
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
0 

74
4 

85
2

B
9

��&��������
���
(11) EP 0 744 852 B9

(12) CORRECTED EUROPEAN PATENT SPECIFICATION
Note: Bibliography reflects the latest situation

(15) Correction information: 
Corrected version no   1     (W1 B1)
Corrections, see
Description Paragraph(s) 5, 11, 61, 64, 67, 
73
Drawings

(48) Corrigendum issued on: 
07.05.2008 Bulletin 2008/19

(45) Date of publication and mention 
of the grant of the patent: 
09.01.2008 Bulletin 2008/02

(21) Application number: 96303311.3

(22) Date of filing: 13.05.1996

(51) Int Cl.:
H04L 29/06 (2006.01) H04Q 11/04 (2006.01)

(54) Variable communication bandwidth for providing automatic call back and call hold

Variable Kommunikationsbandbreite zur Bereitstellung eines automatischen Rückrufs und zum Halten 
eines Gesprächs

Bande passante variable pour fournir un rappel automatique et une mise en attente

(84) Designated Contracting States: 
DE ES FR GB IT

(30) Priority: 26.05.1995 US 451296

(43) Date of publication of application: 
27.11.1996 Bulletin 1996/48

(73) Proprietor: AT&T IPM Corp.
Coral Gables,
Florida 33134 (US)

(72) Inventors:  
• Bales, Bruce Merrill

Louisville,
Colorado 80027 (US)

• Thieler, Stephen Max
Boulder,
Colorado 80301 (US)

(74) Representative: Williams, David John et al
Page White & Farrer 
Bedford House 
John Street
London, WC1N  2BF (GB)

(56) References cited:  
EP-A- 0 582 440 EP-A- 0 583 094
US-A- 3 854 014

• "Private Telecommunication Network (PTN); 
Specification, functional model and information 
flows Call completion supplementary services; 
ETS 300 365" ETSI STANDARDS, EUROPEAN 
TELECOMMUNICATIONS STANDARDS 
INSTITUTE, SOPHIA-ANTIPO, FR, vol. 
ECMATC32, July 1994 (1994-07), XP014012799 
ISSN: 0000-0001

• ITU: "STAGE 3 DESCRIPTION FOR CALL 
COMPLETION SUPPLEMENTARY SERVICES 
USING DSS 1; CLAUSE 2: CALL HOLD" ITU, 
[Online] March 1993 (1993-03), pages 1-17, 
XP002345359 Retrieved from the Internet: URL:
http://mirror.itu.int/dms/pay/itu-t/re c/q/T-REC-Q.
953.2-199303-I!!PDF-E.pdf> [retrieved on 
2005-09-16]



EP 0 744 852 B9

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] This invention relates to telecommunications
switching and, in particular, to using variable communi-
cation bandwidth for providing automatic call back and
call hold.

Background of the Invention

[0002] With the advent of new multimedia telecommu-
nication services, the cost of the bandwidth necessary
to support certain types of calls has become an increas-
ingly important factor. For example, if two telephone ter-
minals are engaged in a call that includes video, high
speed data transfer for screen sharing between two per-
sonal computers, and voice, the cost of the bandwidth
becomes important for long distance communication.
Call hold is a well known feature that allows one party of
a telephone call to place the other party of the telephone
call in a state where they cannot hear conversation that
is taking place by the first party. As implemented by prior
art telecommunication switching systems, call hold main-
tains the bandwidth of the call from the local telephone
office serving the first party to the second party. For a
long distance call, the result is that the parties are still
paying for the long distance call while the call is on hold.
In ordinary voice telephone calls, this has not been an
important cost factor but is an important cost factor for a
multimedia call.
[0003] The automatic call back feature allows a calling
party to actuate a button on the calling telephone terminal
when a busy signal is received back from the called tel-
ephone terminal. When the called telephone terminal be-
comes idle, a call is set up between the calling telephone
terminal and the called telephone terminal. In the prior
art, the automatic call back feature has long been pro-
vided by customer telecommunications switching sys-
tems (often referred to as PBX). However this feature is
very complex when provided by a network of customer
telecommunication switching systems, since it requires
each of the customer telecommunication switching sys-
tems to be specially programmed for this feature. Be-
cause of this complexity, this feature is not provided
across the public telephone network. U. S. Patent No.
5,012,466 discloses the provision of automatic call back
services utilizing a network of telecommunication switch-
ing systems. Another such system is set forth in U. S.
Patent No. 4,899,374.
[0004] Another method for providing automatic call
back is illustrated in U. S. Patent No. 4,899,374. This
discloses the use of a separate control system with a
telephone to provide the automatic call back feature. If
the user is unable to complete the call when originally
dialed, the control system repeatedly tries at predefined
intervals to complete the call. The problem with that meth-
od is that the control system is repeatedly placing calls

thus tying up the telecommunication switching system,
and further, the predefined interval has to be reasonably
long. The called party may hang up from one telephone
call and start a second telephone call before the control
system redials attempting to perform automatic call back.
[0005] The problem of providing automatic call back
service becomes even more complex when trying to per-
form this service for multimedia calls. The method pro-
posed in U.S. Patent No. 4,899,374 would constantly be
utilizing large amounts of bandwidth each time a call was
attempted. When the control system attempts to place
the call, it needs to request the necessary bandwidth to
support a multimedia call. A similar problem exists in U.S.
Patent Nos. 4,899,374 and 5,12,466. In addition, the fa-
cilities and bandwidth required for the call when it is finally
completed by automatic call back may have changed
from when the original call was made. Finally, if the call
was made through a combination of private and public
networks, providing the call back can be very difficult.

Summary of the Invention

[0006] According to one aspect, the invention provides
a method according to claim 1. According to another as-
pect, the invention provides a method according to claim
1. According to another aspect, the invention provides
an apparatus according to claim 7. According to a further
aspect, the invention provides an apparatus according
to claim 10.
[0007] The foregoing problems are solved and a tech-
nical advance is achieved by communication terminals
that automatically reduce communication bandwidth to
coincide with the state of a communication call. Advan-
tageously, if a first telecommunication terminal puts a
second telecommunication terminal on hold, the first tel-
ecommunication terminal transmits a transport message
that reduces the bandwidth of the call to a low speed data
link. When the first telecommunication terminal wishes
to again be in communication with the second telecom-
munication terminal, a transport message is utilized to
restore the communication bandwidth.
[0008] Advantageously, if a first communication termi-
nal calls a second communication terminal and the sec-
ond communication terminal is busy, the first communi-
cation terminal reduces the bandwidth of the communi-
cation call to that of a low speed data link. When the
second telecommunication terminal becomes idle, the
second terminal sends a message to the first terminal
indicating the idle state. The first telecommunication ter-
minal then uses a transport message to increase the
communication bandwidth to the desired amount and en-
gages the second communication terminal in a commu-
nication call.

Brief Description of the Drawing

[0009]
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FIG. 1 illustrates a telecommunication system for im-
plementing the inventive concept;
FIG. 2 illustrates the transmission of transport mes-
sages within the telecommunication switching net-
work;
FIG. 3 illustrates the transport messages;
FIG. 4 illustrates a software architecture for use with
the inventive concept;
FIG. 5 logically illustrates the signaling and transport
paths that are set up within a switch node;
FIG. 6 illustrates the logical structure of a call through
the network, transport, session, and application soft-
ware layers;
FIGS. 7, 8, and 9 illustrate, in flow chart form, the
response of a network layer to the transport mes-
sages;
FIGS. 10 and 11 illustrate, in flow chart form, oper-
ations performed by a communication terminal in
providing automatic call back; and
FIG. 12 illustrates, in flow chart form, operations per-
formed by a communication terminal in providing call
hold.

Detailed Description

[0010] FIG. 1 illustrates communication terminals 101
and 104 interconnected by a switching network consist-
ing of switch nodes 102 and 103. Communication termi-
nal 101 interconnects to switch node 102 via PRI link
111. A PRI link is illustrated as interconnecting commu-
nication terminal 101 to switch node 102 because the
system assumes that communication terminal 101 will
be engaging in video or high speed data calls. One skilled
in the art could readily see that similar functions could be
performed if PRI link 111 was a BRI link and video and
data compression was utilized. Similarly, communication
terminal 104 is interconnected to switch node 103 via
PRI link 117. Switch nodes 102 and 103 are intercon-
nected by a plurality of PRI links 112 through 116. Further
information on the operation and software structure of
switch nodes is given in U. S. Patent 5,386,466, entitled
"Automatic Initialization of a Distributed Telecommuni-
cations System. A switch node with a video network is
described in U. S. Patent 5,473,367, entitled "Video View
Selection by a Chairperson", filed June 30, 1993, and
assigned to the same assignee as the present applica-
tion.
[0011] To understand how the system of FIG. 1 oper-
ates, consider the following two examples. In the first
example, communication terminal 101 is interconnected
to communication terminal 104 in a communication call
involving voice, video and high speed data involving
screen sharing. If the user of communication terminal
101 wishes to place communication terminal 104 on call
hold, the user chooses the call hold either through the
use of a cursor or a designated button on communication
terminal 101. Communication terminal 101 is responsive
to the initiation of call hold to transmit a transport mes-

