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The ©present invention relates to a switched

telecommunications network, of the type including first

5 switching means for switching a first type of traffic and

second switching means for switching a second type of

traffic. The invention also relates to a method of

communicating over a network of this type, the method

’ comprising steps of switchiﬁg first and second types of
10 traffic. |

Dedicated networks for the transmission of different
types of data are known. For example, the public switched
teléphone network (PSTN) provides voice and data
‘communications over well-established international channels.

15 In addition, networks are becoming increasingly available
which are capable of switching other types of traffic, such
as computer originating data and video data. Local exchanges
are provided for each of these types of data, and a user is
provided with a dedicated local line, connecting the user’'s

20 terminal equipment to said exchanges. _

A problem with this approach is that, from the user’'s
point of view, the bandwidth provision between the terminal
equipment and the exchange equipment is significantly
increased, given that bandwidth provision must be provided

25 for each of the data services, ie voice, video and computer
data. However, in existing equipment, it is necessary to
provide links of this type, given that specialised switching
devices are provided for each type of traffic.

The present invention provides a switched

30 telecommunications network comprising a first switching means
for switching a first type of traffic; a second switching
means for switching a second type of traffic; a
communications link connecting a user’'s site to the network;

a bandwidth manager, at the user’s end of the communications

35 link, arranged to multiplex traffic of the first and second
types for transmission over the link; and a complementary
bandwidth manager, at the switching end of the link, arranged
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allows a predetermined amount of bandwidth to be allocated to

users which may be shared between particular types of

traffic. _ :
In a preferred embodiment, -the bandwidth manager is

‘arranged to allocate bandwidth to particular‘types,of traffic

in response to customer demand. However, particular types of
traffic may be guaranteed minimum levels of bandwidth.
Types of traffic which may be conveyed with the

network may include video data, computer originating data,

voice data, audio modulated data or any combination of these
traffic types. When audio data is being transmitted, means
may be provided for identifying whether the audio data is
voice data, data originating from a facsimile machine, or
data originating from a modem. Preferably, audio data is
compressed, and the level of compression is dependent upon
the type of data being transmitted. Preferably, the highest
level of compression.ig;provided for voice data.

The invention also provides a method of cbmmunicating
over a network, the method comprising the steps of switching
a first type of traffic via a first switching means,

switching a second type of traffic via a second switching

means; connecting a user’'s site to the network via a
communications link; multiplexing traffic of the first and
second types for transmission over the link at the user’s end
of the link; and de-multiplexing the first and second traffic
types for application to respective switching means at the
switching end of the link. :

The invention will now be described in greater detail,
by way of example, with reference to the accompanying
drawings, in which:

Figure 1 shows a known arrangement having a plurality
of private automatic branch'exchanges (PABXs) connected to

the PSTN;; _
Figure 2 shows a known arrangemnt having a plurality
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5 signals to ensure that PABX specific signals are converted to
signals compatible with the switched network;

Figure 4 shows an enhanced network including bandwidth

managing devices in which, in addition to voice signals,

video signals and data signals are transmitted Dby the

10 network;
Flgure 5 shows a bandwidth managing dev1ce of the type

ldentlfled in Figure 4;
Figure 6 illustrates a complete network provzding
international communication of multiple data types and signal
15 switching-in compressed form; and
- Figure 7 illustrates the method by which compressed
data is jzocessed prior to being switched in conventional
switching networks. |
Referring to the drawings, Figure 1 shows a known
20 arrangement in which a first PABX 15 is connected to the PSTN
16. The PSTN 16 represents the global telephone network,
including local exchanges, trunk exchanges, intercontinental
transmission cables and satellite links etc. A second PABX
17 and a third PABX 18 are also shown connected to the PSTN
25 16. For the purposes of this disclosure, it may be assumed
that the three PABXs 15, 17 and 18 shown in Figure 1
represent the telephone facilities provided at three
geographically-displaced sites of a common organisation.
Thus, for example, the PABX 15 may be in the United States,
30 the PABX 17 may be in Burope, and the PABX 18 may be in
Japan. However, given that they are all part of a common
organisation, it may be assumed that personnel at each site
will be in regular contact with personnel at the other two
sites. Thus, the level of telecommunication traffic between
35 the PABXs 15, 17 and 18 far exceeds that which would normally
be expected from completely unrelated sites.
For the purposes of this disclosure, it may be assumed
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that each of the PABXs 15, 17 and 18 represents an example df
a state-of the art system, each providing a high degree of-
functionality for its respective site. However, as will
readily be appreciated, given the constraints of the PSTN 16,
most of this functionality is lost when communication takes
place between two of the remote sites. Thus, if a majority
of telephone conversations take place between sites, rathef
than between different locations at the same site, much of

the functionality provided by the PABXs '15, 17 and 18 is.

effectively lost.
An alternative known arrangement is shown in Figure 2,

which shows a first PABX 21 connected to a second PABX 22 via
a dedicated telecommunications link 23. Similarly, the first
PABX 21 is connected to a third PABX 24 via another dedicated
communications link 25. Finally, the second PABX 22 is also
connected to the third PABX 24 via another dedicated
telecommunications 1link 26. Thus, in this exémple,
communications taking'place between the PABXs 21, 22 and 24
at¥e not constrained by the limitations of the PSTN. Clearly,
it should be appreciaféd that the PABXs 21, 22 and 24 will
also have connections to the PSTN, allowing communications to
be made outside the group. However, the dedicated links 23,
25 and 26 allow a far greater use of the facilities provided
by the PABXs 21, 22 and 24, to be employed on an
international scale.

A disadvantage of the system shown in Figure 2 is that
dedicated links of the type identified as 23, 25 and 26, are
expensive, and could only be justified if a substantial
amount of traffic was regularly being transmitted between the
three sites. In the majority of applications, such a system
topology cannot be justified, particularly if the links are
not being used for other forms of  communication, such as
video communication and\or data communication etec. '

Referring to Figure 3, a system embodying the
invention includes a dedicated switched network 31 which,
from a functional point of view, operates in a manner very
similar to the PSTN 16. The dedicated switched network 31 is
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of the first comunicatiqns  |ink, the conplenmentary bandw dth manager
bei ng arrangedit§ dedoudEdicarad,esyirekedpesragkd $1afoes tJ9fesprovide
inherent functionality to customers. Signals transmitted
5 through the dedicated network 31 must be configured in a
dedicated way. However, the network 31 is provided with
sophisticated control systems, allowing service modifications
to be made, particularly in terms of bandwidth and grade of

service etc.
10 A first customer may have a first PABX 32 with a

plurality of local lines 33 connected thereto. Customers
using the PABX 32 may be in regular contact with customers
usin-g a second PABX 34; and, for the purposes of this
disclosure, it niay be assumed that the PABX 32 is at a

15 location in the United States, and the PABX 34 is at a
location in Japan. . Both of the PABXs 32 and 34 are
controlled by a common organisation, and so it is desirable,

as far as that organisation is concerned, to make maximum use

of the facilities provided by the PABXs 32 and 34. However,

20 communications signals transferred between them are directed
'through the dedicated switched network 31, having
transmission paths which must be shared with other customers.

An example of another customer is shown as a third

PABX 35 which again is in regular communication with a fourth

25 PABX 36. Thus, the PABX 35 and the PABX 36 may be of
compatible t'ypeé, such that signals generated by the PABX 35
would be recognisable by the PABX 36. Similarly, the PABX 32
may be of a similar type to the PABX 34 and again, signals
may be transmitted between them which are mutually

30 understood. It should also be appreciated that, given the
PABX 32 bhelongs to a completely separate organisation to that
owning the PABX 35, any communication provided by these two

- ‘exchanges is of an ®"arms length" nature, and may be made
using conventional PSTN techniques. Thus, there is no

35 requirement for the PABX 32 to communicate with the PABX 35
through the dedicated switched network 31. However, as far

as the switched network 31 is concerned, it is desirable to
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-5 In oxrder for conventional DABX systems to make use of
the dedicated switched network 31, the network provides, for
each PABX 32, 34, 35 and 36, a respective access bandwidth
manager (ABM). Thus, communications between the PABX 32 and
‘the dedicated switched network 31 are made via a first ABM

10 37. Similarly, a second ABM 38 is provided for the PABX 34,
a third ABM 39 is provided for the PABX 35, and a fourth ABM
40 is provided for the PABX 36.

The ABMs 37 to 40 are prov:Lded by the overall service
provider, providing access to the dedicated switched network

15 31. From a customer’s po?.nt of view, conventional PABX
equipmeht is connectable to the network 31, providing
facilities similar to those available by t_h—e provision of a
dedicated link, as illustrated in Figure 2, while at the same
time allowing cost savings to be made, as provided by a

20 switched network, of the type shown in Figure 1. Thus, a
respective ABM 37 to 40 is provided, by the network supplier,
for each PABX 32, 34, 35 and 36, each ABM being, arranged to
process signals so that PABX specific signals are converted
to signals compatible with the switched network 31.

25 Similarly, converted signals received from the switched
network 31 are re-converted to signals processable by the

receiving PABX 32, 34, 35 or 36.
Within many large organisations, communications net-

works are becoming a more and more important part of the
30 infrastructure. In addition to standard voice transmission,
networks are also required to carry video information and
computer based data. Thus, within a particular local site,
individual telephone handsets and fax machines may be
coordinated through PABXs and computers may be connected

35 together via a local area network (LAN).
Many large organisations consist of a plurality of
sites distributed over a wide national area and, often,
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organisation may have major centres in several continents

around the world. In order to enhance the efficiency of

these sites, it is advantageous for the local communication
networks to be connected together in some way, thereby
facilitating the transmission of telephone convetsations,_
video conferences and computer originating data transfers.
Such networks improve communications hetween sites and reduce
the number of occasions when the physical transportation of
personnel is required. |

An enhanced version of the, network illustrated in
Figure 3 is shown in Figure 4. Again, there are four sites '
(identified as 41, 42, 43 and 44) connected to a dedicated
switching network 49, a_nd it should be appreciated that these
sites may be positioned at different geographical locations
around the world. It should also be appreciated that the
system is ‘not limited in terms of the number of sites which
mal; be connected to the network. However, it should be
appreciated that the network is configured so that pre-
determined sets of sites are mutually connectable, thereby
providing the functionality of independent leased lines but
within a shared switched environment. It should also be
appreciated that the actual provision of services at
particular sites may vary from one to another, depending upon
the requiréments of these sites. Thus, a Head Office may
make many calls to its other associated sites, although the
number of calls made between the associated sites may be
significantly less. Thus, under such circumstances, it would
be desirable for the Head Office site to be provided with
significantly more bandwidth than each of its associated
sites.

The site 41 is typical of the site illustrated in
Figure 4, and includes a PABX 45 which is similar to the PABX
32 shown in Figure 3. Thus, the PABX 45 is arranged to
supply voice signals to an ABM 46. In addition, video
facilities are also'present at the site 41, and a video
processing device 47 is also arranged to communicate with the
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41 and other associated sites connected to the network.

- The dedicated switching network 49 is arranged for the
independent switching of voice signals, video signals and
data signals. Furthermore, the network 49 mayl be considered
as_three independent, overlaid, logical networks; although,
at various stages within the network, physical transmission
paths may transmit more than one type of signal, thereby
making it part of more than one of the logically overlaid
transmission networks. However, from a user’s point of view,
the network 49 provides ports for the transmission of voice
signals, video signals and data signals. -

At- the ABM 46, voice signals from the PABX 45 are
multiplexed with video signals from the video processing'
device 47, and with data signals from the data processing
device 48. These mﬁltiplexe_d signals are then transmitted
over a common transmission path 50 to a complementary ABM 51.
At the complementary -_ABM 51, the. voice, video and data
signals are separated, thereby allowing these signals to be
supplied to respective ports of the dedicated network 49.

It is envilsaged that the overall system, consisting of
the ABMs 46, complementary ABMs 51, 'and the network 49 would
be managed by a central service provider (not shown). The
control, management and financing of the network could be
provided from one particular country, and the distributed
devices constituting the network would be controlled from
this central location. The network provider would be in a
position to provide a global telecommunications serxrvice,
configured from physical transmission paths leased from local
providers, but with logical communication channels controlled
by a central management function. '

The network could be managed by a network provider
resident in the United Kingdom, while providing services to
sites, such as the sites 41, 42, 43, and 44 shown in Figure
4, in globally-distributed locations by making use of
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49 could be provided in Washington. The associated ABM 46
5 would be located close to the customer’s equipment in New
York; and, similarly, the complementary ABM 51 would be
located close to the entry ports in Washington;~each of the
ABMs 46 and 51 being supplied by the network provider
resident in the United Kingdom. However, the communications
10 .1link 50 connecting the ABM 46 to the complementary ABM 51
would be provided by a local‘network provider resident in the
United States. This local organisation would supply the
gloﬁal provider with é specified bandwidth - provision,
enabling a specified level of traffic to be communicated

15 between the ABMs 46 and S1. _
- The communications link 50 would generally provide
very little in the way of functionality, and data would need
to be transmitted in accordance with national transmission
standards, thereby making the link 50 compatible with the

20 communications channels provided by the local network
provider. The ABM 46 is, therefore, configured to interpret

data generated by the PABX 45, data generated by the video
processing device 47, and data generated by the data
processing device 48. _

25 In addition to multiplexing this data for transmission
over the link 50, the data must also be converted into a form
suitable for transmission over the link 50. Furthermore, the
ABM 46 must be capable of generating signalling information,
transmittable over the link 50, which may fhen be interpreted

30 by other devices within the network. Similarly, signalling
information generated by the customer equipment (45, 47, 48)
must also be converted into a form suitable for transmission
within the rest of the network, while allowing it to be
recovered at the receiving site. Thus, from a receiving point

35 of view, an ABM, such as the ABM 46, is arranged to receive
data transmitted over a channel, such as the link 50, and

regenerate customer generated signalling data in such a way
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2b said data to transmttable data at a bandw dth nanaglng devi ce,

suppl yi ng the gyssphtt agka dahAa t¥e arBdBived by customer equipment in a
form similar to that in which it would be received had it _
been transmitted over a dedicated link configured completely

in accordance with the customer’s requirements.
5 From the point of view of the overall network

provider, the leasing of communications channels from local

network providers is expensive, and costs to customers can
only be reduced if maximum benefit is derived from these
leased circuits. In the present system, three techniques are
10 employed in order to maximise the efficiency o¢f leasing
circuits from other network providers. These techniques may
be summarised under the headings of concentration,
compression and bandwidth optimisation.
A first level of concentration is provided by the
15 ABMs, such as the ABM 46, which facilitates the concentration
of voice, video and data onto the commonnkransmission link
50. Thus, it can be appreciated that the ABM 46 is arranged
to receive different types of data from customer equipment,
to multiplex these different types of signals and to transmit
20 the multiplexed signals to the complementary ABM 51. At the
complementary ABM 51 de-multiplexing is performed, whereafter
the different types of transmitted data are supplied to
respective circuits within the network 49.
Thus, it should be appreciated that the communications
25 link 50 is not rigidly divided so as to provide a
predetermined amount of bandwidth for voice communications,
and a further predetermined amount of bandwidth for video
communications, with the remainder being dedicated to data
cémmunications. The allocation of bandwidth for these three
30 types of communications is adjusted in accordance with
| customer demand. For example, when a customer does not
require video data to be transmitted over the network,
bandwidth is released for voice communications. Also, video
communications could be reserved for periods when voice
.35 traffic is relatively low, during particular times of the
day. Furthermore, voice data or other types of data,
originating from different sources supplied, for example, to
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user's site, thef&ommdalaauioas link 50, whereas others may only be given
access when bandwidth is avallable Furthermore, the ABM 46
5 may be configured so as to generate suitable messages which
are returned to the PABX 45 when access to the communications
link 50 is denied, thereby providing congestion management.
. In addition to providing concentration over links
-between ABMs 46 and their complementary ABMs 51, further
10 concentration may be provided within the network 49, examples

W dt h

of which are described below.

