réseau de communication (23, 24, 25, 26)
et des séries correspondantes de chiffres de numé-
rotation (46a), la table de consultation (46) étant
agencée pour que l'entrée, dans la table de consul-
tation (46), d'une série de chiffres de numérotation
(46a) provoque la fourniture, en retour de la table
de consultation (46), de données (46b) permettant
I'établissement de la liaison avec I'élément.

Réseau de communication (21) comprenant :

deux réseaux locaux ou plus (23, 24, 25, 26)
fonctionnant selon un méme protocole, ou des
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10

protocoles différents, permettant des services
d'appel,

un troisiéme réseau (22) implanté entre les
deux, ou plus, réseaux locaux (23, 24, 25, 26)
pour permettre I'acheminement d'appels entre
les deux ou plus réseaux locaux (23, 24, 25,
26), et fonctionnant selon un deuxiéme proto-
cole différent du ou des protocoles permettant
les services d'appel,

des moyens d'acheminement (27, 28, 29) as-
sociés a chaque réseau local (23, 24, 25, 26)
pour acheminer des appels, provenant de son
réseau local associé (23, 24, 25, 26), dans le
troisieme réseau (22) jusqu'a des moyens de
d'acheminement associé a un autre des ré-
seaux locaux (23, 24, 25, 26),

le réseau de communication (21) étant carac-
térisé par le fait que chacun des moyens
d'acheminement (27, 28, 29) comprend :

des moyens (41), d'émission dans le troi-
siéme réseau (22), d'un message de don-
nées (50) compatible avec le deuxiéme
protocole et contenant des données (53)
indiquant le service requis, et

des moyens (40, 41, 44, 45) de lecture de
tels messages pour déterminer le service
d'appel requis et produire un message de
données dans le réseau local associé (23,
24,25, 26) selon le premier protocole, pour
établir le service d'appel requis.

Procédé de commande d'un appareil de communi-
cation (27, 28, 29) dans un réseau de communica-
tion (21), le réseau de communication (21) compre-
nant un premier réseau de communication (23, 24,
25, 26) fonctionnant selon un premier protocole de
communication permettant les services d'appel et
un deuxiéme réseau de communication (22) fonc-
tionnant selon un deuxiéme protocole de commu-
nication différent du premier, le procédé compre-
nant les étapes suivantes :

recevoir un appel configuré selon le premier
protocole de communication, lI'appel requérant
un service d'appel,

engendrer un appel compatible avec le deuxié-
me protocole de communication,

émettre I'appel engendré dans le deuxieme ré-
seau de communication (22),

le procédé étant caractérisé par le fait que :

on configure un ou plusieurs messages de
données (50) comprenant des données re-
présentant le service d'appel, les messa-
ges de données (50) étant compatibles
avec le deuxieme protocole de communi-
cation, et
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on émet le ou les messages de données des étapes du procédé de la revendication 6.
(50) sur le deuxieme réseau de communi-
cation (22).

7. Procédé de commande d'un réseau de communi- 5
cation (21), le réseau de communication (21)
comprenant :

un premier réseau de communication (23, 24,

25, 26) fonctionnant selon un premier protocole 70
de communication permettant des services
s'appel,

un deuxiéme réseau de communication (22)
fonctionnant selon un deuxiéme protocole de
communication différent du premier, et 15
un troisieme réseau de communication (23, 24,

25, 26) fonctionnant selon protocole de com-
munication permettant au moins I'un des servi-

ces d'appel,

un premier appareil de communication (27, 28, 20
29), et

un deuxiéme appareil de communication (27,

28, 29), le procédé comprenant les étapes

suivantes :
25
commander le premier appareil (27, 28,
29) selon le procédé de la revendication 6,
et
commander le deuxieme appareil (27, 28,
29) pour : 30

recevoir le ou les messages de don-
nées (50) aprés transmission dans le
deuxiéme réseau de communication
(22), et 35
émettre une indication du service d'ap-
pel requis, représenté par le ou les
messages de données (50), vers le
troisiéme réseau de communication
(23, 24, 25, 26). 40

8. Procédé selon la -revendication 7, dans lequel :

le dit appel configuré selon le premier protocole

de communication comprend une série de chif- 45
fres de numérotation,

I'étape de configuration de message de don-
nées comprend le chargement de la série de
chiffres de numérotation dans un ou plusieurs
messages de données (50) compatibles avec 50
le deuxieme protocole, et

I'étape d'établissement de service d'appel com-
prend I'émission de la série de chiffres de nu-
mérotation vers le troisi€me réseau de commu-
nication (23, 24, 25, 26). 55

9. Moyens de commande d'un processeur pour com-
mander a un processeur (40) d'exécuter chacune

11
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