sage to communication terminal 104 via switch node 102
and switch node 103 starting the first portion of the call
hold feature. The transport message instructs the switch
nodes to change the bandwidth of the call to that of a low
speed data link. Communication terminal 104 is also re-
sponsive to the transport message to establish data com-
munication via the data link with communication terminal
101. A display element in the transport message informs
communication terminal 104 that it is being placed on
hold. When the user of communication terminal 101 de-
cides to take communication terminal 104 off of hold,
communication terminal 101 transmits a transport mes-
sage that once again establishes the video, voice, and
high speed data through switch nodes 102 and 103 the
transmission of the transport message starts the second
portion of the call hold feature. Once again, the display
element in the transport message informs communica-
tion terminal 104 that it is being taken off of hold.
[0012] Consider now the second example that illus-
trates the implementation of automatic call back between
communication terminals 101 and 104. In order to estab-
lish a communication call having video, high speed data,
and voice, communication terminal 101 transmits a setup
message to switch node 102 designating that a call is to
be set up with communication terminal 104. The setup
message designates that the call is to have video, voice,
and high speed data communication. When the setup
message is received by communication terminal 104,
communication terminal 104 determines that it is pres-
ently busy with another call. In response to the setup
message, communication terminal 104 transmits a trans-
port message to communication terminal 101. This starts
the first portion of the automatic call back feature. The
transport message changes the call types to a low speed
data link. In addition, the display IE of the transport mes-
sage defines that the automatic call back feature is avail-
able on communication terminal 104.
[0013] In response to the transport message, commu-
nication terminal 101 notifies its user that communication
terminal 104 is busy but that automatic call back is avail-
able. If the user designates that they do not want to invoke
automatic call back, communication terminal 101 drops
the call. If the user designates that they wish to invoke
the automatic call back feature, communication terminal
101 sends a message to communication terminal 104 to
activate the automatic call back feature. When commu-
nication terminal 104 is idle, that terminal communicates
over the low speed data link to communication terminal
101 that communication terminal 104 is idle. Communi-
cation terminal 101 is responsive to transmit a transport
message that adds video, voice, and high speed data
into the call. This starts the second portion of the auto-
matic call back feature. Thereafter, communication ter-
minal 101 and communication terminal 104 are engaged
in the communication call.
[0014] Consider the setting up of a simple call to help
in the understanding of the operation of the switch nodes
and communication terminals illustrated in FIG. 1 with
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respect to the new transport messages. Assume that
communication terminal 101 originates a logical call to
communication terminal 104. As is well known in the IS-
DN signalling protocol, a set up message is first trans-
mitted from communication terminal 101 to communica-
tion terminal 104 via switch nodes 102 and 103. Each
switch node is responsive to the set up message to es-
tablish the necessary call information. Upon receipt of
the set up message, communication terminal 104 alerts
its user and sends back to communication terminal 101
an alerting message. When the user answers the call,
communication terminal 104 transmits to switch node
103 a connect message. Upon receipt of the connect
message, switch node 103 establishes a logical path and
transmits a connect message to switch node 102 which
also establishes a logical path. When the connect mes-
sage is received by communication terminal 101, it is
communicated via logical path that has been established
through switch nodes 102 and 103.
[0015] At a subsequent time, the users of communica-
tion terminals 101 and 104 desire a video capability so
that they can exchange video images. To add video ca-
pability to the call, communication terminal 101 transmits
TRANS 201 (transport) message as illustrated in FIG. 2
to switch node 102. TRANS 201 message requests that
a video capability be added to the call. (The actual con-
tents of the message will be discussed in greater detail
later.) If switch node 102 can provide the video capability,
it transmits back TRANS_ACK 204 message as illustrat-
ed in FIG. 2. In addition, switch node 102 transmits
TRANS 202 message of FIG. 2 to switch node 103. This
message also requests that a video capability be set up
between switch node 102 and switch node 103. Assum-
ing switch node 103 is capable of providing the video
capability, it transmits back to switch node 102 TRANS_
ACK 206 message and transmits TRANS 203 to com-
munication terminal 104. If communication terminal 104
can provide the video bandwidth, communication termi-
nal 104 transmits to switch node 103 TRANS_COM 207
message. This message is repeated back to communi-
cation terminal 101 via switch nodes 103 and 102. If at
a still later point in time, the user of communication ter-
minal 101 desires that the video capability be eliminated,
the messages illustrated in FIG. 2 are once more sent
through the switch nodes. However, the TRANS mes-
sages now request that the video bandwidth be removed.
[0016] In video and audio calls, the video and the audio
capability can be provided in the following two ways: first,
a channel can be used for the video and a second channel
can be used for the audio. Second, the audio information
can be included with the video information in the video
channel. The transport message can cause switch nodes
to drop the audio channel and add the video channel with
the companion audio information.
[0017] When processing the transport message, the
switch nodes have the capability of negotiating with each
other using the transport acknowledge (TRANS_ACK
message). To illustrate this capability consider the fol-

lowing example. Communication terminal 101 wishes to
add an audio, video and high speed data capabilities to
a logical call with communication terminal 104. Commu-
nication terminal 101 transmits to switch node 102 a
transport message requesting that these three types of
bandwidth be added to the call. Switch node 102 has the
resources to provide that capability and acknowledges
this by the transmission of an acknowledge message to
communication terminal 101. Switch node 102 then
transmits a transport message to switch node 103.
Switch node 103 only has resources sufficient to support
audio bandwidth and video bandwidth and transmits this
fact to switch node 102 in a transport acknowledge mes-
sage. Switch node 102 accepts these conditions. Switch
node 103 then transmits a transport message to commu-
nication terminal 104 requesting that audio and video ca-
pabilities be added to the call. Communication terminal
104 only has resources to provide only audio bandwidth.
Since communication terminal 104 is the endpoint, it
transmits back to switch node 103 a transport complete
message. The transport complete message specifies
that only audio bandwidth is provided for in this call. Upon
receiving the transport complete message, each switch
node changes the bandwidth capability for the call to au-
dio only.
[0018] FIG. 3 illustrates the details of the four new mes-
sages utilized to implement the inventive concepts illus-
tratively with respect to CCITT ISDN Q.931 standard of
messages and procedures. One skilled in the art can
readily see that the inventive concepts could be applied
to other standards. The transport message is TRANS
300. The transport message consists of information ele-
ments (IE) 301-309 and 341. Protocol discriminator 301
IE defines the protocol that is being used. It defines that
the protocol is ISDN Q.931 in the present embodiment.
Call reference IE 302 gives the call reference number
that defines the call for which the transport message is
modifying the bandwidth. Message type IE 303 is set
equal to TRANS since this is the transport message. Re-
peat indicator IE 304 defines whether the transport mes-
sage is being used to add, remove, or change bandwidth
on the call designated by call reference IE 302.
[0019] Bearer capability IEs 305, channel identification
IEs 306, data link identification IEs 307, lower layer com-
patibility IEs 308, and higher layer compatibility IEs 309
define the totality of the transport capabilities being de-
fined by the transport message. Lower layer compatibility
IEs 308 and higher layer compatibility IEs 309 are used
only by the endpoints. Whereas, bearer capability IEs
305, channel identification IEs 306, and data link identi-
fication IEs 307 are utilized by the switching nodes within
the network providing transportation for the call. Note,
that the endpoints also utilize IEs 305, 306, and 307.
Bearer capability IEs 305 define the requested capabili-
ties in high level definitions such as voice, data, and vid-
eo. The channel identification IEs 306 define the logical
interface and physical channel within that physical inter-
face. Between two switching nodes, the switching nodes
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negotiate a logical interface number for each interface
between them. A network layer is responsive to the log-
ical interface number to convert it to a system interface
number (sintf) which lower layers convert to a physical
interface number. For clarity, the high level description
refers to the channel identification IEs as specifying the
physical interface. For example, if video is being request-
ed, then one of the channel identification IEs 306 for that
request defines the physical interface and the channel
such as channel 1 which is a 384 Kbs channel within the
specified PRI link. If a voice capability was being request-
ed, one of the channel identification IEs defines a partic-
ular B channel such as channel 23. An IE in the bearer
capability IEs 305 requesting video has the same position
in the bearer capability IEs 305 as the corresponding IE
designating the physical interface and channel in the
channel identification IEs 306. If packet data links are
being requested, these are specified as to physical chan-
nels in channel identification IEs 306 with additional in-
formation being specified in the data link identification
IEs 307. The IEs for data link identification are arranged
in order as needed to support channel identification IEs
306. The information in bearer capability IEs 305 speci-
fies when an IE from data identifications IEs 307 is need-
ed. For example, if bearer IEs 305 specified: video, voice,
and data, channel identification specifies the physical
and only one data link identification IEs 307 is used. This
IE would specify what logical link on the physical channel
was to be used.
[0020] Lower layer capability IEs 308 and higher layer
capabilities 309 are usually utilized only by the endpoints,
and these IEs are directed to defining for the destination
endpoint what type of a call is being set up and the pro-
tocol being used. The low layer compatibility IEs 308 are
utilized by physical layer, link management layer, and
network layer as illustrated in FIG. 4; whereas, higher
layer compatibility IEs 309 are utilized by software layers
above network layer 404 of FIG. 4. To understand the
relationship between the layer capabilities IEs and the
bearer capability IEs, consider the following example. If
a user wishes to set up a data packet connection utilizing
LAPF protocol, from communication terminal 101 to com-
munication terminal 104 the user can do this using two
methods. The first method is to specify in the bearer ca-
pability that a LAPF packet connection is to be set up. In
this case, it is not necessary to include any information
in the lower layer capability IEs 308 and may not be nec-
essary to include any information in the higher layer ca-
pabilities 309. The switch nodes are responsive to the
bearer capabilities to set up the packet switching con-
nection in the most convenient manner. In general, the
switch node will set up this packet connection as a packet
connection rather than as a circuit connection. In the sec-
ond example, the user wishes to have a 64 Kb circuit
connection set up through switching nodes 102 and 103
and only implement the LAPF protocol at the endpoints,
communication terminals 101 and 104. In this case, com-
munication terminal 101 would request in the bearer ca-