_ Significant savings, in terms of bandwidth usage, are
made by providing data compression. Systems are known in
which standard digitised voice channels may be compressed by

15 a factor of eight or more. Digitised voice signals are often
. transmitted at a rate of 64 kbit/s and, using known
compressieh techhiques, this may be reduced to 8 kbit/s, or
less, with minimal signal degradation. Thus, at receivers,
the compressed voice signals may be de-compressed, thereby
20 presenting a standard format 64 kbit/s voice channel to the
receiving customer’s terminal equipment.
Voice channels made available by a PABX, such as the
PABX 45, are also used for transmitting other types of data,
such as that generated by facsimile machines and by modems.
25 The ABMs 46 may be provided with equipment for identifying
this type "of data and, where appropriate, performing
demodulating operations as part of a brocedure to transmit
the data in a more efficient way.. Data supplied to the data
processing device 48, possibly derived from a LAN, may also
30 be compressed by the ABM 46. However, video data will tend
to have been compressed by the customer’'s equipment, and so
this type of data will tend to be transmitted without
attempting further compression at the ABM 46.
Although modern compression technigues are capable of
35 introducing very low levels of information loss, levels of
information loss will tend to increase if compression and

decompression are effected many times during transmission
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of switching data in compressed form.

In the system shown in .Figure 4, the network 49 is
configured from standard switching elements. Thus, voice
networks use standard 64 kbit/s voice switching networks.
However, the network 49 is capable of transmitting compressed
voice data, without implementing de-compression and re-

'compression each time the data is switched Thus, customers

should not be aware that compression is taking place, given
that an originating voice signal will be compressed at a
transmitting ABM 46 and only de-compressed, to a full
bandwidth voice signal, when the signal has been received at
its destination ABM. - Thus, at each stage in the network
where it is necessary to l;ase transmission bandwidth from
other network suppliers, voice signals may be transmitted in
fully co-mpressed form, while maintaining c:)m_patibility with
th_e local transmission environment, by means of suitable
bandwidth management devices. :

The third technique identified abéve is that of
efficient bandwidth management. Efficient bandwidth
management refers not to operational characteristics but to
the selection of bandwidth requirements during the
installation of a system. Once the level of service required
by a customer has been established, the global network
provider must ‘determine the bandwidth provision for
particular communication links. Thus, a customer at the site
41 can be guaranteed a particular bandwidth provision and a
particular grade of sexrvice, based on an éstimate of system
usage and overall traffic requirement. The global system
provider must thereafter provide a fixed degree of bandwidth
over the dedicated link 50. However,in the majority of
situations, it is highly 'unlikely that the degree of
communicétion traffic will remain constant over a twenty four
hour period. It is much more likely that, at a particular
time of the day, the traffic demand will peak s:.gnif:.cantly'

above a mean level.
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In order to optimise the selection of bandwidth
provided by the link 50, the ABM 46 may also have access to
other means of communication with the network 49. Thus, for
example, the ABM 46 may be provided with means for accessing
other available PSTN and ISDN services when the provision of
service over the link 50 has reached its capacity. ' Clearly,
the use of these other services will tend to be significantly
more expensive than the use of the dedicated link 50.
However, on balance, it will tend to be more economical to
make occasional use of the PSTN, particularly at peak

-periods, rather than providing a degree of bandwidth over the

dedicated link 50 which is capable of carrying the peak level

of traffic
An ABM, such as the ABM 46, is shown in more detail in

Figure 5. A line interface circuit 61 interfaces the ABM 46

to the customer terminal 44 (not shown in Figﬁre 5). The
number off interface circuits provided is dependent upon
customer requirements, including those compatible with analog
loop cailing, earth calling, AC1S, DC5, DC10, along with
2.048 Mbit/s and 1.55 Mbit/s inputs.

Voice'transmissions and facsimile transmissions are
compressed, so this type of data is supplied to a compression
circuit 62. Firstly, the compression circuit 62 analyses the
type of data being received, and supplies the results of this
analysis to control logic 63. The control 1logic 63
determines the type of compression required and, in turn,
controls the second part of the compression circuit 62, which
actually performs the cdmpression.

The‘compressed data is supplied to a multiplexer 64,
which is also arranged to receive signalling information from
a §ignalling conversion circuit 65. The signalling
conversion circuit 65 is arranged to receive signalling
information from customer equipment, via the line interface

circuit 61, and to convert this into a common standard form

of signalling, used throughout the network.
A management circuit 66 is also arranged to supply

information to the multiplexer 64. At the multiplexer 64,
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swi tching devices, ‘a bandw dt h manager provided at the '
first communications |ink, a second conmunications |inl éﬁ&dﬁgpr
second user's site to the main network vi d4a-second of t he spr

devices, and a bandw dth nmanager provided at the user's €mnd
communi cations |ink, wherein the bandw dth manager of the first
comuni cat i on@lli i€ i this r bnfermatiennbs e ILFAPA siedm QT L FART R a8 ban uSer

for transm ssigp Qyelk 508 RAia MR 4 ntatkddee danduisltdy.manager of the-

second ‘communi cat i ons 5ink is arranged.to deconpress rece conpr
data for- In a majority of %ppllcatlonge e capabvig egpogsggg

link 50 wiil be less than the maximum demand placed on the

5 system. When maximum demand does occur, additional provision
is provided by a dial-up service, in the form of an ISDN
overflow circuit 68. Thus, once the £runk interface circuit
67 reaches capacity, additional compressed data may be
supplied over the public dial up system.

10 .The management circuit 66 is also arranged to contact
the central management system via a V24 data interface and
associated modem 69, or via other suitable communication

means.
Referring to Figure 5, it can be appreciated that-the

15 overall network, made accessible to customers, consists of
the ABMs 46, the communications links 50, Ehe complementary
ABMs 51 and the dedicated switching network 49. The global
network provider leases elements of the network from national
network providers, including the communications link 50 shown

20 in Figure 4. It will also be appreciated that the
functionality provided by the ABMs ensures that: the global
network provider obtains maximum benefit from the leased
circuits, such as the communlcatlons link 50.

This philosophy of providing bandwidth managers, in

25 ofder effectively to overlay an international communications
network over existing communication paths, may be extended to
the communication 1links provided within the dedicated
switching network 49.

An example of the dedicated switching network 49 is

30 shown in Figure 6, in which a first service switch 71 is
located in London, a second service switch 72 is located in
Sydney, a third service switch 73 is located in New York and
a fourth service switch is located in Tokyo. Each 6f the
service switches 71 to 74 includes dedicated equipment

35 provided by the global network provider and is capable of
switching standard 64 Xkbit/s digitised speech channels.
Thus, it should be appreciated that the network illustrated
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transm ssi‘on to the associ ated user, wherei n the transg
in conpressed formwhile being switched and transmitte
networ k, and wherein the bandwi dth manageriSf-the firs

ata renmmins

link is arranged to allocate bandwi dth to particul ar types—ef gfic iln
response to custoner demand. The invention will now be deScribed T
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£y cﬂ@% 1:%]%3‘53 gangement having a
lycvaet ep%ou‘{lorratl ranc anges ABXs) connected to

Each service switch 71 to 74 is connected to a central
management computer 75 via a suitable communications channel.
Thus, the operation of the service switches 71 to 74 may be
modified under the control of the central management computer.
75 on a call-by-call basis.

- The network has service switches located globally,
Whlch switches provide the core of the international network
and may therefore be referred to as the core service
switches. The core service switches 71 to 74 are mutually
connected via core trunk transmission lines, which would
generally be provided by existing international transmission
circuits, such as underwater cables or satellite links.
Thus, transmission between the core service switches is
facilitated by the -global service provider leasing a
predetermfhed amount of bandwidth capability from existing
network suppliers. Thus, core service switch 71 communicates
with the core service switch 72 over an international
communications link 76 which, as previously stated, may
include underwater cables or satellite links, the former
being preferred so as to minimise transmission délays.

The leasing of international communications links is
a similar process to the leasing of national links, such as
link 50 shown in Figure 4. In order to maximise the
efficiency of the bandwidth provision made by these links,
similar technigues may be employed in the form of core
bandwidth managers (CBMs) 77. Thus, by the provision of

‘bandwidth managers between c¢ore communication 1links, an

interface is made available which allows core switches,
operating at full bandwidth, to communicate over a compressed
and.mﬁltiplexed international communications lihk 76, thereby
maximising the efficiency of that link, while at the same
time maximising the efficiency of the core switching

environment 71\72.
Similarly the core switch 71 communicates with the

core switch 74 over an international 1link 78, and

T
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t he. PSTIN; Figure 2 shows a known arrangenment having_a plurality

- 3- of PABXs connected via dedicated private |ines; THIS ISYitER SSH
an ‘enhanced network in accordance with tFRelfra&sent invengion, t C
PABXs are connected to a switched network via bandw dth g E_‘ anged
to process signalgnt2a803U% M And R BECVY Svelon S ALG-SONSLLPY 10

79. The core switch 72 communicates with the core switch 73 -
over an international link 80, and with the core switch 74
over an international link 81. Finally, the core switch 73

S communicates with the core switch 74 over an international
link 82. o

Each international 1link 76, -78, 79, 80, 81, 82,
provided by leasing existing bandwidth' capability, is
terminated by CBMs at either end, providing interfaces to the

10 core switches 71 to 74. Each core switch 71 to 74 is
arranged to switch signals to other core switches, or to
switch signals out of the core network.

The network associated with the core switch 73 is
terminated by ABMs 83 and 84. Customer terminal equipment is

15  connected to the ABM 84, v;hic_h may consist of a PABX for
voice signals, along with devices for video signals and data
signals. A leased line 85 provides access t; é complementary
ABI\! 86 which, as previously stated, de-multiplexes voice,
video and data signals for transmission over respective

20 networks. | _ :

The voice network associated with the core switch 73
includes a remote concentrator 87 which also communicates
with complementary ABMs 88, 89 and 90. (Similar remote
concentrators would be provided nationally, each being

25 connected to the associated national core switch 71 to 74).
Again, it is necessary to provide a communications 1link
between the remote concentrator 87 and the core switch 73,
which link takes the form of a leased communications link 92.
The bandwidth provided by the leased communications link 92

30 is again optimised by the use of intermediate bandwidth
managers (IBMs). Thus, concentrated signals from the remote
concentraﬁor 87 are supplied to a first IBM 91 for
transmission over the communications link 92. At the site of
the core switch 73, signals received over the communications

35 link 92 are supplied to a second IBM 93, arranged to
interface the communications link 92 with the core switch 73.

The CBMs 77 and the IBMs 91 and 93 are substantially
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signals conpatible with the switched network; Fi gur p~d4—shows an
enhanced network includi ng bandw dt h managi ng devices in NﬁHEhSHEH‘ﬂﬂ,lggﬁﬁ]

to voice signals, video signals and datasignal s are tranpgmtt

net wor k; Figure 5 shows a bandw dt h managi ng devi ce™of thc t"n
|dent|f|ed i n Figure 4; Figure 6 illustrates a conplete netmork
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between a standard switching environment, configured to
switch full bandwidth signals, and a leased transmission
environment requiring bandwidth optimisation.

As previously stated, it is undesirable repeatedly to.
compress and decompress signals which, ultimately, will lead
to intolerable levels of information loss. In the system
shown in Figure 6, voice signals are compressed by ABMs for
transmission through the network. Similarly, voice signals
received from the network, are in compre;sed form and, as
such, are decompressed by ABMs for reception by customer
equipment. In this example, 64 kbit/s voice channels are
compressed to 8 kbit/s (or other suitable value) voice
channels for transmission over the various leased circuits.

The network shown in Figure 6 may be used for
particular applications. For example, assume the overall
global network provider has been commissioned to provide a
dedicated communications link for a customer having a first
site in Boston, USA and a secénd site in Melbourne,
Australia. Each site has voice, video and data facilities,
and it is desired that, as-far as possible, customer-specific
data generated at one of the sites should be transmissible to
the other sites. Such a constraint would, prohibit use of
public switched networks; and, in order to be given this
level of functionality, the customer would be fully aware of
requiring a premium service dedicated link. '

| At the site in Boston, the customer is provided with
a voice port 94, a video port 95 and a data port 96, each of
which is connected to the ABM 83. The nearest core switch
facilitating international communication, is the core switch
73, based in New York. Similarly, at the Melbourhe site, the
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represent the telephone facilities provided at three
geogr aphi cal | y-di spl aced sites of a commpn grgani sation. TI
the PABX 15 may be in the United States, the PABX 17 may b ,
the PABX 18 may be in Japan. However, given that they are alT 2 o

conmon or gani | It qppgi- t S | gat ga | i ] ’
i n regul ar coﬁta%igteﬂ\?mrt%sgységﬁne at t eyg{,%%r%tg\gegi tggé. %Tﬁ}l}sfi,%&t ﬁbe%v%

of tel ecomun?BBi® FRE2 BPFE Bt RAGH Ofe WBABRs is5conaneghadifor an ARMCEYQ. -
t hat which wonl degmnuBRLEdtRensxpechrd {00M gonRéete! yeher eABtiedi ot e6p a

For th r f thi I sgl '
or the pu pogggpfemten{:grgl igMoféjf,e’wt{itchn%.% ?.% %tsizsrgrrggnnected to a remote

S5 concentrator 103. The remote concentrator 103 also
communicates with complementary ABMs 104, 105 and 106, which
in turn provide a service to customers distributed throughout

the Melbourne area. _
An IBM 107 communicates over the communications link

10 108 with an IBM 109. The IBM 109 facilitates communication
with the core service switch 72 in Sydney. The core service
switch 72 also communicates with the IBMs 110, 111 and 112,
which in turn provide communications 1links throughout
Australia.

15 Thus, each of the ABMs 83 and 100 is provided with a
communications path to its respective core service switch 73
and 72. C;mmunications between the core service switches 73
and 72 is provided over the international communications link
80, via the CBMs 113 and 114. _

20 The way in which data is transmitted through the
network will be described with reference to a signal being
transmitted from the Melbourne site to the Boston site,
although it should be appreciated that, when a communications
channel is established, the communication is two-way.

25 Therefore, in addition to signals being transmitted £from
Melbourne té Boston, the capability also exists for signals
to be transmitted simultaneously from Boston to Melbourne.

At the Melbourne site, the ABM 100 receives voice
signals from thevoice port 97, video signals from the port 98

30 and data signals from the port 99. The voice signals
supplied to the port 97 are in digital format, thereby
facilitating the use of a digital switch. As is known in the
art, a digital switch allocates words, making up a
transmitted signal, into specific time-slots. Time switching

35 occurs by effectively re-arranging the positions of the words
between time-slots. Thus, from a transmission point of view,
each transmitted signal consists of an identifiable burst of
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-4-: that each of the PABXs 15, 17 and 18 represents an efRam
of the art system each providing a high_d gree of - funct§ HIBHEETf
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identified by reference 121 in Figure 7. At the ABM 100,

10 step 122 is effected to compress each 64-bit data word into
an 8-bit word for transmission over the communications link
101. This level of compression is possible by exploiting the
inherent redundancy present in typical speech signals using
standard compression techniques, often employing a degree of

15 predictive coding. Thus, the bandwidth required to transmit
a speech signal from the ABM 100 to its complementary ABM

102 is -one eighth of that required to transmit that speech

signal from the voice port 97 to the ABM 100.
) Signalling, to facilitate switching, is separated from
20 the voice data, and pre-sented to the switch as required. At
the remote concentrator 103, it is necessary to include
switéhing equipment for switching the speech channels. For
example, signals may be directed from the remote concentrator
103 to other complementary ABMs, such as the ABM 104, rather
25 than being supplied to the central core switdh via the IBM
107. However, the switching equipment provided within the
network is only capable of switching standard 64-bit data
words, such as the word 121 shown in Figure 7. As previously
stated, it would be undesirable to decompress 8-bit data
30 words, effect switching, and then re-compress for further
transmission, given that each iteration of compression and
decompression will introduce information loss, res‘ultiixg in
noticeable 1levels of signal degradation. Thus, when
switching is to be effected upon a compressed voice signal,
'35 step 123 of Figure 7 is effected, to the effect that 8-~bit
words are bit-stuffed to produce quasi 64-bit words, as
identified by reference 124. Each quasi 64-bit word consists
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it shoul ¢ be appreC| at ed that _the PABXs 21, 22 and 24 w || aI so. have
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network 31 is
into the word at the step 123 are stri pped to reveal the raw

8--bit compressed word for transmission over the next stage.
Thus, the ABM 102 is arranged to bit stuff 8-bit
10 compressed words so as to apply 64-bit words to the remote
concentrator 103. At the remote concentrator 103, the quasi
64-bit words are switched; and, in this example, 'supplied to
the IBM 107. At the IBM 107, the quasi 64-bit word is
stripped, and the 8-bit words of compressed voice data are

15 supplied ‘to the communications link 108.