pability 305 of the transport message a 64 Kbs per sec-
ond circuit switch connection. The transport message
then would include in the lower layer capability of IEs 308
the fact that this is to be a packized data connection uti-
lizing the LAPF protocol. In this manner, the packetized
connection is guaranteed to have a predictable transmis-
sion time through switching nodes 102 and 103. In addi-
tion, the purpose may be to run a proprietary packet pro-
tocol on the circuit switch 64 Kbs data connection through
switch nodes 102 and 103. Higher layer capability IEs
309 define to presentation layer 407 of FIG. 4 the high
layer protocols that are to be used with information being
received by the network layer. Presentation layer 407
conditions messages for use by the applications in ap-
plications layer 409 of FIG. 4. Examples of the types of
protocols that presentation layer 407 may operate with
are: X400 email standard, g4 fax standard, file transfer,
or screen sharing standard. As can be easily seen, these
higher level protocols are of no concern to the intervening
switching nodes 102 and 103.
[0021] The transport acknowledge message, TRANS_
ACK 310 is illustrated in FIG. 3. IEs 311, 312, 314 have
identical functions to those described for IEs 301, 302,
and 304. Message type IE 313 is set equal to TRANS_
ACK. Upon receiving a transport message, a switch node
within the network responds with a transport acknowl-
edge message. If the receiving switching node can pro-
vide all of the transport capabilities requested in IEs 305,
306, and 307, the transport acknowledge message only
consists of IEs 311-314. If the receiving switching node
cannot provide a particular transport capability, that
transport capability is defined in IEs 315 and 316 or IEs
317 and 316. For example, if the transport message has
requested video transport which the receiving switching
node cannot provide, then the video capability is speci-
fied in IEs 315 and 316 of the transport acknowledge
message. Display IE 319 may define the reasons why
this capability is not provided. If the sending switching
node does not wish to accept the reduction of transport
capabilities, the sending switching node’s only option is
to abandon the transport message request. Once again,
call reference IE 312 defines which call the transport ac-
knowledge message is associated with.
[0022] The transport complete message, TRANS_
COM 320 is also illustrated in FIG. 3. The transport com-
plete message is utilized to define to each switching node
that is communicating the call the resulting transportation
capabilities that have been added, removed, or changed
with respect to the call. If all switching networks in the
call path have accepted the requested transport capabil-
ity, the transport complete message consists only of IEs
321-324. If one or more of the requested transport capa-
bilities cannot be provided those capabilities are defined
in IEs 325, 326, and 327. Each switching node in the call
path retains a record of any transport capability that it
may have eliminated from the receive transport message
and includes this eliminated transport capability in the
transport complete message. The result is that when the
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originating endpoint receives the transport complete
message that message defines to the originating end-
point what the transport capability of the call is. Also, as
intervening switching network nodes receive the trans-
port complete message they eliminate transport capabil-
ity that they had agreed to provide for the call if that trans-
port capability is not present in the transport complete
message.
[0023] Transport reject message, TRANS_REJ 330 is
utilized to reject a transport message. IEs 331-333 and
339 are identical in function to IEs 301-303 and 341 of
the transport message. IE 334 defines the reason why
the transport message is being rejected.
[0024] FIG. 4 illustrates the software architecture of
the switching nodes and communication terminals of FIG.
1. This architecture is based on the conventional OSI
model modified to implement the ISDN protocol. In ac-
cordance with the invention as described herein, certain
further modifications have been made to the standard
model in order to include ISDN capabilities.
[0025] The principal function of physical layer 401 is
to terminate physical links. Specifically, physical layer
401 is responsible for maintaining physical channels and
for controlling physical subchannels thereon. Physical
layer 401 comprises a software portion and physical in-
terfaces. Further, the software portion of physical layer
401 is responsible for the direct control of the physical
interfaces to which physical links communicating PRI and
BRI information terminate. Physical layer 401 presents
to link layer 412 physical subchannels and physical chan-
nels as entities controllable by link layer 412.
[0026] The primary function of link layer 412 is to as-
sure that the information transmitted over a physical
channel is recovered intact and in the correct order. This
is accomplished using another layer of protocol which
allows multiple communication paths -- commonly re-
ferred to as logical links -- to be established on a given
physical channel or a physical subchannel communicat-
ing packetized data. These logical links are used to iden-
tify and process data being communicated between link
layer 412 and physical layer 401. (An example of this
type of protocol is the LAPD packet protocol used in ISDN
Q.921. In the ISDN standard, link layer 412 terminates
the LAPD protocol.) Link layer 412 can support multiple
protocols so that the upper layers are uneffected by the
different protocols being utilized. Further, link layer 412
allows higher software layers to control physical layer
401 in an abstract manner.
[0027] As seen in FIG. 4, link layer 412 is divided into
link interface 402 and link management 403. The reason
for this division is set forth herein below. It will be helpful
at this point to discuss the communication of ISDN signals
over a D channel to help readers, for example, who have
only a rudimentary knowledge of the communication of
ISDN signals over a D channel. At link layer 412, a plu-
rality of logical links is established on a D channel. Only
one of these logical links communicates ISDN control
signals, and this logical link is referred to herein as a

logical D channel (LDC). The LDC is identified by a logical
D channel number (LDCN).
[0028] Link interface 402 does the majority of the func-
tions performed by link layer 412, including the establish-
ment of the logical links. Link management 403 identifies
the various link interfaces for higher software layers. Fur-
ther, link management communicates information be-
tween the logical links and higher software layers.
[0029] Network layer 404 processes information com-
municated on the LDCs, and thereby terminates the IS-
DN Q.931 protocol. Hence, this layer is responsible for
negotiating the utilization of system resources for the ter-
mination or origination of calls external to a switching
node. The network layer controls the allocation of chan-
nels on an interface on which a call is being received or
set up. For example, if communication terminal 101 re-
ceives a call from switching node 102 via PRI link 150,
network layer 404 of communication terminal 101 nego-
tiates with its peer layer (the corresponding network layer
404 in switching node 102) in order to obtain allocation
of a B channel in PRI link 150 -- a procedure later to be
repeated if a second B channel is desired. This negotia-
tion is carried out using standard ISDN Q.931 messages
such as the call setup and connection messages via the
LDC setup on the D channel of PRI link 150. Network
layer 404 identifies all B channels of given interface with
the LDC for that interface. Network layer 404 is only con-
cerned with the establishment of a call from one point to
another point (e.g., switching node to switching node).
The network layer is not concerned with how a call is
routed internally to a particular switching node but rather
transfers information up to higher layers for the determi-
nation of how a call is routed in the switching node. How-
ever, the network layer does request that one application,
referred to here and below as the connection manager
application, add or remove facilities on a physical inter-
face to a switch connection within a switching node.
[0030] Specifically, the network layer carries out call
setup by first determining that the request for the estab-
lishment of a call is valid and that the resources between
the two switching systems are available to handle this
call. After this determination, information concerning the
call is transferred to higher software layers. The reverse
is true when the network layer receives a request from
the higher software layers to establish a connection with
another switching node.
[0031] Network layer 404 receives information from
another node concerning a call via a LDC. As information
is received on the LDC, a call reference number is utilized
to identify the call associated with this message. The call
reference number is selected by the originating network
layer during call setup in accordance with the ISDN stand-
ard. Details of this identification are given with respect to
FIG. 14.
[0032] Transport layer 405, is the key element that al-
lows the routing of a call through a complex system hav-
ing multiple nodes as illustrated in FIG. 1. Its primary
function is to manage the routing of calls externally, i.e.,
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between switching nodes. Transport layer 405 views the
system of FIG. 1 in terms of nodes and is concerned with
routing calls from its own node to other nodes or end-
points. (As explained in the detailed discussion of session
layer 406, that layer, not transport layer 405, interprets
logical destination information, such as a telephone
number, to determine the destination node of a call and
to establish an intra-node path by using the connection
manager application.) In an overall system comprising
multiple switching nodes such as communication termi-
nal 101, the various transport layers communicate with
each other in order to establish a call through the various
switching nodes. This communication between transport
layers is necessary because it may be necessary to route
the call through intervening nodes to reach the destina-
tion node. The transport layers communicate among
themselves utilizing signaling paths (LDCs) established
between switching nodes.
[0033] With respect to inter-node routing, transport lay-
er 405 is the first layer that starts to take a global view of
the overall system illustrated in FIG. 1. Transport layer
405 uses information provided by session layer 406 to
select the inter-node path. The transport layer performs
its task of routing between various nodes by the utilization
of tables defining the available paths and the options on
those paths. These tables do not define all paths but only
those paths which the node has already used.
[0034] Communication between transport layers is
done by network layer 404 using established LDCs.
Transport layer 405 communicates information destined
for its peers to network layer 404, and network layer 404
packages this information within the information ele-
ments, IEs, of standard ISDN Q.931 messages. Network
layer 404 uses the LDC that has been set up to a partic-
ular node to communicate this information to its peer net-
work layer. Similarly, when another network layer re-
ceives information of this type, the other network layer
unpackages information and then directs the information
to the transport layer.
[0035] The primary function of session layer 406 is to
establish communication among endpoints with all end-
points considered to be applications including, for exam-
ple, a BRI station set is considered an application. Sig-
nificantly, these endpoints may be applications such as
the application performing the call processing features
or the dialing plan application. In any event, connections
between such endpoints is considered a call. A session
(call) is set up by session layer 406 any time two appli-
cations require communication with each other. As noted
earlier, session layer 406 deals only in terms of switching
nodes and applications on those switching nodes and
relies on transport layer 405 to establish paths to other
switching nodes. Session layer 406 identifies the called
application by an address which previously in the tele-
communication art was thought of as only a telephone
number but has a much broader concept in the Q.931
protocol. From this address, session layer 406 deter-
mines the destination switching node. Session layer 406

sets up a call to the destination switching node by com-
municating with the session layer of the destination
switching node. The communication with the other ses-
sion layer is accomplished by having the session layer
request its transport layer to place a call to the other
switching node so that a connection can be made for a
particular address. The transport layer places the call
relying on the node number that was determined by the
session layer. These requests are done using the net-
work layer to generate standard ISDN Q.931 call setup
messages. If the other switching node cannot interpret
the address, the session layer of that switching node
transmits information to its transport layer requesting that
the call be dropped. If the session layer can interpret the
address, it sends a message to its transport layer re-
questing that a call proceeding message be transmitted
by its network layer back to the requesting switching
node.
[0036] Presentation layer 407 of FIG. 4 invokes a com-
plex protocol in order to groom the information being com-
municated between applications so that the applications
are totally divorced from the protocol used to communi-
cate the information. A presentation level protocol allows
an application to communicate with a peer application
across a transport path.
[0037] Finally, application layer 408 manages the re-
sources needed by the applications running at software
layer 409. When an application at software layer 409 is
communicating with another peer application, the appli-
cation is unaware of how many other applications exist
or where these other applications are located. It is the
function of application layer 408 to determine and use
such details, consequently allowing the applications to
be written in a very abstract manner.
[0038] Further information on the operation and soft-
ware structure of layers 401 through 409 is given in U.
S. Patent 5,386,466, entitled "Automatic Initialization of
a Distributed Telecommunications System.
[0039] FIG. 5 logically illustrates the general relation-
ships between data link connection identifiers (DLCI),
service access point identifiers (SAPI), terminal end iden-
tifiers (TEI), system interface numbers (sintf), switches
angel interface numbers (aintf), logical D channel num-
bers (LDCN), call reference numbers (CRN), and the var-
ious software layers. As illustrated in FIG. 5, the pair of
link interface layers and physical layers are implemented
on an angel. (The concept of angels is explained in U.
S. Patent 5,386,466.) Link interface layer 402 and phys-
ical layer 401 are implemented by a local angel. A node
processor in switch node 102 implements link manage-
ment 403, network 404, and higher layers. The node
processor provides overall control of switch node 102.
Sintf, switch and aintf numbers correlate to physical in-
terfaces. The sintf numbers are utilized by network soft-
ware layer 404 and higher software layers to identify
physical interfaces. In addition, two switching nodes, in-
terconnected by a link that is terminated on both ends by
a physical interface, negotiate a logical interface number
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for the link during initialization of the link.
[0040] When a transport message is received, network
layer 404 converts the logical interface numbers in the
channel identification IEs to sintf’s. Network layer 404
views the physical interfaces as being identified by sintfl
501 and 502. Link management 403 makes a conversion
between the sintf numbers and the switch and aintf num-
bers which together represent the physical interface. For
example, link management 403 converts sintfl 501 to the
local angel and aintf 511. Link interface layer 402 utilizes
aintf 1511 to identify physical interface 551. There is a
one for one correspondence between sintfl 501 and sintf2
502 and aintfl 511 and aintf2 512.
[0041] The sintf and aintf numbers identify specific in-
terfaces, and each interface has a number of channels.
For example, PRI interfaces 551 and 552 each have 24
channels. Network layer 404 identifies the channels as-
sociated with a particular sintf by using the actual physical
channel numbers, and similarly, link interface layer 402
utilizes the physical channel numbers in association with
an aintf number. This is possible because the specifica-
tions of the ISDN standard designate that physical chan-
nel 24 is used to perform signaling. Network layer 404
and higher layers utilize sintf numbers in order to control
the link interface layers and physical layers to intercon-
nect physical channels and to create specific protocols
on these channels. The manner in which B channels are
interconnected through physical networks such as net-
work 515 is not illustrated in FIG. 5 except in a logical
manner, e.g. path 507.
[0042] Further, FIG. 5 logically illustrates the utilization
of the various channels and the points at which these
channels are terminated and at which information is uti-
lized. B channel 532 of interface 551 is interconnected
to B channel 533 of interface 552 by path 507. Path 507
is made through a network internal to a switch node. It
would be obvious to one skilled in the art that similar
paths could be made between B channels in interface
551 and 552. The circuit switching of B channels is per-
formed at the physical layer; whereas, packet switching
or frame relaying is performed at the link interface layer.
Greater detail on operations of the layers of FIGS. 5 and
6 in setting up a call are set forth in U. S. Patent 5,386,466.
[0043] This section describes the transport messages
from the prospective of applications software layer 409,
session software layer 406, transport software layer 405,
and network software layer 404 through switch node 102.
To clarify the explanation, first a brief description is given
of how a call is initially set up through switch node 102.
[0044] FIG. 6 illustrates the manner in which calls are
identified and processed between network software layer
404, transport software layer 405, session software layer
406, and applications software layer 409. Switching node
102 is executing these software layers. At network soft-
ware layer 404, each half of a call is identified by the CRN
number, e.g. CRN 520, and a call record, e.g., call record
521, as previously described with respect to FIG. 5. As
can be seen from FIG. 6, the call record is common