-~ At the IBM 109,- bit stuffing, identified as step 123,
is repeat;d, so as to present quasi 64-bit words to the
Sy:iney core switch 72. Again, switching is performed upon
the quasi 64-bit words resulting, in this example, with quasi

20 64-bit words being supplied to the CBM 114. At the CBM 114,
step 125 is effected, to strip the bit-stuffed nulls,
whereafter the raw 8-bit compressed data is transmitted over

the international communications link 80.
Again, at CBM 113, step 123 is repeated, resulting in
25 quasi 64-bit words being presented to the core service switch
73 in New York. Switching is effected at the core service
switch 73 upon the quasi 64-bit words,'resulting in quasi 54-
bit words being supplied to the IBM 93.
At the IBM 93, step 125 is repeated and the raw 8-bit
30 compressed data is transmitted over the communications link
92. Again, at the IBM 91, step 123 is repeated, to produce
quasi 64-~-bit words (step 124) which are switched at the
: femote concentrator 87, and supplied to the ABM 86.
Again, at the ABM 86, step 125 is repeated, thereby
35 stripping the nulls, whereafter the raw 8-bit compressed
words are supplied to the communications link 8s.
At ABM 84, the compressed 8-bit words are received.




provided- internationally, and is configured by |eas
channels from established network providers. Thus, the dedicat
network 31 does not provide inherent fune%lonallty to c
transmtted through the dedicated network 31 nust be configured in a

dedi cated way. However, the network 31 |st§rovided w th sophisticated
control syst dA¥e¥RT.0@hERES Ftagodit idsth @Q%%é‘ma‘%ér‘iq RAEEFPXM | n

terns of bandniel i ik fileg Bpearitiicae t Cfacilitathe fswitichig Ere4epit -
have a firSthé%§.32‘¥ﬁéhA§M 83 is only connected to customer equipment
which expects to receive voice data in non-compressed form.
5 Thus, at the ABM 83, step 126 is effected to decompress the
8-bit words into full bandwidth 64-bit words which, at step
127, are supplied to the customer s terminal equipment via

the port 94. .
Thus, it should be appreciated that the algorithm to

10 effect compression from 64-bit words to 8-bit words is
effected only once, at the ABM 100. Similarly, actual-
decompression from 8-bit words to 64-bit words is effected
only once, at the ABM 83. Throughout the network, the data
has been transmitted in its compressed form, thereby

15 minimising information loss ;nd.signal degradation. However,
by the process of bif—stuffing, effected at step 123, the
compresséd 8~bit data is switched using conventional 64-bit

switching devices.
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plurality of local Iines 33 connected thereto. Customers using the PABX

32 may be in re customer u5| ng a sec - .
for the purposesmlm% H!t m be assuned |t 6" ET BHSxBEEN { s
at a location in and the PABX 34 is 1; a_| BERIACER- in

Japan. Both of the PABXs 32 and 34 @éﬁﬂ@gntrol | ed by a common
organi sation, and so it is desirable, as that organisation is
concerned, to nake maxi numuse of the facilities provided by the PABXs 32

and 34. However, CONRUNY.alddd %bﬁl@ébﬁmbhi@%ftﬁbhgd 1@@&#8519 @Bﬁ?ﬁrﬁng a
directed through the dedicated swi t ched net wor_k 31, having
transni ssion PAFRE SHLEEDARS: mS@nshipEdsHitRhdrFep ELEEENEYRe of traffic;

exanpl e of sangt hfgcontst MR chi nghOHEaRs Fdrhi swh PARNGS aWhs680A8RiItyHeS bE
regul ar comuni c?_tlon with a fourth PABX _36. Thus, . the PABX 35 anpd the

PABX 36 may bEFBELiGipaf MOMURTSAtigRs, Lifk ORI AR Rrdged $yS1Fe BReX
35 vvloul d be renegﬁles:adadze: ;bya tmmtkﬁﬁna&@?i‘ﬂrhy thbeula/é&XsS?emyobetné
simlar type to the, PABX 34 ain al.s ma tran n
hem whi ch ar ESRRBBAFAELaRRe Ahd ~EreRuffurd FUkriRt 4f EEarnte, 4, aEhe
gi ven the PABﬁBthehdngecbndatgpe@l Eozl yraa@a;aseoorgaers’aheohlnb, tand a
10 complementary bandwidth manager, at the switching end of the
link, arranged to de-multiplex the first and second traffic

types for application to respective switching means.

2. A network according to claim 1, wherein the bandwidth
15 manager is arranged to allocate bandwidth to particular types
of traffic in response to customer demand. ’

3. ‘A network according to claim 2, wherein the bandwidth
manager includes means for guaranteeing a minimum level of
20 bandwidth for particular traffic types.

4. A 'network according to any one of claims 1 to 3,
further comprising a third switching means for switching a
third type of traffic, and the bandwidth manager is aranged
25 to multiplex the first, second and third types of traffic,
and wherein the complementary bandwidth manager is arranged
to de-multiplex the first, second and third types of traffic.

5. A network according to any one of claims 1 to 4,
30 further comprising means for multiplexing video data.

6. A network according to any one of claims 1 to 5,
including means for multiplexing computer originating data.

35 7. A network according to any one of claims 1 to 6
further comprising means for multiplexing voice data ox audio

modulated data.

This Sheet Has Been Replaced




owni ng t:he PABX 35, ti“hﬂprovi ded by thesd THIS SH&HTa 5 Jof
an "arns | ength" nat|mlﬁmzn'}umsitlu* de_ugkng conventifonal Iﬁﬁ;bhggf%&ﬁ

DN/

t echni ques. Thus, there is no recuirenment for the PABX-2
comuni cate with the PABX 35 through the dedicated swtched network 31.
However, ‘as f@r as tne,swdLbeth et %fafﬂ”?,er%ei%o%ﬁr%'gﬁéh&@PEEnt0

- 6- make maxi mum use of the avallabl® bandw dth so that
transm ssi on FRA¥EEH LAPAUARE MeaRsr IKQRistdestifphpgeveice data, and for
compressing the voice data to facilitate efficient

transmission through the network.

9. A network according to claim 7 or claim 8, wherein the
bandwidth manager includes means for identifying facsimile
‘encoded data, and for re-coding the facsimile data to
facilitate efficient transmission through the network.
10

10. A network_ according to any one of claims 7 to 9,
wherein the bandwidth manager includes means for identifying
audio en-coded computer originating data from a modem, and
for re-coding said data to facilitate efficient transmission.

15 : .
11. A method of communicating over a nétwor]i, the method

comprising steps of switching a first type of traffic via a
first switching means, switching a second type of traffic via
a second switching means; connecting a user’'s site to the
20 network via a communications link; multiplexing traffic of
the first and second types for transmission over the link at
the user’s end of the link; and de-multiplexing the first and
second traffic types for application to respective switching

means at the switching end of the link.

25 . _
12, A method according to claim 11, further comprising

allodating ~bandwidth to particular types of traffic in
response to customer demand.

30 13. A method according to claim 12, further comprising

guaranteeing a minimum level of bandwidth for particular

traffic types.

14. A method according to claim 11, further comprising

35 multiplexing a third traffic type.

15. A method according to any one of claims 11 to 14,
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COr:]Ve}’i ag si !ﬂ Em mﬂim any of the exchanges presETlsi S'HE'ETE‘ RY Heel

I n-order for systens to nmake use of t d D
swrt ched net e het'wor k provi des,24 o+ each PABX~32; - and 3
a respectlve access bandmndth manager (ABM . Thus, connunlcatipns bet ween
the PABX 32 and the dedicated swi tched network 31 are nmade via-a first ABM
37. Sinil arl Wwhersioooue ABf/ 88ei trapffic dbypesrishei®pgxdata.a third ABM 39
is provided for the PABX 35, and a fourth ABM 40 is provided for the PABX
36. The ABMs 37 to 40 are provided by the overall service provider,
provi di ng accdis t o’ Heetled caceardhpscHl ABYwee f CkAdMSa tustenmeSs
poi nt of Vi eWhe KON )JHd Y knRABKL 80t PEENE tfﬁ:@&@@o&@xﬁ:é:ﬂ otﬂi%zfiﬁtﬁﬂ&
31, providing facilities simlar to those avallable by the provision of
dedicated Pi M@%3s illustrated in Figure 2, while at the same tine allomnng
cost savings to be nade, as provided by a smntched network, of the type .
shown in Fig re 1. _Thus, res lve ABM 37 to 40 ovi de b
net wor k supplLi er, f8&r BEIIPDA ig é"'%ﬂ, 95 apy 98e e%éhg/i-\ghfnﬁe&'?g ‘\{ﬁr :lgnged
to-process sy@tﬁdamcohhatoﬂ%fﬁesmf&‘ﬁc stywes s isr evabreedadd or audio
modulated data.

10

18. A method according to claim '1'7,' further comprising.
identifying voice data, and compressing the voice data to
reduce transmission bandwidth requirements.

15 19. A method according to claim 17, further comprising
identifying facsimile en-coded data, and re-coding said
facsimile data so as to facilitate efficient transmission.

20. A method according to method 17, further comprising
20 identifying audio en-coded computer originating data from a
modem, and re-coding said data to facilitate efficient

transmission

25 -
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converted signals received fromthe swtched rietwork 31 THIST SHEN ?Hﬁﬁ”
signal s processable by the receiving PABX 35 34, 35 or 36.
many |-arge organi sati ons, communi cations net- works are PnnJ“ﬁL%

conpatible wth the. smntched netmork 3L._Simlarly,

re a

nore inportant part of the infrastructure. In addition to standard voi ce

transm ssi on,

net'wor ks are also reqU|reuaamgxgmLy vi deo i nformati on and

conput er based data. Thus =N ndi vi dual
t el ephone handsets and fa 01% 1a§%uﬁF%?8 PABXs and
conputers may be connected together via.a | ocal area network (LAN).

Many |arge organi sat honég?c%??&t b1 8cBkhal bh¥iBhsS! hetwodkSt HnR4tlO Ve

a mnde nati onal area
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plurality of sthchlng means (49) for switching different
types of traffic, such as. audio data, including voice data,
fax and modem originating data, digital computer originating
data and video data.A communications link (50) connects a
user’s site to the network, and bandwidth managing means (46)
are provided to multiplexed traffzc of different types for

transmission over the llnk After transmzsszon over the link.

(50), a complementary bandw1dth manager (51) is arranged to
de-multiplex the traffic for application to the respective
switching means (49). The bandwidth manager (46) is arranged

dynamically to allocate bandwidth to the different types of
- traffic, thereby optimising the available bandwidth provided
" by the communications link (50).
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pr ovi der. The ABM 46 i s, therefbre conflgured to |nterpret dat a generat ed
by the_PABX ata generat ed by - o-pacessing device ~and

data - gener at eq}h,ssnéet}lahbeen m‘?&e“pro 5 IS@EEIE\HASeBmI

bl ti p"f exi ng thi nsm $si on BERLACEDe | i nk 50 thBEmmgtéﬁEET
al so be convert M sui tabr e ror—tramsmssi on over Jthe |ink 50.
Furt her nor e, nust e capablLeyof .generating signallli n37 SEP 1996
i nformati on, transn1ttab|e over the- Iink 50, which may then Qe interpreted

by ot her devices within the netvvork S| m | ar| Y signalling intormation
generated by the custo 8 d i atoRiks 0 {be converted

into a formsuitable for transmssmn vmthln the rest of the network, while
allowing it to be recovered at the receiving site. Thus, froma receiving
poi nt of view, an 748\ pyesezss thaveéBMors, relatesingdd t ;a r eswitehedt a

transmttedegygeofmehfidisl onssuﬁgﬁ@érﬁ heolel Nkxd0ryBRA { LHRNALRT eeEUsE OMTer

generated signalling data in suc
switching means for switching a first type of traffic and

second switching means fo- switching a second type of
traffic. The invention also relates to a method of
communicating over a network of fhis type, the method
comprising steps of sw;tchlng first and second types of
traffic. _

Dedicated networks for the transmission of diffefent'
types of data are known. For example, the public switched
teléphone network {PSTN) provides ‘voice and data
communications over well-established international channels.
In addition, networks are becoming increasingly available
which are capable of switching other types of éraffic, such
as computer originating data and video data. Local exchanges
are provided for each of these types of data, and a user is
provided with a dedicated local line, connecting the user’s
terminal equipment to said exchanges.

A problem with this approach is that, from the user’s
point of view, the bandwidth provision between the terminal
equipment and the exchange equipment is significantly
increased, given that bandwidth provision must be provided
for each of the data services, ie voice, video and computer
data. However, in existing equipment, it is necessary to
provide links of this type, given that specialised switching
devices are provided for each type of traffic.

The present invention provides a switched
“elecommunications network comprising a first switching means
for switching a fizst type of traffic; a second switching
means . for switching a second type of traffic; a
communications link connecting a user's site to the network;
a bandwidth manager, at the user’'s end of the communications
link, arranged to multiplex traffic of the first and second
types for transmission over the link; and a complementary
bandwidth marager, at the switching end of the link, arranged
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An advantage of the present invention is that it
allows a predeterminedlamount of bandwidth to be'allocated to
users' which may be ‘shared between particular types of

raffic _ o

In a preferred embodimént,-thg bahdwidth managér is
arranged to allocate bandwidth to particular types of traffic
in res?bnse to customer demand. However, particular types of
traffic may be guaranteed minimum levels of bandwidth.

Types of traffic which may be conveyed with the
network may include video data, computer originating data,
voice data, audio modulated data or any combination of these
traffic types. When audio data is being transmitted, means
may be provided for idenﬁifying whether the audio data is
voice data, data originating from a facéimile machine, or
data originating from a modem. Preferably, audio data is
compressed, and the level of compression is dependent upon
the type of data being transmitted. Preferably, the highest
level of compression is provided for voice data.

The invention also provides a method of communicating
over a network, the method comp;ising the steps of switching
a first type of traffic via a first switching means,
switching a second type of traffic via a second switching
means; connecting a user's site to the network wvia a
communications link; multiplexing traffic of the first and
second types for transmission over the link at the user’'s end
of the link; and de-multiplexing the first and second traffic
types for application to respective switching means at the
switching end of the link. '

- The invention will now be described in greater detail,
by way of example, with reference to the accompanying.
drawings, in which: '

Figure 1 shows a2 known arrangement having a plurality
of private automatic branch exchanges (PABXs) connected to
the PSTN;;

Figure 2 shows a known arrzangemnt having a plurality

k




conpression and bandw dth optimsation. - .. A first level _of . ..
concentration is provided by the ABMs, such as the ABM 46} ' ' ¢
fgcilitates the concentration of voice, video and data on OWP@C;M%r?HEET
transm ssion link 50. Thus, it can be appreciated that the ABM 46 is
arranged to receive different types of data from custoner|epuidiSEP 1996
mul-ti pl ex these different types of sigmals and to transm he nul ti pl exed
signals to the conpl enentary ABM 51. At the conplenentary| ABM 51"
de-nultiplexing is perforned, whereafter the different tyfes.of transmitted
data are suphl|BXBKst conmepeeti via dedildatedvpirhivaté hel ned wor k 49. - Thus,

117

it should be appreg] d tgﬂ; t ' We i ok it rigidly
divided so as '?Bgé‘tgp%/i e .saggr ggggg?%&ﬁ&eéd am%éurEiEl Sfégﬁ%%'\?\‘n:edgﬁttfh r voice
communi cat | O, PEERLRE f LRYRRFL e didt ¥ el dPARBUNRTBf coangetedhtPord vi deo

conmmuni cat i Ssschlid hetthR rke ¥Rk NESAGWIRI 1Y) riddigedkedrkandad 3 & YFBlUEsEAt i ons. |
The allocation at bandwidth for these thr_gﬁ&tgfes of communi cat i r}:} i's

adjusted inf dZACRTHTH TRk PRRE S Rl BEFpFRAVE
cust oner dosisgnulls reeeppiaté bl e dedtitiatlse tseriltehedanstwotied over the network,

bandw dth is rel e?§§9ré of s‘fx%.bgeax‘f Céqmé'ﬂic%at ﬁ%orﬂi%gluﬁkgscbandw?dth
' managing devices in which, in addition to voice signals,
video signals and data signals are transmitted by the
network;
_ Figure 5 shows a bandwidth managing device of the type
ider_xtified in Figure 4; _

Figure 6 illustrates a complete network, providing
international communication of multiple data types and signal
switching'in compressed form; and

- Figure 7 illustrates the method by whic.h compressed
data is p‘:-:ocessed prior to being switched in conventional
switching networks.

Referring to the drawings, Figure 1 shows a known
arrangement in which a first PABX 15 is connected to the PSTN
16. The PSTN 16 represents the global telephone network,
including local exchanges, trunk exchanges, intercontinental
transmission cables and satellite links etc. A second PABX
17 and a third PABX 18 are also shown connected to the PSTN
16. For the purposes of this disclosure, it may be assumed
that the three PABXs 15, 17 and 18 shown in Figure 1
represent the telephone facilities provided at three
geographically-displaced sites of a common organisation.
Thus, for example, the PABX 15 may be in the United States,
the PABX 17 may be in Europe, and the PABX 18 may be in
fE’;:an. However, given that they are all part of a common
organisation, it may be assumed that personnel at each site
will be in regular contact with personnel at the other two
sites. Thus, the level of telecommunication traffic between
the PABXs 15, 17 and 18 far exceeds that which would normally
be expected from completely unrelated sites.

For the purposes of this disclosure, it may be assumed
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conmmuni cations could be reserved for periods when voic
relatively low, during particular tinmes of the day.
data or other types -of data, originating fromdifferer
for exanple, to : o -
may be given different grades of servic; by the ABM 46.
lines may al ways be given access to the®comunications
ot hers may only be given :

that eaqh'of-the PABXs 15, 17 and';s represents an example of

a state of the art system, each providing a.high'degree of-
functionality for its respective éite. However, as will

readily be appreciated, given the constraints of the PSTN 16,

most of this functionality is lost when communication takes

place between two of the remote sites. Thus, if a majority

of telephone.conversations.take place between sites, r&thef
than between different locations at the same site, much of

the Zfunctionality provided by the P2BXs "15, 17 and 18 is

effectively lost.

An alternative known arrangement is shown in Figure 2,
which shows a first PABX 21 connected to a second PABX 22 via
a dedicated telecommunications link 23. Similarly, the first
PABX 21 is connected to a third PABX 24 via another dedicated
communications link 25. Finally, the second PABX 22 is also
connected to the third PABX 24 via another dedicated
telecommunications link 26. Thus, in this example,
communications taking place between the PABXs 21, 22 and 24
are not constrained by the limitations of the PSTN. Clearly,
it should be appreciaééd that the PABXs 21, 22 and 24 will
also have connections to the PSTN, allowing communications to
be made outside the group. However, the dedicated links 23,
25 and 26 allow a far greater use of the facilities provided
by the PABXs 21, 22 and 24, to be employed on an

' iﬁternational scale. i

A disadvantage of the system shown in Figure 2 is that
dedicated links of the type identified as 23, 25 and 26, are
expensive, and could only be justified if a substantial
amount of traffic was regularly being transmitted between the
three sites. In the majority of applications, such a system
topology cannot be justified, particularly if the links are
not being used for other forms of communication, such as
video communication and\or data communication etc.

Referring <o PFigure 3, 'a system embodying the
inbention includes a dedicated switched network 31 which,
from a functional point of view,_operates in a manner very
similar to the PSTN 15. The dedicated switched network 31 is
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provi di’ ng congesti on managenent . "~ In addition to prow
concentration over |inks between ABMs 46 and their conple
further concentration nmay be provi ded vmsthl n the network 19,
which are described bel ow. Si gni fi"cant savings, in tlee ;
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t hat generate aCSI | e machi nés and
sonh:.s ticated control systems, allowing service modifications

to be made, particularly in terms of bandwidth and grade of
service etec.

A first customer may have a first PABX 32 with a
plurality of local lines 33 connected thereto. Customers
using the PABX 32 may be in regular contact with customers
usin.g a second PABX 34; and, .fer the purposes of this
disclosure, it may be assumed that the PABX 32 is at a
location in the United States, and the PABX 34 is at a
location in Japan. . Both of the PABXs 32 and 34 are
controlled by a common organisation, and so it is desirable,
as far as that organisation is concerned, to make maximum use
of the facilities provided by the PABXs 32 and 34. However,
communications signals transferﬁ:'ed between them are directed
through the dedicated switched network 31, having
transmission paths which must be shared with other customers.

An example of another customer is shown as a thirxd
PABX 35 which again is in regular communication with a fourth
PABX 36. Thus, the PABX 35 and the PABX 36 may be of
compatible types, such that signals generated by the PABX 35
would be recognisable by the PABX 36. Similarly, the PABX 32
may be of a similar type to the PABX 34 and again, signals
may Dbe ransmitted Dbetween them which are mutually
understood. It should also be appreciated-  that, given the
letBX 32 belongs to a completely separate organisation to that
owning the PABX 35, any communication provided by these two
exchanges is of an "arms length" nature, and may be made
using conventional 2STN techniques, Thus, there is no
requirement for the PABX 32 to communicate with the PABX 33
through the dedicated switched network 31. However, as far
as the switched network 31 is concerned, it is desirable to




The ABMs 46 may be provided with equipnment for.identifying
‘data ~and, where appropriate, perforning denodul ating op
of- a procedure to transmt the data in a nore efficient wa)
to the data processing device 48, possibly derived froma L
conpressed by the ABM 46. However, video data will tend t

conpressed by the custoner's equi pnent, 6and so this type ol—data will_tend

to be transmtted without attenpting further conpression at
Al t hough nodern conpressi on techni ques, are capahl e _of intro
| evel s of i Wnﬁ‘?%ﬁuf‘o%? ngg’% dfadiakdendamgii A58 s@i th

R EPLACEMENT SHEET |

efatjons as par} |

*1 7127 SR 3996 s

AN, may al so be
have been

't he ABM 46.
ducing very | ow
at epempen

increase i f tcampméssion padaslecotpigsthen neteoek! aused v@NYagdBRS - Ng

trans”‘ssyogonveying signals generated by any of the exchanges present
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In order for conventional PABX systems to make use of
the dedicated switched network 31, the network provides, for
each PABX 32, 34, 35 and 36, a respective access bandwidth
manager (ABM). Thus, communications between the PABX 32 and
the dedicated switched network 31 are made via a first ABM
37. Similarly, a second ABM 38 is provided for the PABX 34,
a third ABM 39 is provided for the PABX 35, and a fourth ABM
40 is provided for the PABX 36.

The ABMs 37 to 40 are provided by the overall serviﬁe
provider, providing access to the dedicated switched network
31. From a customer’s point of view, conventional PABX
equipment is connectable to the network 31, providing
facilities similar to those available by the provision of a
dedicated link, as illustrated in Figure 2, while at the same
time allowing cost s_azings to be made, as provided by a
switched network, of the type shown in Figure 1. Thus, a
respective ABM 37 to 40 is provided, by the network supplier,
for each PABX 32, 34, 35 and 36, each ABM being, arranged to
process signals so that PABX specific signals are converted
to signals compatible with the switched network 31.
Similarly, converted signals received from <the switched
network 31 are re-converted to signals processable by the
receiving PABX 32, 34, 35 or 36.

Within many large organisations, communications net-
works are becoming a more and more important part of the
infrastructure. In addition to standard voice transmission,
networks are also required to carry video information and
computer based data. Thus, within a particular local site,
individual telephone handsets and fax machines may  be
coordinated through PABXs and computers may be .connected
together via a local area network (LAN).

Many large organisations consist of a plurality of
sites distributed over a wide national area and, often,
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consi st of standard switching elenents whi ch are not capahl es og ﬁ‘@bﬁéhi ng
data in conpressed form - In the systemshovvn in FlgLreZZ E - k
49 is configured from standard switching el enents. Thus,(| Maice networksiuge -
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aetworks to be connected together in some way, thereby

facilitating the transmission of telephone conversations,
video conferences and computer originating data transfers.
Such networks improve communications between sites and reduce
the number of occasions when the physical'transportation of
personnel is required.

An enhanced version of the, network illustrated in
Figure 3 is shown in Figure 4. Again, there are four sites '
(ide.ntified as 41, 42, 43 and 44) connected to a dedicated
switching network 49, and it should be appreciated that these
sites may be positioned at different geographical locations
around the world. It should also be appreciated that the
system is not limited in terms of the number of sites which
ma{r be connected to the network. However, it should be
ai:precia:teé. that the network is configured so that pre-
determined sets of sites are mutually connectable, thereby
providing the functionality of independent leased lines but
within a shared switched environment. It should also be
appreciated that the actual provision of services at
particular sites may vary from one to another, dependirig upon
the requiréments of these sites. Thus, a Head Office may
make many calls to its othér associated sites, although the
number of calls made between the associated sites may be
significantly less. Thus, under such circumstances, it would
be desirable for the Head Office site to be provided with
significantly more bandwidth than each of its associated
sites.

The site 41 is <+ypical of the site illustrated in
Figure 4, and includes a PABX 45 which is similar to the PABX
32 shown in Figuze 3. Thus, the PABX 45 is arranged to
supply voice signals to an ABM 46. In addition, video
facilities are also present at the site 41, and a video
processing device 47 is also arranged to communicate with the
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as _three independent, overlaid, logical networks; although,
at wvarious stages within the network, physical transmission
paths may transmit more than one type of signal, thereby
making it part of more than one of the logically overlaid
transmission networks. However, from a user’'s point of view,
the network 49 provides ports for the transmission of voice
signals, video signals and data signals. -

At- the ABM 46, voice signals from the PABX 45 are
multiplexed with video signals from the video processing
device ‘47, and with data signals from the data processing
device 48. These multiplexed signals are then transmitted
gver a common transmission path 50 to a complementary ABM 51.
'At the complementazy —ABM 51, the voice, video and data
signals are separated, thereby allowing these signals to be
supplied to respective ports of the dedicated network 49.

It is envisaged that the overall system, consisting of
the ABMs 46, complementary ABMs 51, and the network 49 would
be managed by a central service provider (not shown). The
control, management and financing of the network could be
provided from one particular country, and the distributed
devices constituting the network would be controlled from
this central location. The network provider would be in a
position to provide a global telecommunications service,
configured from physical transmission paths leased from local
providers, but with logical communication channels controlled
by a central management function.

The network could be managed by a network provider
resident in the United Kingdom, while providing services to
sites, such as the sites 41, 42, 43, and 44 shown in Figure

4, in globally-distributed locations by making use of
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expensi ve than the use of the dedicated’ ink 50.

telecommunications links supplied by local network providers
in the territories conce:ned.. Thus, for example;.the site 41
could be located in New York and access points to the network
49 could be provided in Washington. The associated ABM 46
would be located close to the custdmer’s equipment in New
York;'and, similarly, the éomplementary ABM 51 would be
located close to the entry ports in Washington; each of the
ABMs 46 and 51 being supplied by the network provider
resident in the United Kingdom. However, the communications
link 50 connecting the ABM 46 to the complementary ABM 51
would be provided by a local network provider resident in the
United States. This local organisation would supply the

gloial provider with a specified bandwidth provision,

enabling a specified level of traffic to be communicated
between the ABMs 46 and 51.

- The communications link 50 would generally provide
very little in the way of functionality, and data would need
to be transmitted in accordance with national transmission
standards, thereby making the link 50 compatible with the
communications channels provided by the 1local network
provider. The ABM 46 is, therefore, configured to interpret
data generated by the PABX 45, data generated by the video
processing device 47, and ‘data generated by the data
processing device 48.

In aadition to mulfiplexing this data for transmission
over the link 50, the data must also be converted into a form
suitable for transmission over the link 50. Furthermore, the
ABM 46 must be capable of generating signalling information,
transmittable over the link 50, which may then be interpreted
by other devices within the network. Similarly, signalling
£;formation generated by the customer equipment (45, 47, 48)
must also be converted into a form suitable for transmission
within the rest of the network, while allowing it to be

recovered at the receiving site. Thus, from a receiving point

of view, an ABM, such as the ABM 46, is arranged to receive
data transmitted over a channel, such as the link 50, and

regenerate customer generated signalling data in such a way
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network providers is expensive, and costs to customers can
only be reduced if maximum benefit is derived from these
leased circuits.” In the present systenm, three techniques are
employed in order to maximise the efficiency of leasing
circuits from other network providers. These techniques may
.be summarised under the headings of concentration,
compression and bandwidth optimisation. '

A first level of concentration is provided by the
ABMs, such as the ABM 46, which facilitates the concentration
of voice, video and data onto the common-iransmission link
50. Thus, it can be appreciated that the ABM 46 is arranged
to receive different types of data from customer equipment,
to multiplex these different types of signals and to transmit
the multiplexed signalé-to the complementary ABM 51. At the
complementary ABM 51 de-multiplexing is performed, whereafter
the different types of transmitted data are supplied to
respective circuits within the network 49. |

Thus, it should be appreciated that the communications
link 50 is not rigidly divided so as to provide a
predetermined amount of bandwidth for voice communications,
and a further predetermined amount of bandwidth for video
communications, with the remainder being dedicated to data
communications. The allocation of bandwidth for these three
types of communications is adjusted in accordance with
customer demand. For example, when a customer does not
require video data to be transmitted over the network,
bandwiéth is released for voice communications. Also, video
communications could be =xreserved for periods when voice
tzxaffic is relatively low, during particular times of the
ay Furthermore, voice data or other types of data,

OQJ

riginating from different sources supplied, for example, to

63
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‘which is also arranged to receive signalling information f{r ' Y .
conversion circuit - 65. The signalling conversion gi
arranged to receive signalling information from customner
line interface circuit 61, and to convert this into a conmp .
of signalling, used throughout the network.. - A managgnent CIrCUIt 66
is also arranged to. supply |nfornat|on to the nultlplexer Fr——rttire
nultlplexer 64, 11 14 -

the PABX 45 may be given different grades of service by the
ABM 46. Some priority lines mav always be. given access to
the communications link 50, wnereas others may only be given
access when bandwidth is avallahle. Furthermore, the ABM 46
‘may be configured so as to generate suitable messages which
are returned to the PABX 45 when access to the communications
link 50 is denied, thereby providing congestion management.
o In addition to providing concentration over links
between ABMs 46 and their complementary ABMs 51, further
concentzation may be provided within the network 49, examples
of which are described below. ' '

Significant savings, in terms of bandwidth usage, are
made by providing data compression. Systems are known in
which standard digitised voice channels may be compressed by
a factor of eight or more. Digitised voice signals are often
transmitted at a rate of 64 kbit/s and, using known
compressioh techniques, this may be reduced to 8 kbit/s, or
less, with minimal signal degradation. Thus, at receivers,
the compressed voice signals may be de-compressed, thereby
oresent*ng a standard format 64 kbit/s voice channel to the
receiving customer's terminal equipment.

Voice channels made available by a PABX, such as the
PABX 45, are also used for transmitting other types of data,
such as that generated by facsimile machines and by modems.
rr'he ABMs 46 may be provided with equipment for identifying
thls type "of data end,_ where appropriate, performing
demodulating operations as part of a procedure to transmit
the data in a more efficient way. Data supplied to the data
processing device 48, possibly derived from a LAN, may also
bg compressed by the ABM 46. However, video data will tend
o have been comﬁressed by the customer’'s equipment, and so
this =type of data will tend to be transmitted without
attempting further compression at the ABM 46.

! though modern compression technigues are capable of
introducing very low levels of information loss, levels of
information loss will tend %to increase if compression and
decompression are effected many. times during +transmission
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However, the network 49 is capable 0f ::ansmitting'compr?ssed
voice data, without implementing de~compression and re-

‘compression each time the data is switched Thus, customers

should not be aware that compression is taking place, given
that an originating voice signal will be compressed at a
transmitting ABM 46 and only de-compresséd, to a full
bandwidth veoice signal, when the signal has been received at

its destination ABM. - Thus, at each stage in the network

where it"is necessary to l—ease transmission bandwidth from
other nétwork suppliers, voice signals may be transmitted in
fully co'mpressed form, while maintaining csmpatibility with
th-e local transmission environment, by means of' suitable
bandwidth management devices. _

The third technique identified above is that of
efficient Dbandwidth management. Efficient bandwidth
management refers not to operational characteristics but to
the selection of bandwidth requirements during the
installation of a system. Once the level of service required
by a customer has been established, the global network
provider must ‘determine the bandwidth provision for
particular communication links. Thus, a customer at the site
41 can be guaranteed a particular bandwidth provision and a
particular grade of service, based on an estimate of system
usage and overall traffic requirement. The global system

g adliededltsnet MLk peey{:?
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provider must thereafter provide a fixed degree of bandwidth

over the dedicated link 50. Howe?)e’r,in the majority of
situations, it is highly unlikely that the degree of
communication traffic will remain constant over a twenty four
nour period. It is much more likely that, at a particular
time of the day, the traffic demand will peak significantly

above a mean level.
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which a first service switch 71 is located in London, a second 3ervrce
switch 72 is |located in Sydney, a third service switch 73 is |located in New.