throughout the software layers, and each layer uses ad-
ditional information along with the call record. The call
records are taken from a common table within each
switching node, and a call record number is unique within
a particular switching node.
[0045] Transport software layer 405 identifies each
half of a call by the LDCN and call record number. The
LDCN is utilized because the information illustrated in
the level 4 routing tables is identified by the LDCN number
which denotes the link (or set of links) out of a switching
node to another switching node. Notice that the call
record is identified identically at all three software layers
as illustrated in FIG. 6 for a particular call. Session soft-
ware layer 406 is the point within the software architec-
ture where halfs of calls are joined together for purposes
of exchanging signal information by each call having a
unique session record set up for it such as session 607.
The session record is associated with two call records
such as call record 521 and call record 544 with each
call record representing half of a call. (Each half of a call
is referred to as a "half call".) An exception to this rule is
if the call is to an application. In that case, only one call
record is utilized since the other half of the call terminates
at the application software layer.
[0046] To understand how calls are processed by the
three software layers illustrated in FIG. 6, first consider
the example of setting up a call through switch node 102.
For this example, reference must be made to FIG. 5 which
illustrates the interfaces associated with call records 521
and 544. Call record 521 is associated with PRI link 111,
and call record 544 is associated with PRI link 116 in the
following example.
[0047] Assume that a call is being placed from com-
munication terminal 101 to communication terminal 104
via switching node 102. LDCN 541 is associated with PRI
116 which interconnects switching node 102 to switching
node 103 as illustrated in FIG. 1. Further, assume that
the node number in the setup messages designates com-
munication terminal 104. (The manner in which routing
decisions are made in switch node 102 for a call from
communication terminal 101 to communication terminal
104 is set forth in U. S. Patent 5,386,466.) When the
setup message is received from communication terminal
101 via PRI link 111, network software layer 404 gener-
ates a setup indication which is communicated to trans-
port software layer 405 and establishes call record 521
which starts the setting up of the first half call. Transport
software layer 405 examines the node number and de-
termines that switching node 102 is not the destination
switching node; hence, layer 406 does not set a node
flag. If the node flag was set, this indicates that the call
terminates on switch node 102. The dialed number along
with the node flag is communicated to session software
layer 406 which, because the node flag is not set, does
not attempt to route a call based on the dialed number.
Since in the present example the node flag is not set,
session software layer 406 establishes session record
607 and call record 544 is selected which starts the set-
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ting up of the second half call. The node and the call
record number are then communicated to transport soft-
ware layer 405 as a setup request. Transport software
layer 405 interrogates the level 4 routing table and de-
termines that LDCN 541 is a path to communication ter-
minal 104. Transport software layer 405 then associates
call record 544 with LDCN 541 and transmits the setup
request to network software layer 404 which then estab-
lishes communication with switching node 103 via PRI
link 116.
[0048] After switch node 102 has sent a setup mes-
sage to switch node 103 via PRI link 116, the network
software layer of switch node 103 responds with a call
proceeding. Network software layer 404 is responsive to
the call proceeding message to notify a connection man-
agement application that it should establish the connec-
tion through switch node 102 switching network to inter-
connect B channel 532 and B channel 533 so as to es-
tablish path 507. Session record 607 points to connection
record 608. Connection record 608 is maintained by the
connection management application which is executing
at applications layer 409. The connection management
application is responsive to the message from network
software layer 404 to establish this connection and to
enter into connection record 607 the parameters of the
internal connection.
[0049] To further understand how the transport mes-
sages are utilized to increase or decrease bandwidth
through switch node 102, consider the following example.
Assume that the setup message that was described in
the previous paragraph setup a voice connection through
switch node 102 which resulted in path 507 of FIG. 5
being set up through the switching network of switch node
102. Next, communication terminal 101 requests that a
packet switch connection be established on D channel
530 and that a 64 Kb data channel be established on
channel 538 by using a transport message.
[0050] In order to establish the additional bandwidth
necessary for the data link executing the LAPF protocol
and a data channel having 64 Kbs, communication ter-
minal 101 transmits to switch node 102 a transport mes-
sage that has the following information. Call reference
IE 302 is set equal to CRN 520 of FIGS. 5 and 6, message
type IE 303 is set equal to TRANS. Repeat indicator IE
304 is set to add bandwidth. Bearer capability IEs 305
are as follows. The first bearer capability IE specifies a
packet data link using the LAPD protocol, and the second
IE is set equal to a circuit data link with 64 Kbs of band-
width. Channel identification IEs 306 are as follows. The
first IE specifies interface 551 utilizing the logical inter-
face number, and specifies the use of D channel 530.
The second IE of the channel identification IEs 306 spec-
ifies interface 551 and B channel 538. A single data link
identification IE 307 follows and specifies that one of the
logical links 517 is to be used for packet data. Lower layer
capability IE 308 specifies the proprietary protocol that
communication terminal 104 is to implement with respect
to the 64 Kb data channel. Higher layer compatibility IE

309 specifies that the X400 email protocol standard is
being implemented. This transport message is received
and disassembled by network software layer 404 of FIG.
6. If network software layer 404 is capable of providing
the requested transport capabilities, network transport
layer 404 responds with a transport acknowledge mes-
sage that contains only IEs 311, 312, 313, and 319. If
network 404 cannot provide one of the requested trans-
port capabilities, it identifies the particular transport ca-
pability that could not be provided in IEs 315, 316, and
317, and indicates in the repeat indicator 314 that this
particular transport capability must be deleted. In addi-
tion, the transport acknowledge message could also in-
dicate using another bearer capability, channel identifi-
cation, and data link identification IEs, as an alternative
to what had been requested.
[0051] In the present example, network software layer
404 can provide the requested transport capabilities. Net-
work software layer 404 then transmits to session soft-
ware layer 406 via LDCN 519 of transport software layer
405 the request to add transport capabilities. Session
software layer 406 utilizes session record 607 to call
record 544 to determine that the call utilizes LDCN 541
and uses LDCN 541 to notify network software layer 404
that additional work is to be done with respect to call
record 544.
[0052] Returning for a moment to the left half of the
call that is illustrated by call record 521 and LDCN 519
of FIG. 6. Network software layer 404 transmits to the
connection management application the new parameters
that have been added to the connection identified by call
record 521. The connection management application is
responsive to this information to store the additional con-
nection information in connection record 608.
[0053] In the right half of the call that is identified by
call record 544 and LDCN 541, network software layer
404 is responsive to the bearer capability IEs of the mes-
sage that has been received from communication termi-
nal 101 to determine which transport facilities should be
utilized to meet the requirements of these bearer capa-
bility IEs. As illustrated in FIG. 5, network software layer
404 utilizes one of the logical links of logical links 518 to
provide the data link utilizing the LAPD protocol and B
channel 536 to provide the capabilities of the 64 Kb data
channel. Note, if network software layer 404 had availa-
ble a B channel which had been subdivided into logical
links, network software layer 404 could have used one
of these logical links for the data link executing the LAPF
protocol. Network software layer 404 now forms a new
transport message that includes the bearer capability IEs
that are identical to those received from communication
terminal 101 and channel identification IEs 306 and data
link identification IEs 307 that are specific to the transport
capabilities being utilized with interface 552. The lower
layer compatibility IEs 308 and higher layer compatibility
IEs 309 are simply transported up the left half of the call
to session software layer 406 which then transmits them
down the right half of the call where they are assembled
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into the new transport message by network software lay-
er 404. Network software layer 404 then transmits the
transport message to its peer network software layer in
switch node 103.
[0054] In our present example, the network software
layer in switch node 103 accepts all of the transport ca-
pabilities requested in the transport message. The net-
work software layer in switch node 103 responds with a
transport acknowledge message which contains no IEs
315, 316, or 317. Network software layer 404 in switch
node 102 is responsive to this transport acknowledge
message to transmit to the connection management ap-
plication in application layers 409 of FIG. 6 the parame-
ters for the left half of the call so that these can be storeed
in the connection record 608. The connection manage-
ment application is also responsive to this information to
control the switching network of switch node 102 to setup
path 535. In addition, connection management applica-
tion transmits a message to link interface layer 402 to
setup path 539.
[0055] At this point, paths 507, 535, and 539 are set
up through switch node 102. In the present example,
when switch node 103 attempts to establish the original
transport capabilities, communication terminal 104 is un-
able to provide the data link utilizing the LAPD protocol.
The result is that switch node 103 in the left half of the
call which is similar to that illustrated in FIG. 6 has re-
corded in its connection record the voice bandwidth, the
data link using LAPD protocol, and the 64 Kb data chan-
nel. However, in the connection record for the right half
of the call, only the voice call and the 64 Kb data link are
recorded. Upon receiving the transport complete mes-
sage from communication terminal 104, via network soft-
ware layer, the connection management application in
switch node 103 only connects the 64 Kb data link. Note,
that the voice call connection was made during the setup
process. Communication terminal 104 then transmits a
transport complete message that identifies the bearer
capability, channel identification IEs, and data link iden-
tification IEs that are in use. This message is received
by switch node 103 and is transferred up the right half of
the call through the software layers to session software
layer 406 of switch node 103 which communicates it
down the left half of the call to network software layer
404 of switch node 103. Network software layer 404 elim-
inates the data link capabilities and informs the connec-
tion management application that the data link is no long-
er being utilized. In response, connection management
application of switch node 103 eliminates the data link
information from connection record of switch node 103.
Network software layer 404 in switch node 103 then as-
sembles a transport complete message that details the
fact that only the 64 Kb data link has been set up and
transmits this transport complete message to switch
node 102.
[0056] When network software layer 404 of switch
node 102 receives the transport complete message from
switch node 103, it informs the connection management