York and a fourth ger¢iraerswid Clpksmi 96atta@ i Belok¥Don dJFCBagbwidwen service
et wor k pr o8 SSRCEY St dante S8 ShPr P AP GATRLPPRETHI T i sed
" speech channther fé¢aRns qﬁ:cphmuhdcamnqquwuau dhednetredrk M9.nehas k for
illustratedeyample, the ABM 46 may be provided with means for accessing
| other available PSTN and ISDN services when the provisihn of

service over the link 50 has reached its capacity. Clearly,

the use of these other services will tend to be signific;;tly

more expensive than the use of the dedicated 1link 50.

However, on balance, it will tend to be more economical.to

‘make occasional use of the BPSTN, particularly at peak

periods, rather than providing a degree of bandwidth over the

dedicated link 50 which is capable of carrying the peak level

of traffic.

An ABM, such as the ABM 46, is shown in more detail in
Figure 5. A line interface circuit 61 interfaces the ABM 46
to -the customexr terminal 44 (not shown in Fighre 5). The
number of interface circuits provided is dependent upen
customer requireinents,. including those compatible with analog
loop cailing, earth calling, ACl5, DCS, DC10, along with
2.048 Mbit/s and 1. 55 Mbit/s inputs.

Voice transmissions and facsimile transmissions are
compressed, so this type of data is supplied to a compression
circuit 62. Firstly, the compression circuit 62 analyses the
type of data being received, and supplies the results of this
analysis to control logzc 63. The control logic 63
determines the type of compression required and, in turn,
.contreols the second pa*t of the compression circuit 62, which
actually performs the comnress;on

The compressed data is supplied to a multiplexer 642
which is also arranged to receive signalling information from
a  signalling conversion circuit 65. The signalling
conversion circuit 65 is arranged to receive signalling
information from customer equipment, via the line interface
circuit 61, and to convert this into a common standard form
of szgnal--‘g, used throughout the network.

A management circuit 66 is also arranged to supply
information to the multiplexer 64. At the multiplexer 64,
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In a majority of applzcations, the capabilities of the

link 50 will be less than the maximum demand placed on the

system. When maximum demand does occur, additional provision
is provided by a dial-up service, in the form of an ISDN
overflow circuit 68. Thus, once the £runk interface c1 cuzt
67 reaches capacity, additional compressed data may be
supplied over the publié dial up system.

The management circuit 66 is also arranged to contact
the central management system via a V24 data interface and

associated modem 69, or via other suitable communication'

means.

Refer ring to thure 5, it can be appreciated that-the
overall network, made accesszble to customers, consists of
the ABMs 46, the communications links 50, the complementary
ABMs 51 and the dedicated switching networi 49. The giobal

"network provider leases elements of the network from national

network providers, including the communications link 50 shown
in Figure 4. It will also be appreciated that the
functionality provided by the ABMs ensures that: the global
network provider obtains maximum benefit from the leased
circuits, such as the communications link 50.

This philosophy of providing bandwidth managers, in

order effectively to overlay an international communications

network over existing communication paths, may be extended_to
the communication links provided within the dedicated
switching network 49. '

An example of the dedicated switching network- 49 is
shown in Figure 6, in which a first service switch 71 is
located in London, a second service switch 72 is located in
Sydney, a third service switch 73 is located in New York and
a fourth service switch is located in Tokyo. Each of the
service switches 71 to 74 includes dedicated equipment
provided by'the global network provider and is capable of
switching standard 64 kbit/s digitised speech channels.
Thus, it should be appreciated that the network illustrated
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- The network has service switches located globally,
wh:.ch switches provide the core of the international network
and may therefore be referred to as the core service
switches. The core service switches 71 to 74 are Imutually
connected via core trunk transmission lines, which would
generally be provided by existing international transmission
circuits, such as underwater cables or satellite links.
Thus, transmission between the core service switches is
facilitated by the - giobal service provide.f: leasing a
predetermi—ned amount of bandwidth capability from existing
network suppliers. Thus, core service switch 71 communicates
with the core service switch 72 over an international
communications link 76 which, -as previocusly stated, may
include underwater cables or satellite links, the former
being preferred so as to minimise transmission delays.

The leasing of international communicatione links is
a similar process to the leasing of national links, such as
link S0 shown in Figure 4. In order to maximise the
efficiency of the bandwidth provision made by these links,
similar technigues may be employed in the form of core
bandwiéth managers (CBMs) 77. Thus, by the provision of
bandwidth managers between core communication 1links, an
interface is made available which allows core switches,
one"atz."xg at full bandwidth, to communicate over a compressed
and multiplexed international communications link 76, thereby
maximising the efficiency of that link, while at the same
ime maximising the efficiency of the core switching
environment 71\72.

Similarly the core switch 71 communicates with the
ccre switch 74 over an international 1link 78, and
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the switch 73 over an international 1ink 79. The core sy tjch2 72SEP 1996
comuni cates with the core switch 73- over.an internationall i nk 80, and
with the core switch 74 over an intermatéonal |ink 81. ir » D
switch 73 communicates with the core switch 74 over an imternational |ink

82. _ : : _ _ :
communicates with the switch 73 over an international 1link

79.' The core switch 72 communicates with the cbfe'switch 73 -
over- an international link 80, and with the core switch 74
over an international link 81. Finally,'the core switch 73
communicates with the core switch 74 over an iﬁternational
link 82. |

Each international link 76, -78, 79, 80, 81," 82,
provided by leasing existing Yandwidth capability, is
terminated by CBMs at either end, providing interfaces to the
core switches 71 to 74. Each coré switch 71 to 74 is
arranged to switch signals to other core switches, or to
switch signals out of the core network. _ '

The network associated with the core switch 73 is
terminated by ABMs 83 and 84. Customer terminal equipment is
connected to the ABM 84, dﬁich may consist of a PABX for
voice signals, along with devices for video signals and data

.signals.' A leased line 85 provides access t; a complementary
Aﬁh 86 which, as previously stated, de-multiplexes voice, -
video and data signals for transmission over respective
networks.

The voice network associated with the core switch 73
.includes a remote concentrator 87 which also communicates
with complementary ABMs 88, 89 and 90. (Similar remote
concentrators would be provided nationally, each being
cdnnécted to the associated national core switch 71 to 74).
Again, it is necessary to provide a communications link
between the remote concentrator 87 and the core switch 73,
which link takes the form of a leased communications link 92.
The bandwidth provided by the leased communications link 92
is again optimised by the use of intermediate bandwidth
managers (IBMs). Thus, concentrated signals from the remote
concentrator 87 are supplied %to a first IBM 91 for
transmission over the communications link 92. At the site of
the core switch 73, signals received over the communications
link 92 are supplied to a second IBM 93, arranged to
interface the communications link 92 with the co;e-switch.73.

The CBMs 77 and the IBMs ¢1 and 93 are substantially
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required, predominantly ‘to provide _a suitable interface
between a standard switching environment, configured to
switch full bandwidth signals, and a leased transmission
environment requiring bandwidth optimisation.

As previously stated, it is undesirable repeatedly to.
compress and decompress signals which, ultimately, will lead
to intolerable levels of information loss. In the system
shown in Figure 6, voice signals are compressed by ABMs for
transmission through the network. Similarly, voice signals
received from the network, are in compre;sed form and, as
such, are decompressea by ABMs for reception by customer
equipment. In this example, 64 kbit/s voice channels are
compressed to 8 kbit/s (or other suitable value) voice
channels for transmissfan.over the various leased circuits.

The network shown in Figure 6 may be used for
particular applications. For example, assume the overall
global network provider has been commissioned to provide a
dedicated communications link for a customer having a first
site in Boston, USA and a second site in Melbourne,
Australia. Each site has voice, video and data facilities,
and it is desired that, as far as possible, customer-specific
data generated at one of the sites should be transmissible to
the other sites. Such a constraint would prohibit use of
public switched networks; and, in order to be given this
f;vel of functionality, the customer would be fully aware of
requiring a premium service dedicated link.

At the site in Boston, the customer is provided with
a voice port 94, a video port 95 and a data port 95, each of
shich is connected to the ABM 83. The nearest core switch
Zacilitating international communication, is the core switc ‘
73, based in New York. Similarly, at the Melbourne site, the

—



which [ink takes the formof a-|leased comruni cations |ink
provi ded by the | eased comunications-link 92 is again op
of internedi ate bandwi dth managers (I1BMs). Thus, concent
the rehote concentrator 87 are supplied to a first 1BM 91

over the comunications link 92." At the site of the core gwtTh—73,—STUyhafs

recei ved over the conmunications |'ink-98are supplied to
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second | BM 93, -

~arranged to interface the conmunications link 92 with the core swtch 73.

The CBMs 77 and the IBMs 91 and 93 are substantially -

- 17- customer is provided with a voice port 97, a video.part 98

and a data port 99, each of which is connected to an ABM 100.

A communications link 101 connects the -ABM 100 to a

. complementary ABM 102, which is in turn connected to a remote

concentrator 103. The remote concentrator

103 also

communicates with éomplementary ABMs 104, 105 and 106, which

in turn provide a service to customers distributed throughout

the Melbourne area.

An IBM 107 communicates over the communications link
108 with an IBM 109. The IBM 109 facilitates communication
with the core service switch 72 in Sydney. The core service
switch 72 also communicates with the IBMs 110, 111 and 112,
which in turn provide. communications links throughout

Australia.

Thus, each of the ABMs 83 and 100 is provided with a
comfiunications path to its respective core service switch 73

and 72. Communications between the core service switches 73

and 72 is provided over the international communications link

80, via the CBMs 113 and 114.

The way in which data is transmitted through the

network will be described with reference to a signal being
transmitted from the Melbourne site to the Boston site,

although it should be appreciated that, when a communications

channel is established, the communication is

two-way.

Therefore, in addition to signals being transmitted from
Melbourne té-Boston, the capability also exists for signals
to be transmitted simultaneously from Boston to Melbourne.
At the Melbourne site, the ABM 100 receives voice
signals from thevoice port 97, video signals from the port 98
and data signals from the port 99. The voice signals
supplied to the port 97 are in digital format, thereby
facilitating the use of a digital switch. As is known in the

art, a digital switch allocates words, making up a

transmitted signal, into specific time-slots. Time switching

occurs by effectively re-arranging the positions of the words

between time-slots. Thus, from a transmission point of view,

sach transmitted signal consists of an identifiable burst of
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| eased transm ssion environnment requiring bandw dth opti msati on.

previously st gredetermined miaderabf ebiepeaadding up cosmmsalﬂmlwdeaorrpr ess

signal's which, ul tjgmesly. dehbibeadsl ad Nahaiah epdevalsiol | ghorgmtion

| 0ss.

In the system shown i

and._a

S are conpresse

Aove for Tt GTRLE, B oanat EHER 1T OBt RbEE AR SPTTROUER cLe L mELL ) B
recei ved frapptreeisetdotiar alternativpransfiduratioasdnapshs Wslra, 2ab8d

d d t t [ th
5 Kby 115 voraE ARLARL Mol 88 LEDMnids UPhs B RIEL s pofeatiBaf o
val ue) voi c#ithamnehstemer'ts Lesmissl oagquiementhe vari ous | eased CI rcuits.

A 64-bit data word, made up of eight, 8-bit samples,

. As

xanpl e,
|l e

and representing part of a digitised speech signal, is

identified by reference 121 in Figure 7. At the ABM 100,
step 122 is effected to compress each 64-bit data word into
an 8-bit word for transmzss;on over the communications link
101. This level of compression is possible by exploiting the
inherent redundancy present in typical speech signals using
standard compression techniques, often employing a degree of
predictiéé coding. Thus, the bandwidth required to transmit
a speech signal from the ABM 100 to its compiementary ABM
102 is one eighth of that required to transmit that speech
signal from the voice port 97 to the ABM. 100.

) Signalling, to facilitate switching, is separated from
the voice data, and pré%ented to the switch as required. At
the remote concentrator 103, it is necessary to include
switching equipment for switching the speech channels. For
example, signals may be directed from the remote concentrator
103 to other complementary ABMs, such as the ABM 104; rather
than being supplied to the central core switch via the IBM
107. 'Howevér, the switching equipment provided within the
network is only capable of switching standard 64-bit data
woxds, such as the word 121 shown in Figure 7. As previously
stated, it would be undesirable to decompress B8-bit data
words, effect switching, and then re~compress for further
t¥ansmission, given that each iteration of compression and
decompression will introduce information loss, resulting in
noticeable levels of signal degradation. Thus, when
switching is to be effected upon a compressed voice signal,
step 123 of Figure 7 is effected, to the effect that 8-bit
words are bit-stuffed to produce quasi 64-bit words, as
identified by reference 124. Each quasi 64-bit word consists
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applications. For exanple, assunme the overall global net\
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S|n1larly,a%w£gg%&@lbou ne site,

L€ Siné wa? in which a standard 64-bit word

would be switched. Thereafter, at step 125, the bits stuffed
into the word at the step 123 are stripped to reveal tﬂg raw

8--bit compressed word for transmission over the next stage.

Thus, the ABM 102 is arranged to bit st

uff 8-bit

compressed words so as to apply 64-bit words to the remote

concentrator 103. At the remote concentrator 103,

the quasi

64-bit words are switched; and, in this example, supplied to
the IBM 107. At the IBM 107, the quasi 64-bit word is
stripped, and the 8-bit words of compressed voice data are

supplied "to the communications link 108.
~ At the IBM 109,-bit stuffing, identified as

step 123,

is repeated, so as to present quasi 64-bit words to the

Sydney core switch 72. Again, switching is performed upon

the quasi 64-bit words resulting, in this example, with quasi
64-bit words being supplied to the CBM 114. At the CBM 114,
step 125 is effected, to strip the bit-stuffed nulls,
whereafter the raw 8-bit compressed data is transmitted over

the international communications link 80.

Again, at CBM 113, step 123 is repeated, resulting in

quasi 64-bit words being presented to the core service switch
73 in New York. Switching is effected at the core service

switch 73 upon the quasi 64-bit words, resulting in
bit words being supplied to the IBM 93.
At the IBM 93, step 125 is repeated and the

quasi 64-

raw 8-bit

compressed data is transmitted over the communications link
92. Again, at the IBM 91, step 123 is repeated, to produce
quasi 64-bit words (step 124) which are switched at the

remote concentrator 87, and supplied to the ABM 86.
Again, at the ABM 86, step 125 is repeated, thereby

. stripping the nulls, whereafter the raw 8-bit compressed

words are supplied to the communications link 85.
At ABM 84, the compressed 8-bit words aze

received.




- 18 - customer is provided with a voi ce port 97 a V|deo port 98 and a

data port 99, each of which is connected to an ABM 100. | buunuu

19
link 101 connects the _ABM 100 to a conplenentary EMPMQ Wﬁ@HEEE
in turh connected to a renote concentrator 103. The DT €
concentrator 103 also communicates w th conplenentary g@ EPL{942
106, which in turn provide a service tq . custoners di-stribute throughout
t he Mel bour ne area. An | BM 107 T Ini cates over the co

link 108 with an I BM 109. The IBM 109 facilitates conmmunication with the

core servicgoaubeh 42 i SYlsy, 4" oY SoRgE! SEcalldR o pliln

comuni cates W't 111
the bzt stuff;ng ongratlon to facilitate switching of 64-bit -

words. The ABM 82 is only connected to customer equipment
which expects to receive voice data in non-compressed form.
Thus, at the ABM 83, step 126 is effected to decompress the
8-bit words into.full bandwidth 64-bit words which, at.step
127, are- supplied to the customer"s'terminal equipment via
the port 94. '

Thus, it should be appreciated that the algorithm to
effect compression from 64-bit.-gords to 8-bit words is
effected only once, at the ABM 100. Similarly, actual-
decompression from 8-bit words to 64-bit words is effected
only once, at the ABM 83. Throughout the network, the data
has been transmitted in its compressed form, thereby
minimising information loss ;nd signal degradation. However,
by the process of bif-stuffing, effected at step 123, the
compresséd 8-bit data is switched using conventional 64-bit
switching devices. '

=4




which in turn provide communi cations
“Thus, each of the ABMs 83 and 100 is
its respective core service switch 7
core sérvice switches 73 and 72 is p : !
conmuni cati o CBMs 113 and The |§Efy\@|
data is transﬂmﬂﬂﬂum'lﬂﬂm ,Ilte net wof k2w | be descri bed| r@7

a signal bein mthe Ml bourne site to th |

al though it should e 5ppFeC| ated that, when a communi-catfi.ons channel
establ i shed, the communication is mvay Therefore,
signals being transmtted from Mel bourne to Bost on, the: capabl lity al so

exists for §| gnal .t d tted simultaneously fromBoston to

Mel bour ne. Z‘t %ﬁ" T\%T‘% %%C%’T“T"g"'c[aljfé"ﬂéM P& FARFLFF e i gnal s
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digital format, there |tat|ngthe use a digita Whch®™ As is
known in t h&Taffici g ad?qmuaalcaﬁppeh lah%meéstlr\soladsxserrrakshge W a

the network; a bandwidth manager, at the user’'s end of the

i nks throughout Austral ia.

communications link, arranged to multiplex traffic of the
first and second types for transmission over the link; and a
complementary bandwidth manager, at the switching end of the
link, arranged to de-multiplex the first and second traffic
types for application to respec{:ive switching means. '

2. A network according to claim 1, wherein the bandwidth
manager is arranged to allocate bandwidth to particular types
of traffic in response to customer demand.

3. A network according to claim 2, wherein the bandwidth
manager includes means for guaranteeing a minimum level of
bandwidth for particular traffic types.

4. A network according to any one of claims 1 to 3,
further comprising a third switching means for switching a
third type of traffic, and the bandwidth manager is aranged
to multiplex the first, second and third types of traffic,
and wherein the complementary bandwidth manager is arranged
to de-multiplex the first, second and third types of traffic.

5. A network according to any one of claims 1 to 4,
further comprising means for multiplexing video data.

—

6. A network according to any one of claims 1 to 5,
including means for multiplexing computer originating data.

7. A network according to any one of claims 1. to 6
furcther comprising means for multiplexing voice data or audio
modulated data.

This Sheet Has Been Replaced'




transmtted—a—gnaJ—mm_;;pechlc tlrre sl ot s. Tlrre swi t chj

effectively .

L.n the osi tiq i 2t we
- Thus, froma t of @\’Vg sggga Eé?f ted{ s§ gnal consi st§
of an identifi CED ' - 27 SEPTEQ
pr edet er m ned , naklng up a switchable wor d. Int
exanple, it is assuned that digital wv@3ice signhals are transn1tteu at—64

TS

a

kbit/s, although it will be appreciated that_ alternativel

be used, and

8. . A network according to claim 7, wherein the bandwidth
manager includes means for identifying voice data, and for

-compressing the “voice data to facilitate efficient.

transmission through the network.

9. A network according to claim 7 or claim 8, wherein the
bandwidth manager includes means for identifying facsimile
encoded data, and for re-coding the facsimile data to
facilitate efficient transmission through the network.

10. A network according to any one of claims 7 to 9,
wherein the bandwidth manager includes means for identifying
audio en-coded computer originating data from a modem, and
for re-coding said data to facilitate efficient -transmissi_on.
11. A method of communicéting over a nétwor]é, the method
comprising steps of switching a first type of traffic via a
first switching means, switching a second type of traffic via
a second switching means; connecting'-a usex’'s site to the
network via a communications link; multiplexing traffic of
the first and second types for transmission over the link at
the user’'s end of the link; and de-multiplexing the first and
second traffic types for application to respective switching
means at the switching end of the link.

12. A method according to claim 11, further comprising
allocating bandwidth to particular types of traffic in
response to customer demand.

13. A method according to claim 12, further comprising
guaranteeing a minimum level of bandwidth for particular

raffic types. -

14. A method according to claim 11, £further comprising
iplexing a thizd traffic type.

15. A method according to any one of claims 11 to 14,

[T
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that in ABM woul d be programed, so as to make it corrpatﬂ'__h_l_g__m'lt'h_'a-.

custoner's termnal equipnent. . A 64-hit data word, - AEROECEMENTO 1
eight, 8-bit sanples, and 'r'epresiﬁmsmsﬂga‘rtﬁm BEEMt gi ti e SHE T

is identified by reference 121 i Figu ACEDAt the ABMI10O, 122 i g
effected to conpress each 64-bit REPLAC FB bi t raszf SEP

transm ssion over the communi cations |ink _101. Thl s | edell of compressian}

i s possible by exploiting the inherent redundancy presert in_typical_speeqh
signal s using standard conpression techni ques, often eny

predictive gRdLaOn JidIoE e Qéﬁ@ﬂgt@y%@;ﬂbu ad ded Waaasnit a speech si gnal
fromthe ABM 100 to its conplenentary ABM 102 is one eighth of that

required to transmt that speech signal fromthe voice port 97 to the ABM
100. $6gnal A mpthod faeddddiake i dmhi oge. b€ dpdmat ad f®mshe voice

data. and pLEsenl e cENEng o B L00UIRL M LIS EILE eRagenL ot or

103, it is necessary to rnclude sSw c‘hl ng “equi pne he
speech chanfiats. For exarrpl e, signals may be directed fromthe renote
concentrator 103 to other conplementary ABMs, such as the ABM 104, rather

t han bei ng supplled to the central core svmtch via the | BM =
method according to any one of claims 11 to 16,

whérein one of the traffic types is voice data or audio
modulated data. '

18. A method according to claim 17, further comprising
identifying voice data, and compressing the voice data to
reduce transmission bandwidth requirements.

19. A method according to claim 17, furiher comprising
identifying facsimile en-coded data, and re~coding said
facsimile data so as to facilitate efficient transmission.

2-0. A method according to method 17, further comprising
identifying audio en-coded computer originating data from a
modem, and re-coding said data to facilitate efficient
transmission
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©107. . However, the switchi ng equi prent provi ded wit hi n t he -ne-t work is onl

capable of switching standard 64-bit data words, such asfth - ' i
in Figure 7. As previously stated, it would be undesirab ehﬁﬂﬁ@gggﬁgﬁﬂﬁg?
8-bit data words, effect switching, and then re-conpregsffor further
transmission, given that each iteration of conpression afd|dezgnERI39N
will introduce information |loss, resulting in noticeable] kevels of

si gnal . degradat.i on. Thus, whenh &hitching is to bq éffecredUpon a
conpressed voice signal, step 123 of Figure 7 is effected, to the effect

that 8-bit words are bit-stuffed to,pro quasi 64-bit words, as
identified by reference 124.. Each ' =bit- word consists
mTOUEn MEeTR mT -

A switched telecommunications network includes a
plurality of switchi_ng means (49) for swi'tchinq_different
types of traffic, such as audio data, including voice data,
fax and modem_originating'data, digital computer originating
data and video data.A communications link (50) connects a
user’s site to the network, and bandwidth managing means (46)
are provided to multiplexed traffic of different types for
transmission over the link. 'After transmission over i:he link.
(50), a complementary bandwidth manager (51) is arranged to
de-multiplex the traffic for application to the respective
switching means (49). The bandwidth manager (46) is arranged
dynamically to allocate bandwidth to the different types of
traffic, thereby optimising the available bandwidth provided
by the communications link (50).

FIG. 3 . -



- 20- of eight cbrrpressed data. bits, -* chupyi ng .'the". | east

significant bits, with the remaining 56 nost significant b t RERCERENT HHEET
i.e. zero or-a pattern of ones and.zeros representing Iog o : ‘
64-bit stuffed word is then switched in the sane way in which a Stsfﬁéj%
64-bit word would be switched. Thereafter, at step 125, th i t&7 f
into the word at the step 123 are strlpped to reveal the raw|8--bit
conpressed word for transm ssion over the next stage. ' Thus, the ABM
102 is arranged to bit{gtuff 8-bit conpressed words so as apply.64. it

words to the renote cohcentrator 103.- At the renote concentrator 103 the
“quasi 64-bit wordg—are swi tched; and, i'n this exanple, sufglied to the | BM
107. At the IBIVIflO? ‘the quasi 64-bit vvorfgtl s.stri pped,- and the 8-bit

D g data are suppliedto the cofmiffeatiens |ink 108,
At the 1BM 109, -bjt uf fiNQg, idenpfTe step 123, {is fepeated, so as to

- : PABX

S
Jamsiingg ¢

PABX

PABX



Sydney . cor e switch 72_.' Again, switching is p"érf_of med upon the. q'u'asi 64-bit
words resulting, in this. exanple, with quasi 64-bit words ) H~ed-tQ_
HE ﬁmﬁ’t&msﬁd'

the CBM 114. ‘At the CBM 114, step 125 is effected, to. strilp
nulls, whereafter the raw 8-bit conpressed data is transnijttled over tHe

i nternational conmunications |ink 80. - - Again, at CBMJ113,2ytspp [
repeat-ed, resulting in quasi 64- bit'won bei ng presented{t® the core "~
service switch 73 in New York. Swtch ‘S is effected at {heTore—serwce
switch 73 upon the quasi 64-bit words, resulting in quasi|64- bit words

bei ng supplied to the | BM 93. At the IBM 93, step 125 1s repearred—a-nei
the raw'8-bit conpressed data is transmtted over the communications |ink
92. Again, at the IBM 91, step 123 is repeated, to produce quasi.64-bit
words (step 124) which are switched at the renote concentrator 87, and

-4

supplied to the ABM 8§% - JAgain, at the ABM 86, step 125 is repeated,
thereby stri @3 ng thesnulls, whereafter the raw 8-bit co essed words are
supplied to ﬁe Comﬁli caté-,ons link 85.° 4&t ABM 84,ft'he conpressed
8-bit word lece ved./ : _ - N
PABX PABX
31
DEDICATED
SWITCHED
NETWORK -
' BANDWIDTH
/35 39 MANAGER /34
& I
ABX PABX

FIG3



-21 - However, at this stage, it-is no longer necessary to performthe
bit-stuffing operatlon to facilitate switching of 64-bi J&emé&hﬂ.?
i s.only, connected to custoner equi pnent’ which expects té RM&ME&DlS}EEﬁa a
in non-conpressed form Thus, at the ABM 83, step 126 i$ fTTrecred—to—

deconpress the 8-bit words into full bandw dth 64-bit wprg %r:y%@, 9’—&
127, are supplied to the custoner's teg/ng’ nal equi pnent yip t 9 94

ep'
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Thus, |t shoul d be appreC|ated t hat the algorlthntto effect conpre55|on
'front 64-bit words to 8-bit words is effected only oncef ﬁiﬁ%
100. - Simlarly, actual deconpression from 8-bit words t(ﬁf%ha@ﬂ& §E1] S
effected only once, at the ABM 83. Throughout 't he networ
been transmitted in its conpressedg4sgorm thereby mi

information | oss and si gnalsdegradation. However by.the
bit-stuffing, effected at step 123, the_conpre§% 8-bit
usi ng conventlonal 64-bit sw tching devices.
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1 A swi t ched teI econmuni cat i ons netvvork corrprl sing a mai- n net wor k

constitut ed by a plurality of i nterconnected 5 switching Sc-2
figst. communications link connecting . - a user's site to CEMEN&I\BHEBT
via a first of the swi t chi ng dewces the first switchi evic

comprising  first switching means for switching a first typgpﬂ:-pr.@bgi_
and second switching nmeans for swtchi gg%a second type off 30 tra

wherei n a bandw dt h manager is provide t the user' s [elmiof—tke—firsf
conmmunj cations |ink, the bandw dth manager being arrafged to multiplex .
traffic of theyli rst angh - second types for transm ssion over THEe s

wherein a co mentary bandwi dth manager. is provided at the switching
15 end of thegddirst n| cati of$' link, the cor‘r% errent ary bandwi dt h

manager being arr i pl ex the first second traffic
|ce and wherein the
| S ?ranged to

types for apg+e&lion tothe

bandwi dt h manager t ' 1
al | ocat e bandw dt h%g% ‘l%ﬁ& i cuI ar types of traflic/i esponse to
cust.omer demand. 106 :
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2. A net wor k 'as cl ai rre'd'!'n claim1, further conprising

comuni cations 1ink connecting a second user's site to 25 [ hRE CEw

vi g a- second of the switching devices, the second swit.c irgp—[ae.\u_-

conpri S| ng first switching neans for - switching a first Qf trafflc
and second sw tching neans for swit@eng a second type jof ? 4t SEP, 1996
wherein a bandw dth manager is provided at the user's ¢
30°;communi cations: I'i nk, the bandw dth manager of the firgt .
communi cations |ink bel ng arranged to corrpr ess data from
user for transm ssion over the nain networ and t he bandw dt h manaa€

of the secollfconfliifi cafidhs BTk beq”'gé B'3?r‘°ran§' ¢t &T3de- conpress

recei ved cornfpressgd dat fcr/ 35 transm sgion tpo the*/associated user,
and wherei nf = ' : 7T GO ESS .LIﬁ m whi | e
e’ | n| bl fork! |’ '1 )

bei ng SWi 1
/64 BIT DATA WORD ¥
121
. COMPRESS AT ACCESS BANDWIDTH
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h
.

= S
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123 - ./
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~ 23 - 3. A network as cl wherein the swi?&hﬁ(ﬁ_agr-@
roan ar o . ; E)F REPMENT SHEED s t
nmeans are | . f<Bg a qdo a as to
produce SWp:rR : gtq{atE&mﬂm;wl'thout 5 deeoBPr essi hd cf 8.

4. A net amﬂtml n claim3, further conprfi g ng 6 DETEMGY flor
renmovi ng the ta after switching and rior to .
re-transm ssion. 10 5. 'A net wor RLAZME| ai med i 1] ng 2 to
4, wherein the bandw dt h manager of the first corfnunications lingk is
such that _user-originating signalling data is conpressed;—andTetwor k

signal |'i nd -data Ps SHHEEREE &igieEOUBURLgALHODS onsetmcrmm@éepni;mag a
bandwi dt hmgamagest Wbrkhesenontdited by a plurality of interconnected

5 switching devices, and a first communications link ccnnecting

Lhad

& user's site to the main network wvia a first £ th
switching devices, the first switching device .compris
first switching means for switéhing a first type of traffic
and second switching means for switching a second type of

10 traffic, wherein a bandwidth manager is provided at the
user's end of the first communications'link, the bandwidth

manager being arranged to multiplex traffic of the first and

second types for transmission over the 1link, wherein a

complementary bandwidth manager is provided at the switching

fot
(§)]

end of the £first communications 1link, the complementary
bandwidth manager being arranged to de-multiplex the first
and second traffic types for application to the first
switching device, and wherein the bandwidth manager of the
first communications lirk is arranged to allocate bandwidth

20 to particular types of traffic in response to customer

demand.
2. A network as claimed in claim 1, further comprising a
second communications link connecting a second user's site to

25 the main network via a second of the switching devices, the
second switching device comprising first switching means for
switching a first type of traffic, and second switching means
for switching a second type of traffic, wherein a bandwidth
manager 1s provided at the user's end of the second

30 communications 1link, the bandwidth manager of the .fir
communications link being arranged to compress data from t
associated user for transmission over the main network, G
the bandwidth manager of the second communications link being
arranged tc de-compre

ss received compressed datz fcr
38 transmission to the associated use

b

, and wherein the
transmitted data remains. in compressed form while being
switched and transmitted by the main network.

LTI —
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cormunl ca n uch tha Tm e neLeted,gi gnal | iIREPLACEMENT SHEET
feconstit uf: ot Hal o iep?ac 9 net rE SHE:'? AhS B%g@r any pneg—of—ct=armr2—tp
20 wherein m, manage’ ormuni cht onsg DEC itgdy i p
such that t npreSS|on i s_dgpendent on he type of data

bei ng transn1tted : A network as clained.in gl armmé—wTererm t
bandw dt h 25 manager of the first communi cations link-{s such that voice
data is coynpressed dex vt gi‘@rcﬂ:ﬁﬁrféi? 1trh@0.él(?cﬂ'2/,0iv&% H the swotching
network as_clained_in claim rein the bandw dth nmanager. of the

first comw%nYtﬁ?FoﬁEelcf‘?ka %’“ rFe‘E*héftWJt N QKbT SRUPBRSFED Fabf v ERge

data to nosh&pefn datanssaeeghpréeidedoddr adding blank data to the

10

15

20

compressed data so &s to produce switchable words without
decompressing the compressed data.

>

A network as claimed in claim 3, further comprising
means for removing the added blank data after switching and
prior to re-transmission.

5. A network as claimed in any one of claims 2 to &,
wherein the bandwidth manager of the first communications
link is such that wuser-originating signalling data is
compressed, and network signalling data is added to effect
transmission, and wherein the bandwidth manager of the second
communications link is such that user-generated signalling

data is reconstituted.

€. A network as claimed in any one of claim 2 to 5,
wherein the bandwidth manager of the first communications
link is such that the level of compression is dependent on
the type of data being transmitted.