application that path 539 is to be eliminated. The con-
nection management application then eliminates from
connection record 608 reference to the data link execut-
ing the LAPD protocol. Network layer 404 then transmits
the transport complete message through session soft-
ware layer 406 down into the left half of the call. Network
software layer 404 is responsive to this transport com-
plete message to notify the connection management ap-
plication to eliminate the reference to the data link exe-
cuting the LAPD protocol from connection record 608.
The connection management application also transmits
a message to link interface layer 402 to remove path 539.
In the left half of the call, network software layer 404 then
assembles another transport complete message for
transmission to communication terminal 101.
[0057] At a later point in time, communication terminal
101 determines that the 64 Kb data link is no longer re-
quired, communication terminal 101 transmits a transport
message where repeat indicator 304 is set equal to re-
move and the bearer capability IEs 305, channel identi-
fication IEs 306, and data link identification IEs 307 spec-
ify that the 64 Kb data link is to be removed. Switch node
102 then repeats this message and sends it to switch
node 103. Upon receiving the transfer acknowledge mes-
sage back from switch node 103, network software layer
404 requests that the connection management applica-
tion remove path 535. In addition, connection manage-
ment application updates the connection record 608 as
requested by network software layer 404. When the
transport message requesting the removal of the data
link is received by communication terminal 104, it re-
sponds with a transport complete message that specifies
that this removal should have taken place.
[0058] Returning now to when communication terminal
104 received the transport message that set up the 64
Kb data channel, communication terminal 104 responds
in a similar manner with respect to IEs 305 through 307
as the other switch nodes did. The termination point of a
call is a terminal management application that is execut-
ed in applications level 409 of FIG. 4. Greater details on
the functions of a terminal management application are
given in U. S. Patent 5,182,751 and U. S. Patent
5,386,466. Briefly, a terminal management application
provides all of the control functions required to terminate
a call and to allow the terminal to utilize the communicat-
ed data. A terminal management application can be ex-
ecuted on a switch node whereby the majority of the ter-
minal control functions are done in the switch node rather
than within the communication terminal. On the other
hand, a communication terminal, such as communication
terminal 101, does have its own computer and is execut-
ing the software structure illustrated in FIG. 4. In this case,
the terminal management application is executing on the
terminal. As illustrated in FIG. 1, communication terminal
101 is then the termination point of the call. However,
with a different type of communication terminal being uti-
lized for communication terminal 101, the terminal man-
agement application could be executing in switch node
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102 which would be the termination point of the call.
[0059] When the transport message was received to
set up the 64 Kb data channel, this message was trans-
ported to the terminal management application at appli-
cations level 409. The terminal management application
then requested that the connection manager request that
link interface layer 402 implement the proprietary proto-
col that is defined in the low layer compatibility IEs 308
so that the link interface layer can properly use the low
level proprietary protocol. In addition, the connection
manager application instructs the presentation layer 407
of communication terminal 104 to implement the X400
email standard as defined in by the higher layer compat-
ibility IE 309.
[0060] FIGS. 7, 8, and 9 illustrate, in flowchart form,
the operations performed by network software layer 404
in implementing the transport messages illustrated in
FIG. 3. Network software layer 404 performs the majority
of the work in implementing the transport messages.
FIGS. 7 and 8 illustrate the responses of network layer
404 upon receiving a transport message from another
switching node. FIG. 9 illustrates the responses of net-
work software layer 404 upon receiving a transport mes-
sage from the session layer 406. The convention used
in these figures is that that transport messages being
received or sent to another switch node are identified
only by their message code, e.g., TRANS. On the other
hand, transport messages being relayed by session soft-
ware layer 406 from the other half of the call are desig-
nated by the message code and the word "message",
e.g., TRANS message.
[0061] Decision block 701 of FIG. 7 determines wheth-
er a TRANS message has been received from another
switch node. In the previous example, switch node 102
receives a TRANS message via interface 551 from com-
munication terminal 101. If the answer in decision block
701 is yes, decision block 702 determines whether the
requested transport capabilities that are defined by bear-
er capability IEs 305, channel identification IEs 306, and
data link identification IEs 307 can be provided. If the
transport capabilities can be provided, block 707 is exe-
cuted which sends back a TRANS_ACK message that
contains no IEs 315, 316, and 317. If the answer in de-
cision block 702 is no, block 703 attempts to determine
an alternative transport capability. If none of the transport
capabilities can be provided, a TRANS_REJ message is
sent and all further processing is terminated. If at least
one original or alternative transport capability can be pro-
vided, a TRANS_ACK message is returned with the mod-
ified list of transport capabilities. Next, block 709 sends
a message to the connection management application
at applications layer 409 requesting that the transport
parameters as defined by the new transport capabilities
be entered into connection table 608. The transport pa-
rameters entered are either those of the originally re-
quested transport capabilities or the alternative transport
capabilities or the resulting combination of the two. Fi-
nally, block 711 sends a TRANS message to session

layer 406 via transport layer 405 which is the original
TRANS message and/or alternative transport capabili-
ties minus IEs 306 and 307. IEs 306 and 307 are unique
to the left half of the call as illustrated in FIG. 6. Session
software layer 406 is responsive to this message to iden-
tify the call record, to identify LDCN associated with the
right half of the call, and to send the message down the
right half of the call with the proper identification to net-
work software layer 404.
[0062] Returning to decision block 701, if the answer
is no, control is transferred to decision block 712 which
determines if a TRANS_ACK message was received
from another switch node. In the previous example, a
TRANS_ACK message was received by switch node 102
from switch node 103 on interface 552. This TRANS_
ACK message was received by the right half of the call.
If the answer in decision block 712 is yes, control is trans-
ferred to decision block 713. The latter decision block
determines if there are alternative transport capabilities
in the transport acknowledge message. If the answer is
yes, control is transferred to decision block 714 which
determines if the alternative transport capabilities are ac-
ceptable, i.e., the switch node can provide the alternative
transport capabilities. If the answer in decision block 714
is no, block 716 is executed which sends a TRANS mes-
sage to the other switch node with a request to delete
any transport capabilities that are not acceptable. Next,
block 717 sends a TRANS message with the same delete
request included to session software layer 406 via trans-
port layer 405. Session layer 406 is responsive to that
message to transport the message down the left half of
the call to network software layer 404. Note, that the
transport parameters are only inserted into the connec-
tion record and paths established within a switch node
upon reception of an acceptable TRANS_ACK message.
[0063] Returning to decision blocks 713 and 714. If the
answer in decision block 713 is no, or the answer in de-
cision block 714 is yes, control is transferred to block 721
which sends a message to the connection management
application to enter the transport parameters into the con-
nection table and to make the connections through the
internal switching network of the switch node.
[0064] Returning to decision block 712, if the message
is not a TRANS_ACK message, control is transferred to
decision block 801 of FIG. 8 which determines if the mes-
sage is a TRANS_REJ message. If the answer in deci-
sion block 801 is yes, block 802 sends a message to the
connection management application to remove the trans-
port parameters from the connection table and to remove
any paths having been set up for those transport param-
eters through the switching network of the switch node.
Note, that there may not be any work for the connection
management application to do if the TRANS_REJ mes-
sage is received in place of a TRANS_ACK. After exe-
cution of block 802, block 803 sends a message contain-
ing the TRANS_REJ message to session layer 406 via
transport layer 405. Session software layer 406 sends
this message down the left half of the call with the proper
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call record and LDCN identification information to net-
work software layer 404.
[0065] If the answer in decision block 801 is no, control
is transferred to decision block 804 which determines if
the message is a TRANS_COM message. If the answer
is no, control is transferred to block 808 which provides
normal processing. Block 808 handles the standard ISDN
messages. If the answer is yes in decision block 804,
block 806 determines which transport parameters that
are in connection table 608 are not identified by the bear-
er capability IEs 325, channel identification IEs 326, and
data link identification IEs 327. After identifying these
transport parameters, block 806 transmits a message to
the connection management application to remove these
transport parameters and any associated paths. Finally,
block 807 sends a message to session software layer
406 via transport software layer 405 that contains the
original TRANS_COM minus the channel identification
IE 326 and the data link identification IE 327. Session
software layer 406 is responsive to that message com-
municated down the left half of the call to network soft-
ware layer 404 with the call record and LDCN identifica-
tion information.
[0066] FIG. 9 illustrates the operations performed by
network software layer 404 in response to transport mes-
sages being received from session software layer 406.
Decision block 901 determines if the message is a
TRANS message. In the previous example, the right half
of the call illustrated in FIG. 6 receives a TRANS message
from session software layer 406 after the left half of the
call had received that message from communication ter-
minal 101 via interface 551. If the answer is yes in deci-
sion block 901, control is transferred to block 902. Block
902 is responsive to the bearer capability IEs 305 to de-
termine what the new channel identification IE 306 and
data link identification IEs 307 should be for the TRANS
message that will be transmitted to the next switch node.
After this determination is made, block 903 forms and
sends the new TRANS message to the next switch node.
Note, that elements 301, 302, 303, 304, 305, and 308,
309, and 341 are simply repeated in the new TRANS
message.
[0067] If the answer in decision block 901 was no, de-
cision block 904 determines if the message received from
session software layer 406 is a TRANS_COM message.
If the answer in decision block 904 is yes, decision block
906 determines the transport parameters that are in con-
nection table 608 that are not identified in bearer capa-
bility IEs 326, channel identification IEs 3216, and data
link identification IE 327. After determining these trans-
port parameters, block 906 transmits a message to the
connection management application requesting that
these transport parameters be removed from the con-
nection table 608 and that all associated paths be re-
moved. Next, block 907 forms a TRANS_COM message
with new channel identification IEs 326 and data link iden-
tification IEs 327 that define the transport capabilities on
the left half of the call. Block 907 then sends the formed