7. A network zs claimed in claim 6, wherein the bandwidth

25

30

35

manager of the first communications link is such that voice

data is compressed to a higher degree than non-voice data.

[o o]

A network as claimed in- claim 7, wherein the bandwidth
manager of the first communications link is such that the

a
ompression ratio of voice data to non-voice data is eight-to

9. A network as claimed in claim 8, wherein the bandwidth
manager oi the first communications link is such that 64-bit
vcice data words are compressed to 8-bit words Zor
transmission alonc said link, and wherein the complementax

bandwidth manager of the first communications link is such



the first co S sucthEpEAQE@él-bift 35 vdi tat=—wor-d

9 A net -kf'ﬂiﬁ sﬁeeHE c! [aTHiS S5HEEEHAS BEERE ban

are conpress wor aRsA-gsi on Jal bne GPEL igapk,
wherein the c bandvm dt h Banager of the fjirpt com‘rum catijon
link i.s such -24 - 56—
additional null bits are added to each 8-bit onpressed word to

forma quasha®4-pht addithaprd woubl bits|(ere saddedor
one of claigRpLet8ed: wordh@irLifd e RANAW A . PRPagRs +¢htfie fldsd.
communi cati ons
10. A network as claimed in any one of claims 2 to 9,
5 wherein the bandwidth manager of the first communications
link is such that data is compressed prior to being
multiplexed for tra‘smission to & local exchange.

11. A network as claimed in claim 10, wherein the
10 multiplexed data is de-multiplexed at the local exchange, and

each type of data obtained from the multiplex is supplied to
respective networks in compressed form.

12. A network as claimed in any one of claims 2 to 11,

[
wn

wherein the first and second switching devices each éomprises

a third switching means for switching & third type of

traffic, the bandwidth manager of the first communications

link being arranged to multiplex the first, second and third

types of traffic, and the complementary bandwidth manager of

20 said link being arranged to de-multiplex the first, second
and third types of tr affic. '

i3. A network as claimed in any one of claims 1 to 12,
wherein each of the switching devices 1is arranged £or

25 independent switching of its own type of traffic.

14. A network as claimed in any one of claims 1 to 13,

wherein the bandwidth manager of the first communications

link includes means for guarantesing a minimum level of
30 bandwidth for particulaxr traffic types.

15. 2 network as clazimed in any one of clzims 1 to 14,

4

wherein the first type -of traffic is voice data or audio

-

modulated data, and the second type of traffic is computer-
35 generzted data

16. A network as claimed in claim 15 when appencdant to

* c L M s * ’




, : REPLACEMENT SHEET
link is such that data is conpressed. .pri to beipga ot tT P gxqd

f or transn’hissﬁeelrﬁasbeeakbmwd .exch mg[s SHEET HAS BEE ne rk GaBECC‘!SQV d
in clain14 the | O frul t'pﬁﬂﬁﬂgE@ata i de{mjl t Pplexed at tlh
| ocal exch ch type f r omlt etTpteER TS

plied to res ec |ve net wor ks i n-codbpressed.form - 12, A net
as clainmed in any one of clains 2 to 11, 15 wherein th con
swi tching devices_each conprises a third swtching neans for switching a
third typettim 12y avhpge -Phé“ﬁah&w’”@t FyRen&fert F e isrvideenfasicati ons
link being arranged to nultiplex the first, second and thlrd types of
traffic, and the conpl enentary and dih nana of 20 _said _|link being
arranged tb’ de- mft tF9 %?Y¥h%°f?r%%m e%%nﬁ-a’ aﬁa PﬁlF&“thé§'0W1ﬁ€ﬁ¥nc
13. A nether kbausdwiatl‘rednama@@y o atheel &irst]l c@mbinications link

5 includes mweans for identifying voice data, and for

compressing the voice datz to £facilitate efficient

transmission through the network.

18. A network as claimed in any one of claims 15 to 17,

10 wherein the bandwidth manager of the first communications
link includes means for identifying facsimile encoded data,
and for re-coding the facsimile data to facilitate efficient
transmission through the network.

15 19. 2 network as claimed in any one of claims 15 to 18,
wherein the bandwidth manager of the first communications
link includes means for identifying audio en-coded computer
originating data from a modem, and for re-coding said datz to
facilitate efficient transmission.

20
20. 2 network as clzimed in any one of clzims 1 to 18,
wherein the bandwidth manager-of the first communications
link includes means for converting signalling data generated
by a user into data which may be transmitted onto the main

25 network via the first switching device, and means for re-
converting convertad signalling data received from the main

network into a form recognisable by the associated user.

21. B network as claimed in any one of claims 1 to 20
30 wherein the bandwidth manager of the first communicaticns

link includes means for interfacing a plurality of.user's

22. A network zs claimed in any one of clzims 1 to 21
35 wherein the bandwidth manager of the first communications

link incluces means for detecting overflow cenditions, and

for establishing &an additional overflow link to an
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wher ei n i “the swtching

~5—3 ged for 25 independent
EET Has BEER [net wor k as cl.ai med i n
any one of cl

Be la'édtraf I C. AGAL Aﬁﬁmd ; t
| w dt TEm rs

conmuni catlo ﬁw udes means for @ At-aLi nBEé lﬁéﬁ!\ﬁéﬂ}fn%ﬁéﬁl of
30 bandwi dth for partlcul ar traffic types.- Anetwork as icl pi med
in any one of clainms 1 to 14, wherein the first he {d BeGA997c § s
voi ce data_or audio nodul ated data, and the sec type of trafficjis
conput er - aéf?‘?g‘%?‘?ér-a‘feednﬂ"a‘t"a’” 16. A network as CTarmed in claimi15
when appendant to o

swi tching of

23. A network as.claimed in any one of claims 1 to 22,

wherein the bandwidth manager of the first communications

5 link includes means for supplying operational data to
management control computers.

24. A method of communicat ng over a telecommunications

network, the method comprising the steps of switching a fir

cr

10 type of traffic via a first switching means, switching

v

second type of traffic via a second switching means,
connecting a user's site to the network viaz a communications
link, using a bandwidth manager to multiplex traffic of the
first and second types for transmission over the link at the
15 user's end of the 1link, using a complementary bandwidth
manager to de-multiplex the first and second traffic.types
for application to respective switching means at the
switching end of the link, and using the bandwidth manager to
allocate bandwidth to particular types of traffic in response
20 to customer demand.

25. 2 method as claimed in claim 24, further comprising
the step of using the switching means to switch particular
types of traffic independently of one another.

25 -
26. A method as claimed in claim 24 or claim 25, further
coﬁprising the step of gua*anteeing a minimum level of
bandwidth for particular traffic types.

30 27. A method as claimed in claim 26, further comprising
the step of multiplexing a third traffic type for
28. A method as clzimed in any one of claims 24 to 27,

35 wherein one of ths traffic types is video data.

29. A method as claimed in any one of claims 24 to 28,

O A A
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17. A net n cliai m 1RgEpACepai m er Ern the
bandwi dt h manﬁ ﬁii‘ 31 st com-u.nk 5 ijnc] uqes DER4YY o

i denti fying for . sgonpressing t voice data jto
facilitate efficient transm’ ssion through the networ 18. A
network as clained in any one of clains 15 to 17, 10 ereln t he bandw d} h
manager ehetded if iorsd corohenisedd eparfic tp{sesnﬁbuee&pm@r&sofr%mdeatnld‘ ying

facsi mI?etncoded dat a, and for re-coding the:facsinmle dafa to
facilitat&rficient
30. A method as claimed in any one of claims 24 to 23,

5 wherein one of the traffic types is voice data or audio
modulated data.

31. 2 method as claimed in claim 30, further comprising
the steps of identifying voice data, and compressing
10 voice data to reduce transmission bandwidth reguirements.

32. A method as claimed in claim 30, further comprising
the steps of identifying facsimile en-coded data, and re-
coding said facsimile data so as to facilitate efr1c ent

15 transmission.
33. A method as claimed in claim 30, further comprising
the steps of identifying audio en-coded computer originating
data from & modem, and re-coding said data to £facilitate
20 efficient transmission.
34. A method of transmitting data, via bandwidth manacing
devices, through & switched network constituted by =

plurality of interconnected switching devices, the method
25 comprising the steps of compressing user originating data at
a transmitting bandwidth managing device,'tfansmitting the
compressed data to a first complementary bandwidth managing
device connected to a first switching device, switching the
compressed data through a pTura11ty of switching devices,

30 transmitting the switched compressed data to a recei

<
|.l
]
o]

bandwidth wmanzagin device via a second complementary
bandwidth managing device connected to a second sw1tchipg
device, and decompressing the compressed data at the
receiving bandwicdth managing device, wherein the transmitting
35 bandwidth

3
]
3
)
(19]

ing cevice allocates bancwidth. to different

types of traific in response to customer demand.
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comuni cat I ncludn i fyi hgraodi o en- codel
conput er data froma nodggm. and for fejcodd SEGEBSY dht & to
facilitate efficient transm ssion. 20 20. A nefwgrk as clainedlif any
one of clains 1 to 19, wherei n the bandw dt h manag Oor the first

[in

conmuni catg ons A | inekhbdc! udes nRMsurd Fa €ORYEr td

te e nto data ich may be_ trans onto the main 25
PRI EREEC L AR T T Biha eyt ARSI TR B

convert ebSigmadtaningataerespevdd ikr gz INd) datdet¥Ofiketpifgasboam
recogni safl.e by_the QCl | user work as clained in any
one of c%{aﬂl T ;XLO Q‘fgi%?r?g:t bgffjelﬁafﬁeaﬁaﬁd\?\?a?ﬂwnghg‘g&“ﬁgltprﬁe gr?’s?e'
commun$ caurmbying| tink it rehedéstabiesdbon tot arpablihg swptaohabi hygrtebrkser' s
from the banqw1dth managing device, receiving the transmitted
data at a receiving bandwidth managing device, and re-

converting said user originating data at the receiving

hgnal- g

bandwidth managing device, wherein the bandwidth managing
10 device allocates bandwidth to different types of traffic in
response to customer demand.

36. A bandwidth manager connectable between a transmission
link and a switching device, the bandwidth manager comprisin

15 means for converting signalling data, means for compressing
and de-compressing data, and means for multiplexing a
plurality of channels.

37. 2 bandwidth manager as claimed in claim 36, further
20 comprising means for identifying overflow conditions, and for

establishing an overflow link to an alternative network.

38. A bandwidth manager as claimed in claim 36 or claim
37, further comprising means arranged to instruct an

25 opefétional computer to provide additional bandwidth in
response to customer demand.

39. A switched telecommunications network comprising =z
main network constituted by a plurality of intsrconnected
30 switching devices, a first communications link connecting a
user's site to the main network via a first of the swwtcn_hg
devices, a bandwidth manager provided at the user's end of
the first communications link, a second communications link
connecting & second user's site to the main network viz =&
35 second of the switching devices, and a bandwidth manager
provided at the user's ena of the second communications link,

wherein the bandwidth manager of the first communications
-

| W) O



i nes.

22. A network as

—oh-ai-fRgd—-r—pfiy—tne of (I BEHMGEMENESHEEB
wherei n the bandwi dt h manager pTHIBhSHEET HAS c%ﬁﬁl ni catifo

means for detecting overflow cpndit iREREACEDd for gst abi i6S DEQY1ggR N

ud

es

26-
5 1

additional overflow link to——anm
al ternati ve network. 23. A netv%?k as clai ned ijn
to 22,
link is arranged to compress data from the associated user
for transmission over the main network, and ths bandwidth
manager of the second communications link is arranged to c=-
compress received compressed data for transmission to the
5 associated user, hereln the transmitted data remains in
compressed form while being switched and transmitted by the
main network, and wherein the bandwidth manager ci the first
communications 1link is arranced to allocazte bazadwidth =o
particular types of traffic in response to customer demand.
10
40. A network as claimed in claim 39, wherein the first
and second communications links are_fixed links
41 . A network as claimed in claim 39, wherein the first
15

and second communications llnks are radio l;nks.

is Sheet Has Been Replaced
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wherei n the. bandw dth manager of tHerHig 'SHEEE MU BE I ons ~t '
means f or—supplying—operational ddffa to m'ge { cont rjoREROAGEMENT SHEET |
24. A nm mnﬂﬂﬂﬂﬂﬂmt' ng ovér_a t BERRAYER i cafions | pretwerke—itio—
met hod co ” of swtching a first 10 type of traéfTia Al

via 'ggcgﬁg

first switchi g reaMs, Sswrtching a stond type of traffifc a

swi tchi ng neans, connecting a user's site to the networ raa

comuni cations ~ link, using a bandw dth manager to multiplex traffic of
t he first and second types for transm ssion over the |i 5
user's en@sqf thendthdd ofi communbapkéngnthirpughnawis#ifichedmnager to
de-nmultiplex the first and second traffic types for application to
respect i veedwdonmuni catzianait network, skhec netfodhgoppriisd ng hhe FHPRSi ng
t he bandw dt h manager to al l ocate bandwi dth to particul ar types of

traffic i off gegneratirg twsensspaeifdengignallingydata, G Y ¢l ai ned

in claim?24, further conprising . .
said data to transmittable data at a bandwidth managing

 device, supplying the transmittable data to a public
switched network from the bandwidth managing device,
receiving the transmitted data at a receiving bandwidth |
managing device, and reconverting said user originating
data at the receiving bandwidth managing device, wherein
the bandwidth managing device allocates bandwidth to

different types of traffic in response to customer demand.

36. A bandwidth manager céhnectable between a transmission
link and a user's site, the bandwidth manager comprising:
means for receiving from the user's site, traffic data of a
first type and traffic data of a second type, for
allocating, in response to customer demand, bandwidth to
the different types of traffié, and for multiplexing
channels of the different types of traffic for transmission
over the link; and

means for receiving user specific signalling data from the'
user's site and for converting the signalling data into
transmittable data for transmission over the link; and
whé;ein both said receiving means include means foi
compressing received data for transmission over the link in

compressed form.

This Sheet Has Been Replaced

AT

-




Lﬁé'étep of . usi ng the switching
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cIa|n124 or Lranteelng a
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met hod as L nnC alni 6, further ggnprising t he step of
multiplexing a third traffic type for transm ssi o over the link. -
28. A nmethod as clainmed in any one of clainms 24 to 27, 35 _wherein. qne_of

the traffic types is video data.

29.

A nmethod as clainmed in any one

of claims PA t ® Aandwidth manager as claimed in claim 36, further

comprisiﬁg means for identifying overflow conditions, and
for establishing an overflow link to an alternative

.network.

38. A bandwidth manager as claimed in claim 36 or claim
37, further comprising means arranged to instruct an
operational computer to provide additional bandwidth in

response to customer demand.

39. A switched telecommunications network comprising a
main network constituted by a plurality of interconnected
switching devices, a first communications link connecting a
user's site to the main network via a first of the
switching devices, a bandwidth manager provided at the
user's end of_the first communications link, -a second
communications link connecting a second user's.site to the
main network via a second of the switching devices, and a
bandwidth manager provided at the user's end of the second
communiqations link, whereiﬁ the bandwidth manager of the
first communications liﬁk is arrénged to compress data from
the associated user for transmission over the main network,
and the bandwidth manager of the second communications link
is arrahged to decompress received cégbressed_data for
transmission to the associated user, wherein the

transmitted data remains in compressed form while being
-
heet Has Been Replaced
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=~ 27..  .wherein one of the %

Fie-types is co —Q =
- dat a. ~___,__,_Er!alllcu:l__as i bhﬁé 'aH}S cl ai 2& REPUACERENTSSHEET
vvherel n type“ i s VREPLACED: a or audi o mdu-l—a-&-ed—d&t—g
m H““ ﬂﬂﬂr‘Hml n claim30, Turther—ctonprising #? APReR8s°
dent I fyi Ol ae ata and conpressi ng3ghe 10 voice dat & duce
transnlsS|on bandwi dt h requirenents.
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switched and transmitted by the main network, and wherein
the bandwidth manager of the first communications link is
arranged to allocate bandwidth to particular types of

traffic in response to customer demand.

40. A network as claimed in claim 39, wherein the first

and second communications links are fixed links.