TRANS_COM message to the other switch node.
[0068] If the answer in decision block 904 is no, control
is transferred to decision block 908 which determines if
a TRANS_REJ message was received from session soft-
ware layer 406. If the answer is no, control is transferred
to block 909 for normal processing of standard ISDN
messages. If the answer in decision block 908 is yes,
block 911 sends a message to the connection manage-
ment application to remove all parameters entered into
connection table 608 by the associated TRANS mes-
sage. Finally, block 912 sends a TRANS_REJ message
to the next switch node. In the previous example, block
912 sends the TRANS_REJ message from switch node
102 to communication terminal 101.
[0069] FIG. 10 illustrates, in flow chart form, the oper-
ations performed by a communication terminal initiating
the automatic call back feature. FIG. 11 illustrates, in flow
chart form, the operations performed by the other com-
munication terminal that is part of the automatic call back
feature. Upon call origination, block 1001 requests a call
be set up with the designated communication terminal,
decision block 1003 then determines if the requested call
has been established or not. If the answer is no in decision
block 1003, processing is finished. If the call has been
established, decision block 1004 determines if a TRANS
message was received that changed the call types. Call
types is used here to mean for example, a video call. If
the answer in decision block 1004 is no, block 1002 is
executed for normal processing.
[0070] If the answer in decision block 1004 is yes, de-
cision block 1005 determines from the display IE of the
TRANS message if automatic call back is available at
the called communication terminal. If the answer is no,
block 1006 drops the call. If the answer in decision block
1005 is yes, block 1007 displays to the user that the call
has not been completed but that automatic call back is
available. Decision block 1008 then determines if the us-
er wishes to initiate the automatic call back feature. If the
answer is no, block 1006 drops the call. If the answer in
decision block 1008 is yes, block 1011 sends a message
to the other communication terminal requesting that the
automatic call back feature be activated. Decision block
1012 then waits for a message from the other communi-
cation terminal defining whether the automatic call back
feature has been initiated or not. If the answer is no, block
1009 displays a message to the user that the automatic
call back feature has not been initiated and drops the
call. If the answer is yes in decision block 1012, block
1013 sets the other state to busy.
[0071] In FIG. 10, two variables are used to determine
whether the two terminals are busy or not. The "state"
variable is used to denote whether the terminal executing
FIG. 10 is busy; whereas, the "other state" variable is
utilized to reflect whether the other communication ter-
minal is busy or idle. Blocks 1014 through 1028 determine
when both terminals are idle so that the call can be re-
stored to the original call types or that the call is to be
abandoned. Decision block 1014 determines whether the
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terminal executing FIG. 10 is busy. If the answer is yes,
block 1016 sets state to busy. If the answer is no, block
1017 sets state to idle. After execution of either blocks
1016 or 1017, decision block 1018 is executed to deter-
mine if a terminal idle message has been received from
the other communication terminal. If the answer is yes,
block 1019 sets other state to idle; whereas, if the answer
is no, decision block 1020 determines if a cancel auto-
matic call back message had been received. If the answer
in decision block 1020 is yes, block 1028 is executed
which resets automatic call back indicator. Note, that the
other communication terminal would have dropped the
call. If the answer in decision block 1020 is no, decision
block 1021 determines if a terminal busy message was
received from the other terminal. If the answer is yes,
block 1022 sets the other state to busy.
[0072] Next, decision block 1025 is executed to deter-
mine if a cancel automatic call back signal has been re-
ceived from the communication terminal executing FIG.
10. If the answer is yes, block 1027 sends a cancel au-
tomatic call back message to the other communication
terminal and drops the call before transferring control to
block 1028. If the answer in decision block 1025 is no,
then decision block 1023 determines if both state and
other state are set equal to idle. If the answer is no, control
is transferred back to decision block 1014. If the answer
is yes in decision block 1023, block 1024 sends a TRANS
message to restore the original call types. Note, that block
1024 assumes that a TRANS_COM message was re-
ceived back from the other communication terminal.
[0073] FIG. 11 illustrates the operations performed by
the other communication terminal. Block 1101 detects a
setup message. Decision block 1102 determines if the
communication terminal executing FIG. 11 is busy. If the
answer is no, control is transferred to block 1103 for nor-
mal processing. If the answer in decision block 1102 is
yes, block 1104 sends a TRANS message changing the
call types and indicating that the automatic call back fea-
ture is available. Next, decision block 1106 determines
if a message requesting the initiation of the automatic
call back feature is received. If the answer is no, then
normal processing is done since the other communica-
tion terminal would have dropped the call. If the answer
is yes in decision block 1106, block 1108 sets the auto-
matic call back indicator before transferring control to
block 1109. Block 1109 sends a message acknowledging
the initiation of the automatic call back feature.
[0074] Blocks 1121 through 1124 determine when the
call is to be dropped or has been reestablished to the
original call types. Decision block 1121 determines if a
cancel automatic call back signal has been received from
the communication terminal executing FIG. 11. If the an-
swer is yes, block 1122 sends a cancel automatic call
back message to the other communication terminal and
drops the call. Block 1124 resets the automatic call back
indicator. If the answer in decision block 1121 is no, de-
cision block 1110 determines if the communication ter-
minal is busy. If the answer is yes, decision block 1111

determines if the state variable equals idle. If the answer
is yes, block 1112 sets state to busy, and block 1113
sends a busy message to the other communication ter-
minal. Regardless of whether decision block 1111 was
yes or no, control is eventually transferred to decision
block 1123.
[0075] Returning to decision block 1110, if the answer
is no, decision block 1114 determines if the state equals
busy. If the answer is yes, block 1116 sets state to idle,
and block 1117 sends an idle message to the other com-
munication terminal. After execution of block 1117, con-
trol is transferred to decision block 1123.
[0076] Decision block 1123 determines if a cancel au-
tomatic call back message was received from the other
terminal. If the answer is yes, control is transferred to
block 1124 which resets the automatic call back indicator.
If the answer in decision block 1123 is no, decision block
1118 determines if a TRANS message was received. If
the answer is no, control is transferred back to decision
block 1110. If the answer is yes, block 1119 sends a
TRANS_COM message to the other communication ter-
minal. Block 1118 assumes that the received TRANS
message restored the original call types. One skilled in
the art could readily envision additional operations to ver-
ify this fact.
[0077] FIG. 12 illustrates the operations performed by
a communication terminal executing the call hold feature.
Block 1201 starts the process. Decision block 1202 de-
termines if the user is requesting call hold enabled. This
request would be done by the user actuating a call hold
button or by using a cursor to select a call hold field on
a CRT screen. If the answer is yes in decision block 1202,
block 1203 determines if call hold is already active. If the
answer is yes, control is transferred back to decision
block 1202. If the answer is no in decision block 1203,
block 1204 sends a TRANS message to the other termi-
nal changing the bandwidth of the call to that of a low
speed data link and indicating to the other communication
terminal that call hold is activated. Block 1205 then turns
on the call hold indicator on the communication terminal
executing FIG. 12.
[0078] Returning to decision block 1202, if the answer
is no, decision block 1206 determines if the user is re-
questing that call hold be disabled. If the answer is no in
decision block 1206, block 1211 performs normal
processing. If the answer is yes in decision block 1206,
decision block 1207 determines if call hold has already
been deactivated. If the answer is yes, control is trans-
ferred back to decision block 1202. If the answer in de-
cision block 1207 is no, block 1208 sends a TRANS mes-
sage to the other communication terminal which also in-
dicates that call hold is being deactivated. Block 1209
then turns off the call hold indicator on the communication
terminal executing FIG. 12.
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Claims

1. A method for providing an automatic call back feature
on an existing telecommunication call by telecom-
munication terminals (101, 104) and the telecommu-
nication call is established through a telecommuni-
cation system (102, 103) over a telecommunication
call path (111, 112, 113) between a calling telecom-
munication terminal and a called telecommunication
terminal, the method comprising the steps of:

determining (1004, 1102) that the called tele-
communication terminal is busy.
notifying (1007) the user of the calling telecom-
munication terminal that the called telecommu-
nication terminals is busy; and
determining (1008) that the user of the calling
telecommunication terminals is initiating the au-
tomatic call back feature;

CHARACTERIZED IN THAT
decreasing (1011, 1109) the telecommunication
bandwidth of the call to an amount to Implement the
first portion of the automatic call back feature by
transmission of a first message for changing the tel-
ecommunication bandwidth through out the whole
telecommunication call path and by transmission of
a second message for requesting that automatic call
back be established between the called telecommu-
nication terminal and calling telecommunication ter-
minal;
receiving (1018) a third message from the called tel-
ecommunication terminal indicating that the called
telecommunication terminal is idle; and
increasing (1024) the telecommunication bandwidth
through out the whole telecommunication call path
to the same level as before actuation of the first por-
tion by transmission of a fourth message.

2. The method of claim 1 wherein the step of decreasing
comprises the step of setting the telecommunication
bandwidth to that of a low speed data link.

3. The method of claim 1 further comprises the step of
signaling (1028) a user of the calling telecommuni-
cation terminal that the automatic call back feature
is completed.

4. A method for providing a call hold feature on an ex-
isting telecommunication call by telecommunication
terminals (101, 104) and the telecommunication call
is established through a telecommunication system
(102, 103) over a telecommunication call path,
(111,112,113) between a calling telecommunication
terminal and a called telecommunication terminal,
the method comprising the steps of:

determining (1202) that a user of the calling tel-

ecommunication terminal has indicated that the
telecommunication call is to be placed on hold;
notifying (1205) the user of the calling telecom-
munication terminal that the telecommunication
call has been placed on hold;

CHARACTERIZED IN THAT
decreasing (1204) the telecommunication band-
width of the call to implement the first portion of the
call hold feature by transmission of a first message
through out the whole telecommunication call path;
determining (1206) that the user of calling telecom-
munication terminal wants to take the telecommuni-
cation call off call hold; and
increasing (1208) the telecommunication bandwidth
of the call to the same level as before the start of the
first portion in implement the second portion of the
call hold feature by transmission of a second mes-
sage for changing the telecommunication bandwidth
through out the whole telecommunication call path.

5. The method of claim 4 wherein the step of decreasing
comprises the step of setting the telecommunication
bandwidth to that of a low speed data link.

6. The method of claim 4 further comprises the step of
signaling (1209) the user of the calling telecommu-
nication terminal that the call hold feature is complet-
ed.

7. An apparatus for providing an automatic call back
feature on an existing telecommunication call by tel-
ecommunication terminals (101, 104) and the tele-
communication call is established through a tele-
communication system (102, 103) over a telecom-
munication call path (111, 112, 113) between a call-
ing telecommunication terminal and a called tele-
communication terminal, the apparatus comprising:

means for determining (1004, 1102) that the
called telecommunication terminal is busy;
means for notifying (1007) the user of the calling
telecommunication terminal that the called tele-
communication terminal is busy; and
means for determining (1008) that the user of
the calling telecommunication terminal is initiat-
ing the automatic call feature;

CHARACTERIZED IN THAT
means for decreasing (1011, 1109) the telecommu-
nication bandwidth of the call to an amount to imple-
ment a first portion of the automatic call back feature
by transmission of a first message for changing the
telecommunication bandwidth through out the whole
telecommunication call path and by transmission of
a second message for requesting that automatic call
back be established between the called telecommu-
nication terminal and calling telecommunication ter-
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minal;
means for receiving (1018) a third message from the
called telecommunication terminal indicating that the
called telecommunication terminal is idle; and
means for increasing (1024) the telecommunication
bandwidth through out the whole telecommunication
call path to the same level as before actuation of the
first portion by transmission of a fourth message.

8. The apparatus of claim 7 wherein the means for de-
creasing comprises means for setting the telecom-
munication bandwidth to that of a low speed data link.

9. The apparatus of claim7 further comprises means
for signaling (1028) a user of the calling telecommu-
nication terminal that the automatic call back feature
is completed.

10. An apparatus for providing a call hold feature on an
existing telecommunication call by telecommunica-
tion terminals (101, 104) and the telecommunication
call is established through a telecommunication sys-
tem (102,103) over a telecommunication call path
(111, 112, 113) between a calling telecommunica-
tion terminal and a called telecommunication termi-
nal, the apparatus comprising:

means for determining (1202) that a user of the
calling telecommunication terminal has indicat-
ed that the telecommunication call is to be
placed on hold;
means for notifying (1205) the user of the calling
telecommunication terminals that the telecom-
munication call has been placed on hold;

CHARACTERIZED IN THAT
means for decreasing (1204) the telecommunication
bandwidth of the call to implement the first portion
of the call hold feature by transmission of a first mes-
sage through out the whole telecommunication call
path;
means for determining (1206) that the user of calling
telecommunication terminal wants to take the tele-
communication call off call hold; and
means for increasing (1208) the telecommunication
bandwidth of the call to the same level as before the
start of the first portion of the call hold feature by
transmission of a second message for changing the
telecommunication bandwidth through out the whole
telecommunication call path.

11. The apparatus of claim 10 wherein the means for
decreasing comprises means for setting the tele-
communication bandwidth to that of a low speed data
link.

12. The apparatus of claim 10 further comprises means
for signaling (1209) the user of the calling telecom-

munication terminal that the call hold feature is com-
pleted.

Patentansprüche

1. Verfahren zum Bereitstellen eines automatischen
Rückrufmerkmals bei einer bestehenden Telekom-
munikationsverbindung durch Telekommunikati-
onsendgeräte (101, 104) und bei dem die Telekom-
munikationsverbindung über ein Telekommunikati-
onssystem (102, 103) über einen Telekommunikati-
onsverbindungspfad (111, 112, 113) zwischen ei-
nem rufenden Telekommunikationsendgerät und ei-
nem gerufenen Telekommunikationsendgerät auf-
gebaut wird, wobei das Verfahren folgende Schritte
umfasst:

Feststellen (1004, 1102), dass das gerufene Te-
lekommunikationsendgerät belegt ist;
Melden (1007), und zwar dem Nutzer des rufen-
den Telekommunikationsendgeräts, dass das
gerufene Telekommunikationsendgerät belegt
ist; und
Feststellen (1008), dass der Nutzer des rufen-
den Telekommunikationsendgeräts das auto-
matische Rückrufmerkmal auslöst;

gekennzeichnet durch
Vermindern (1011, 1109) der Telekommunikations-
bandbreite der Rufverbindung auf einen Wert, um
einen ersten Teil des automatischen Rückrufmerk-
mals zu implementieren, durch Übertragung einer
ersten Nachricht zum Ändern der Telekommunika-
tionsbandbreite auf dem gesamten Telekommunika-
tionsverbindungspfad und durch Übertragung einer
zweiten Nachricht zum Anfordern, dass ein automa-
tischer Rückruf zwischen dem gerufenen Telekom-
munikationsendgerät und dem rufenden Telekom-
munikationsendgerät hergestellt wird;
Empfangen (1018) einer dritten Nachricht von dem
gerufenen Telekommunikationsendgerät, die an-
zeigt, dass das gerufene Telekommunikationsend-
gerät frei ist; und
Erhöhen (1024) der Telekommunikationsbandbreite
auf dem gesamten Telekommunikationsverbin-
dungspfad auf das gleiche Niveau wie vor dem Aus-
lösen des ersten Teils, durch Übertragung einer
vierten Nachricht.

2. Verfahren nach Anspruch 1, wobei der Schritt des
Verminderns den Schritt umfasst, die Telekommu-
nikationsbandbreite auf diejenige einer langsamen
Datenverbindung zu setzen.

3. Verfahren nach Anspruch 1, welches ferner den
Schritt umfasst, einem Nutzer des rufenden Tele-
kommunikationsendgeräts zu signalisieren (1028),
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dass das automatische Rückrufmerkmal beendet ist.

4. Verfahren zum Bereitstellen eines Verbindungshal-
temerkmals bei einer bestehenden Telekommunika-
tionsverbindung durch Telekommunikationsendge-
räte (101, 104) und bei welchem die Telekommuni-
kationsverbindung über ein Telekommunikationssy-
stem (102, 103) über einen Telekommunikationsver-
bindungspfad (111, 112, 113) zwischen einem ru-
fenden Telekommunikationsendgerät und einem
gerufenen Telekommunikationsendgerät aufgebaut
wird, wobei das Verfahren folgende Schritt umfasst:

Feststellen (1202), dass ein Nutzer des rufen-
den Telekommunikationsendgeräts angezeigt
hat, dass die Telekommunikationsverbindung
auf Halten gelegt werden soll;
Melden (1205), und zwar dem Nutzer des rufen-
den Telekommunikationsendgeräts, dass die
Telekommunikationsverbindung auf Halten ge-
legt worden ist;

gekennzeichnet durch
Vermindern (1204) der Telekommunikationsband-
breite der Verbindung, um den ersten Teil des Ver-
bindungshaltemerkmals durch Übertragung einer
ersten Nachricht zu implementieren, und zwar auf
dem gesamten Telekommunikationsverbindungs-
pfad;
Feststellen (1206), dass der Nutzer des rufenden
Telekommunikationsendgeräts die Telekommuni-
kationsverbindung aus dem Haltezustand aufneh-
men möchte; und
Erhöhen (1208) der Telekommunikationsbandbreite
der Verbindung auf das gleiche Niveau wie vor dem
Beginn des ersten Teils, um den zweiten Teil des
Verbindungshaltemerkmals zu implementieren, und
zwar durch Übertragung einer zweiten Nachricht,
um die Telekommunikationsbandbreite auf dem ge-
samten Telekommunikationsverbindungspfad zu
ändern.

5. Verfahren nach Anspruch 4, wobei der Schritt des
Verminderns den Schritt umfasst, die Telekommu-
nikationsbandbreite auf diejenige einer langsamen
Datenverbindung zu setzen.

6. Verfahren nach Anspruch 4, welches ferner den
Schritt umfasst, dem Nutzer des rufenden Telekom-
munikationsendgeräts zu signalisieren (1209), dass
das Verbindungshaltemerkmal beendet ist.

7. Vorrichtung zum Bereitstellen eines automatischen
Rückrufmerkmals bei einer bestehenden Telekom-
munikationsverbindung durch Telekommunikati-
onsendgeräte (101, 104) und wobei die Telekommu-
nikationsverbindung über ein Telekommunikations-
system (102, 103) über einen Telekommunikations-

verbindungspfad (111, 112, 113) zwischen einem ru-
fenden Telekommunikationsendgerät und einem
gerufenen Telekommunikationsendgerät aufgebaut
ist, wobei die Vorrichtung umfasst:

Mittel zum Feststellen (1004, 1102), dass das
gerufene Telekommunikationsendgerät belegt
ist;
Mittel, um dem Nutzer des rufenden Telekom-
munikationsendgeräts zu melden (1007), dass
das gerufene Telekommunikationsendgerät be-
legt ist; und
Mittel zum Feststellen (1008), dass der Nutzer
des rufenden Telekommunikationsendgeräts
das automatische Rückrufmerkmal auslöst;

gekennzeichnet durch
Mittel zum Vermindern (1011, 1109) der Telekom-
munikationsbandbreite der Rufverbindung auf einen
Wert, um einen ersten Teil des automatischen Rück-
rufmerkmals zu implementieren, und zwar durch
Übertragung einer ersten Nachricht zum Ändern der
Telekommunikationsbandbreite auf dem gesamten
Telekommunikationsverbindungspfad und durch
Übertragung einer zweiten Nachricht zum Anfor-
dern, dass ein automatischer Rückruf zwischen dem
gerufenen Telekommunikationsendgerät und dem
rufenden Telekommunikationsendgerät hergestellt
wird;
Mittel zum Empfangen (1018) einer dritten Nachricht
von dem gerufenen Telekommunikationsendgerät,
die angibt, dass das gerufene Telekommunikations-
endgerät frei ist; und
Mittel zum Erhöhen (1024) der Telekommunikati-
onsbandbreite auf dem gesamten Telekommunika-
tionsverbindungspfad auf das gleiche Niveau wie vor
dem Auslösen des ersten Teils, durch Übertragung
einer vierten Nachricht.

8. Vorrichtung nach Anspruch 7, wobei die Mittel zum
Vermindern Mittel umfassen, um die Telekommuni-
kationsbandbreite auf diejenige einer langsamen
Datenverbindung zu setzen.

9. Vorrichtung nach Anspruch 7, welche ferner Mittel
umfasst, um einem Nutzer des rufenden Telekom-
munikationsendgeräts zu signalisieren (1028), dass
das automatische Rückrufmerkmal beendet ist.

10. Vorrichtung zum Bereitstellen eines Verbindungs-
haltemerkmals bei einer bestehenden Telekommu-
nikationsverbindung durch Telekommunikations-
endgeräte (101, 104) und wobei die Telekommuni-
kationsverbindung über ein Telekommunikationssy-
stem (102, 103) über einen Telekommunikationsver-
bindungspfad (111, 112, 113) zwischen einem ru-
fenden Telekommunikationsendgerät und einem
gerufenen Telekommunikationsendgerät aufgebaut
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ist, wobei die Vorrichtung umfasst:

Mittel zum Feststellen (1202), dass ein Nutzer
des rufenden Telekommunikationsendgeräts
angezeigt hat, dass die Telekommunikations-
verbindung auf Halten gelegt werden soll;
Mittel, um dem Nutzer des rufenden Telekom-
munikationsendgeräts zu melden (1205), dass
die Telekommunikationsverbindung auf Halten
gelegt worden ist;

gekennzeichnet durch
Mittel zum Vermindern (1204) der Telekommunika-
tionsbandbreite der Verbindung, um den ersten Teil
des Verbindungshaltemerkmals durch Übertragung
einer ersten Nachricht zu implementieren, und zwar
auf dem gesamten Telekommunikationsverbin-
dungspfad;
Mittel zum Feststellen (1206), dass der Nutzer des
rufenden Telekommunikationsendgeräts die Tele-
kommunikationsverbindung aus dem Haltezustand
aufnehmen möchte; und
Mittel zum Erhöhen (1208) der Telekommunikati-
onsbandbreite der Verbindung auf das gleiche Ni-
veau wie vor dem Beginn des ersten Teils des Ver-
bindungshaltemerkmals, und zwar durch Übertra-
gung einer zweiten Nachricht, um die Telekommu-
nikationsbandbreite auf dem gesamten Telekommu-
nikationsverbindungspfad zu ändern.

11. Vorrichtung nach Anspruch 10, wobei die Mittel zum
Vermindern Mittel umfassen, um die Telekommuni-
kationsbandbreite auf diejenige einer langsamen
Datenverbindung zu setzen.

12. Vorrichtung nach Anspruch 10, welche ferner Mittel
umfasst, um dem Nutzer des rufenden Telekommu-
nikationsendgeräts zu signalisieren (1209), dass
das Verbindungshaltemerkmal beendet ist.

Revendications

1. Procédé pour conférer une fonctionnalité de rappel
automatique à un appel de télécommunication exis-
tant par des terminaux (101, 104) de télécommuni-
cation et faire en sorte que l’appel de télécommuni-
cation soit établi par l’intermédiaire d’un système
(102, 103) de télécommunication sur un trajet (111,
112, 113) d’appel de télécommunication entre un ter-
minal de télécommunication appelant et un terminal
de télécommunication appelé, le procédé compre-
nant les étapes consistant à :

déterminer (1004, 1107) que le terminal de té-
lécommunication appelé est occupé ;
notifier (1007) à l’utilisateur du terminal de télé-
communication appelant que le terminal de té-

lécommunication appelé est occupé ; et
déterminer (1008) que l’utilisateur du terminal
de télécommunication appelant déclenche la
fonctionnalité de rappel automatique ;

caractérisé par le fait de
réduire (1011, 1109) la largeur de bande de télécom-
munication de l’appel à un niveau permettant de met-
tre en oeuvre la première partie de la fonctionnalité
de rappel automatique par transmission d’un pre-
mier message pour modifier la largeur de bande de
télécommunication sur la totalité du trajet de l’appel
de télécommunication et par transmission d’un
deuxième message pour demander qu’un rappel
automatique soit établi entre le terminal de télécom-
munication appelé et le terminal de télécommunica-
tion appelant ;
recevoir (1018) un troisième message du terminal
de télécommunication appelé indiquant que le ter-
minal de télécommunication appelé est inactif ; et
augmenter (1024) la largeur de bande de télécom-
munication sur la totalité du trajet de télécommuni-
cation au même niveau qu’avant l’activation de la
première partie par transmission d’un quatrième
message.

2. Procédé suivant la revendication 1, caractérisé en
ce que l’étape de réduction comprend l’étape con-
sistant à régler la largeur de bande de télécommu-
nication à celle d’une liaison de données à bas débit.

3. Procédé suivant la revendication 1, comprenant en
outre l’étape consistant à signaler (1028) à un utili-
sateur du terminal de télécommunication appelant
que la fonctionnalité de rappel automatique est ter-
minée.

4. Procédé de fourniture d’une fonctionnalité de mise
en attente d’appel sur un appel de télécommunica-
tion existant par des terminaux (101, 104) de télé-
communication et faisant en sorte que l’appel de té-
lécommunication soit établi par l’intermédiaire d’un
système (102, 103) de télécommunication sur un tra-
jet (111, 112, 113) d’appel de télécommunication en-
tre un terminal de télécommunication appelant et un
terminal de télécommunication appelé, le procédé
comprenant les étapes consistant à :

déterminer (1202) qu’un utilisateur du terminal
de télécommunication appelant a indiqué que
l’appel de télécommunication doit être mis en
attente ;
notifier (1205) à l’utilisateur du terminal de télé-
communication appelant que l’appel de télé-
communication a été mis en attente ;

caractérisé par le fait de
réduire (1204) la largeur de bande de télécommuni-
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cation de l’appel pour mettre en oeuvre la première
partie de la fonctionnalité de mise en attente d’appel
par transmission d’un premier message sur la totalité
du trajet d’appel de télécommunication ;
déterminer (1206) que l’utilisateur du terminal de té-
lécommunication appelant souhaite interrompre la
mise en attente de l’appel ; et
augmenter (1208) la largeur de bande de télécom-
munication de l’appel au même niveau qu’avant le
début de la première partie pour mettre en oeuvre
la deuxième partie de la fonctionnalité de mise en
attente d’appel par transmission d’un deuxième
message pour modifier la largeur de bande de télé-
communication sur la totalité du trajet d’appel de té-
lécommunication.

5. Procédé suivant la revendication 4, caractérisé en
ce que l’étape de réduction comprend l’étape con-
sistant à régler la largeur de bande de télécommu-
nication à celle d’une liaison de données à bas débit.

6. Procédé suivant la revendication 4, comprenant en
outre l’étape consistant à signaler (1209) à l’utilisa-
teur du terminal de télécommunication appelant que
la fonctionnalité de mise en attente d’appel est ter-
minée.

7. Appareil pour fournir une fonctionnalité de rappel
automatique sur un appel de télécommunication
existant par des terminaux (101, 104) de télécom-
munication et faisant en sorte que l’appel de télé-
communication soit établi par l’intermédiaire d’un
système (102, 103) de télécommunication sur un tra-
jet (111, 112, 113) d’appel de télécommunication en-
tre un terminal de télécommunication appelant et un
terminal de télécommunication appelé, l’appareil
comprenant :

un moyen pour déterminer (1004, 1102) que le
terminal de télécommunication appelé est
occupé ;
un moyen pour notifier (1007) à l’utilisateur du
terminal de télécommunication appelant que le
terminal de télécommunication appelé est
occupé ; et
un moyen pour déterminer (1008) que l’utilisa-
teur du terminal de télécommunication appelant
déclenche la fonctionnalité de rappel
automatique ;

caractérisé par
un moyen pour réduire (1011, 1109) la largeur de
bande de télécommunication de l’appel à un niveau
permettant de mettre en oeuvre une première partie
de la fonctionnalité de rappel automatique par trans-
mission d’un premier message pour modifier la lar-
geur de bande de télécommunication sur la totalité
du trajet d’appel de télécommunication et par trans-

mission d’un deuxième message pour demander
qu’un rappel automatique soit établi entre le terminal
de télécommunication appelé et le terminal de com-
munication appelant ;
un moyen pour recevoir (1018) un troisième messa-
ge du terminal de télécommunication appelé indi-
quant que le terminal de télécommunication appelé
est inactif ; et
un moyen pour augmenter (1024) la largeur de ban-
de de télécommunication sur la totalité du trajet de
l’appel de télécommunication au même niveau
qu’avant l’activation de la première partie par trans-
mission d’un quatrième message.

8. Appareil suivant la revendication 7, caractérisé en
ce que le moyen de réduction comprend un moyen
pour régler la largeur de bande de télécommunica-
tion à celle d’une liaison de données à bas débit.

9. Appareil suivant la revendication 7, comprenant en
outre un moyen pour signaler (1028) à un utilisateur
du terminal de télécommunication appelant que la
fonctionnalité de rappel automatique est terminée.

10. Appareil pour fournir une fonctionnalité de mise en
attente sur un appel de télécommunication existant
par des terminaux (101, 104) de télécommunication
et faire en sorte que l’appel de télécommunication
soit établi par l’intermédiaire d’un système (102, 103)
de télécommunication sur un trajet (111, 112, 113)
d’appel de télécommunication entre un terminal de
télécommunication appelant et un terminal de télé-
communication appelé, l’appareil comprenant :

un moyen pour déterminer (1202) qu’un utilisa-
teur du terminal de télécommunication appelant
a indiqué que l’appel de télécommunication était
mis en attente ;
un moyen pour notifier (1206) à l’utilisateur du
terminal de télécommunication appelant que
l’appel de télécommunication a été mis en
attente ;

caractérisé par
un moyen pour réduire (1204) la largeur de bande
de télécommunication de l’appel pour mettre en
oeuvre la première partie de la fonctionnalité de mise
en attente d’appel par transmission d’un premier
message sur la totalité du trajet de
télécommunication ;
un moyen pour déterminer (1206) que l’utilisateur du
terminal de télécommunication appelant souhaite in-
terrompre la mise en attente de l’appel de
télécommunication ; et
un moyen pour augmenter (1208) la largeur de ban-
de de télécommunication de l’appel au même niveau
qu’avant le début de la première partie de la fonc-
tionnalité de mise en attente d’appel par transmis-
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sion d’un deuxième message pour modifier la largeur
de bande de télécommunication sur la totalité du tra-
jet d’appel de télécommunication.

11. Appareil suivant la revendication 10, caractérisé en
ce que le moyen de réduction comprend un moyen
pour régler la largeur de bande de télécommunica-
tion à celle d’une liaison de données à bas débit.

12. Appareil suivant la revendication 10, comprenant en
outre un moyen pour signaler (1209) à l’utilisateur
du terminal de télécommunication appelant que la
fonctionnalité de mise en attente d’appel est termi-
née.
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