41. A network as claimed in claim 39, wh_erein the first

and second communications links are radio links.

is Sheet Has Been Replaced
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32. © A nethod as clainmed in claim30, further conprising the steps of
identifying facsim|e en-coded data, and re- coding said facsimle data
so as to facilitate efficient 15 transm ssion. 33. A.uet hod as
clainmed in claim 30, further conprising the steps of ide

~en-coded conputer originating data froma rmdem and re- mwgﬁegge@fidﬂ'@
to facilitate 20 efficient transnlsS|o& ' A net hqd

transmtting data, vi j a’&MMAanQ
networ k constituted by ng _deyj ces,

the nethod 25 conprising the steps of conpre55|ng user ori-ginating data at
a transmtting bandw dt h nmanagi ng device, transmtting the ceapLessed

data to a firStreomiammt ayatidy delaeaaghng swidydge connected to a
first swtching device, switching the conpressed data through a

plurality 1 SoWninfiiitt tddnsC eetwdd ki, dFs Ehet tpget ec By ired e anpr essed
data to a receivi ng

switching means for switching a first type of traffic and

second switching means_for switching a second type of
traffic. The invention also relates_to a method of
communicating over.a network of this'type, the method
comprising steps of switching first and second types of
traffic. _

Dedicated networks for the transmission of different
types of data are known. For example, the public switched
teléphoné network (PSTN) providés voice and data
communications over well-established international
channels. 1In addition, networks are becoming increasiﬂgly
available which are capable of switching other types of
traffic, such as computer originating data and video data.
Local exchanges are provided for each of these types of
data, and a user is provided with a dedicated local liné,
connecting the user's terminal equipment to said exchanges.

A problem with this approach is that, from the user's
point of view, the bandwidth proviéion between the terminal
equipment and the exchange equipment is significantly
increased, given that bandwidth provision must be provided
for each of the déta serviées, ie voice, video and computer
data. However, in existing equipment, it is necessary to
provide links of this type, given.that specialised

switching devices are provided for each type of traffic.




bandwi dth managing device via a second conplenentary REP%N}E RHEET
managi ng devi ce connected to a second switching  device, iand
a

deconpressing the conpressed data at. the recevi ng |bandhidMAR 1399
managi ng device, wherein the transmtting 35 bandw dth narjagi ng devi ce

al | ocat-es bandwi dth to different ' t%Pes of traffic in rfesponse to

cust oner demand. - 28 4__35. A nethod

of o o2t g4 SEUAE SNFIE, LALASRITYA 57| 005 SeRgRLJ  The e hod

convertingsyjtched telecommunications network comprising a main
network coﬁstituted by a plurality of interconnected
switching devices, and a first communications link
connecting a user's site to the main network via a first of
the switching devices; the first switéhing device
comprising first switching means for switching a first type
of traffic, and second switching means for switching a
second type of traffic, wherein a bahdwidth manager is
provided at the user's end of fhe first communications
link, the bandwidth manager being arranged to multiplex
traffic of the first and second types for transmission over
the link, wherein a complementary bandwidth manéger is
provided at the switching end of the first communications
link, the compiementary bandwidth manager being arranged to
de-multiplex the first and second traffic types for
application to the first switching device, and wherein the
bandwidth manager of the first communications link is
arranged to allocate bandwidth to particular types of
traffic in response to customer demand.

According to the invention in a second aépect, there

is provided a method of communicating over a
telecommunications network, the method comprising the steps
of switching a first type of traffic via a first switching
means, switching a second type of traffic via a second
switching means, connecting a user's site to the network
via a communications link, using a bandwidth manager to

multiplex traffic of the first and second types for



said data to transmttable data at a bandwi dth managi ng de IREPLAUEMENWISHEET

the transnittable data to a public . switched network fromtlhe ) di-h
managi ng device, receiving the transnmtted data at a recei
managi ng device, and reconverting said user originating dafaat
recei vi ng bandw dt h managi ng devi ce, mgereln t he bandw dth

all ocates bandwidth to different type

demand.

Pﬂh&ﬁ’q%ﬂs

dof traffic in respopse to custoner

t%gnsmfkg nvgég£IQQQQQFr CQPQEEF%QE% betwgenfatﬁ

using a complementary bandwidth manager to de-multiplex the

- first and second traffic types for application to.

respective switching means at the switching end of the
link, and using the bandwidth manager to allocate bandwidth
to particular types of traffic in response to customer
demand. |

According to the invention in a third aspect, there is
provided a method of transmitting data, via bandwidth
managing devices, through a switéhed network constituted by

a plurality of interconnected switching devices, the method

"comprising the steps of compressing user originating data

at a transmitting bandwidth managing device, transmitting
the compressed data to a first complementary bandwidth
managing déviée connected to a first switching device,
switching the compressed data through a plurality of
switching devices, transmitting the switched compressed
data to a receiving bandwidth managing device via a second
complementary bandwidth managing device connected to a
second switching device, and decompressing the compressed
data at the receiving bandwidth managing device, wherein
the transmitting bandwidth managing device allocates
bandwidth to different types of traffic in response to
customer demand.

According to the invention in a fourth aspect, there
is provided a method of communicating through a switched
télecommunications network, the method comprising the steps

of generating user specific signalling data, converting

v g o <y sy et



link'and a user's site, the bandw dth nmanager conprising: | REPVACEMENT SHEET
“receiving fromthe user's site, traffic data of a first t{p
data of a second type, for allocating, in response to cus}ofer ﬂ %%B
bandwi dth to the different types of traffic, and for nult pIeJi §QRQ
channel s of the different types of trcgflc for transm ssi op Lever—the—tirid
and neans for receiving user specifi %lgnalllng data frofjnthe wuser's

Cr ansim ssi SHLOA A 1O (A0S SRl PBER B ﬁth“é%mc&w@@i.m@”#@a‘n‘:‘f‘n;rhde
means for device, supplying the transmittable data to a public

sw;tcned network from the bandw1dth managing device,
receiving the transmitted data at a receiving bandwidth
managing device, and reconverting said user originating
data at the receiving bandwidth managing device, wherein
the bandwidth managing device allocates bandwidth to
different types of traffic in response to customer demand.

-According to the inventiqn in a fifth aspect, there is
provided a bandwidth manager connectable between a
transmission link and a user's site, the bandwidth manager
‘comprising:
means for receiﬁing'fromithe'user's site, traffic data of a
first type and traffic data of a second type, for |
.allocating, in response to customer demand, bandwidth to
the different types of traffic, and for multiplexing
channels of the different types of traffic for transmission
over the link; and
means for receiving user specific signalling.data from the
user's site and for converting the signalling data into
transmittable data for transmission over the link; and
wherein both said receiving means include means for
compressing received data for transmission over the link in
compressed form.

According to the invention in a sixth aspect, there is
provided a switched telecommunications network comprising a
main network constituted by a plurality of interconnected

switching devices, a first communications link connecting a



compressi ng received data for transnission over the |ink T ’
form - 29 - 37. A aﬂﬁ%&%@gﬁg EFT
as clainmed in claim36, further conprising nmeans for ident¥Ty|ng overftl qw

gondi tions, and for establishing an overflow link to an |all et lafMARe1399
net wor K. -

2c

e

user's site to the main network via z first of the-
swiﬁching devices, a bandﬁidth managar provided at the
user's end of the first communications link, a secohd
communications link connecting a second user's site to the
main network via a second of the switching devices, and a
bandwidth manéger provided af the usef's end of the second
communications link; wherein the bandwidth manager of the
first communications link is arrangéd to compress data from
the associated user for transmission over.fhe main netWork,
and the bandwidth manager of the éecond communications link
is arranged to decompress received compressed data for
transmission to the associated user, wherein the
transmitted data remains in compressed form while beihg
switched and transmitted by the main network, and wherein
the bandwidth manager of the first communications link is
arranged to allocate bandwidth to particular tYpes of
traffic in response to customer demand.

The invention will now be deséribed in greater detail,
by way of example, with reference to the accompanying
drawings, in which:

Figure 1 shows a known arrangement having a plurality
of private automatic brandh'exchanges (PABXs) connected to

" the PSTN;

Figure 2 shows a known arrangement having a plurality



.38."- A bandwi dt h’ manager as clained.in claim36 or clai mEﬁEACW’%&PSfEﬁT
e

“MoTe 017

conprising neans arranged to instruct an operational [coaput

t el econmuni cati ons network conprising-@ nmain network

addi tional bandwidth in response to_cysgtoner demand. { Jij A sw tCh
cgn
plurality of interconnected sw tching devices, a firgt

& Bt WBapney 4

anni cati ong

Ifi nk

connecting a wuser's site to the mi pRgjaork via a first of the swtching
g‘d;-rhe

devi ces,

[
wm

20

25

30

"end of the f{first communications link, the complemeht

a bandwi dt h nanager provide

1. 2 switched telecommunications network comprising a
main network constituted by a plurality of interconnected

switching devices, and a first communications link connecting

m

user's site to the main network via = first of the
switching devices, the first switching device comcrisiﬁg
first switching means for switching a £ ' i
and second switching means for switching a second type of
traffic, wherein =z bandwidth tﬁar;.agér is provided =zt thsa
user's end of the first communications link, the bahdwidth
manager being arranged to multiplex traffic of the first an

4
second types for transmission over the 1link, wherein a
g

complementary bandwidth manager is provided at the switchin

ary
bandwidth manager being arranged to de-multiplex the first
and second traffic types for ‘application to the first

switching device, and wherein the bandwidth manager of the

first communications lirk is arranged to allocate bandwidth

to particular types of traffic in respohse to customer
demand. o ' '
2. A network as claimed in claim 1, further comprising a

second communications link connecting a second user's site to

the main network via a second of the switching devicess, the

switching & first type of traffic, and'second switching means
for switching a2 sescond type of trxaffic, wherein a bandwidth
manager is provided at the user's end of the second
communications 1link, the bandwidth managéf of the £fir

S
communications link being arranged to compress data from th

-

arranged tc de-compress received . compressed datz -fcr

transmission to :the associated user, and . whersin the

transmitted data remains ' in compressed £form while being

switched and transmitted by the mzin nectwork.

-second switching device comprising first switching means for

A

L) ) O N | SR A P
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| EET
‘usef's end of tHe fitst communications Iink, a second %%%crﬁvg‘gswi §ﬂ i
connecting a second user's site to the main network i g a seg&r‘}d !ﬁﬁ tih
swi tching devices, and a bandw dth nanager provi ded gt ha 3u i

the second comunications |ink, wherei?® the bandwi dth nager..of th

first communications link is arranged to conpress ‘datg from the associ af ed
user for fransmssi r Al N. net wor k nd 1 he lbandw A

t he secon%' com‘ruﬁnﬁt%ﬁ%%lgaf% @_%‘%ﬁi\é%}eﬂiq‘ofde‘ﬁ%ﬁﬁﬁésst céwhlng
conpr essedevbeast are conhbmised ofor sswitchingchahedotyares SEIRitn | htnd
transm tiggefata redBhes ard Cﬁ?@&_f&éad Y MM B daca

to the
compressed data so as. to produce switchabls words without
S decompressing the compressed data.

13

A network as claimed in claim 3, further comprisin
means for removing the added blank data after switching an
prior to re-transmission. | o

10

5. A network as claimed in any one of claitﬁs 2 to &,
wherein the bandwidth manager of the first communications
link is such that 'user-originating signalling data is
compressed, and network signalling data is added to effect

15 transmission, and wherein the bandwidth manager of the second
communications link is such that user-generated signalling
data is reconstituted. o

€. A network as cleimed in any one of claim 2 to 5,

20 wherein the bandwidth manager of the first communications
~Iink is such that the level of compression is dependent on
the type of data being transmitted.

7. A network as clzimed in claim 6, wherein the bandwidth
25 manager of the first communications link is such that voice

data is compressed to a higher degree than non-voice data.

8. A network as claimed in claim 7, wherein the bandwidth
cger of the first communications link is such that the
o

a
30 compression ratio of voice data to non-voice data is eight-to

9. A network &s claimed in claim §, wherein the bandwidth
nager of the first communications link is such that s§4-bit

L

a
35 vcice data woréds are compressed to 8-bit words o
ran

ansmission alonc said link, and wherein the complementar

‘<

bandwidth manager of the first communications link is such

* [ L M S * '
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- 80 - swi tched ahd transnmitted by the main netwyr km—eane—whererfy tihe

bandw dt h manager of the first comuni cations |inkjis ilgrﬁ‘ggemlt)o al{l ocat e
bandwi dth to particular types of traffjc in responsg to*c 0 lerfand.

40. A network as clainmed in clain13g:2ﬁherein t he|f iM-st

that 56 additional- null bits are added to each 8-bit

a
compressed word to form a quasi 64-bit switchable word.

10. A network as claimed in any one of claims 2 to ¢,
5 wherein the bandwidth manager of the first communications
link is such that data is compressed prior to being

multiplexed for transmission to a local exchangs

11. A network as claimed in claim .10, whe?ein the

10 multiplexed data is de-multiplexed at the local exchange, and
each type of data obtained from the multiplex is Supplied to
respectiVe networks in compressed form.

12. A network as clzimed in any one of claims 2 to 11,

=
wn

wherein the first and second switching devices each comprises
a third switching means for switching a ‘third typeé of
traffic, the bandwidth manager of the first communications
link being arranged to multiplex the first, second and third
types of traffic, and the complementaryibandwidth manager of
20 said link being arrangsd to de-multiplex the first, second

and third types of trafific.

i3. 2 network as clzimed in any one of claims 1 to

na
‘N

£
th
0
L]

wherein each of the switching devices is arrange

25 independent switching of its own type of traffic.
1s. A network as claimed in any orie of claims 1 to 13,

link includes mezns for guarantesing a minimum level of
30 bandwidth for particular traffic types.

1s. 2 network as clazimed in any one of claims 1 to 14,

wherein the first type -of traffic is voice data or audio

- &

modulated data, and the secon of traffic is computer-

o}

ct
J

o

a
35 generzted data.

l6. A network as claimed in claim 15 when appendant to

T




. and second communi cations links are fixed |inks. 44, Rﬁ?%ﬂﬁﬁ”ﬁﬂg §§EET

in claim39, wherein the first and second conmmuni cat}i

i nks. -

S 11 nks are ra

- 34 - 35.3 MAR 208 |

comuni cating through a swtched _ 4#leconmunicat]i ops network
met hod conprising the steps of generating user specific signalling dpta,
converting said  data to transmttable data at a bapdw dth pmpaging

devi ce,

15

20

25

30

35

claim 12, wherein the third type of traffic is-video data.

17. A network as claimed in claim 15 or claim 16, wherein
the bandwidth manager of thes first comm cations 1link
‘includes mweans for identifying voice data, and for

compressing .the voice datz to facilitate -effici
transmission through the network.

18. 2 network as claimed in any one of claims 15 to i7
wherein the bandwidch manager of the first communicati
link includes means for identifying facsimile encode

and for re-coding the facsimile data to facilitate e
transmission throuch the network .

19. 2 network as claimed in any one of claims 15 to 18,
wherein the bandwidth manager of the first communications

link includes means for identifying audio en-coded computer:

br1gln=t1 ng data from a modem, and for re-coding said data to
facilitate efficient transmission.

20. A network as clzimed in any one of claims 1 to 19,

wherein the bandwidth manager of the first communications

by a user into data which may be transmitted onto the main

link includes means for converting signalling data generated
"

network wvia the first switching device, and means for re-

converting convertsd signalling data received from the main

‘network into a form recognisable by the associated user.

21. 2 network as claimed in any one of claims i to 29
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t
ludes means for detecting overflow ccnditicns, and

c
for establishing an &additional overflow link to an
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-5 supplying the'transmttable data to a public sw tche fromt he
bandwi dt h managi ng device, receiving the transmtted HfflACEMENTHHﬁng ng
bandw dt h managi ng devi ce, and re- converting saidfu Ot-HgHi-Hat
data at the receiving bandw dt h rranagl ng devi ce, V\negq rmygz 0
bandwi dt h managi ng 10 device al |l ocates2®afndwi dth to diff frén g
traffic in response to custoner denand. 36. A Damdwrdtir—rerdger
connect a ssi on link and a swi t ghing deV|ce t he
bandw dt%iggna gﬁﬂg%ﬁﬁ%éggﬁﬁ115 means for converting signar g tates; ans
for conpressing and de- conpre55|ng data, and neans for multiplexing a

B Pl a0 0 RIS onke as C1audb AL dROSGET A% Gl HEdd b 2
36, further 20 conprising nmeans i dentifying overflow conditions, ‘and
for ewhepisighi hieaban@y idoly mamagecr apf alther nBi¥se memmmidcations

5 link includes means for supplying operational data to

—h

managsment control computers.

24, 2 method of communicating over a telecommunications
network, the method comprising the steps of switching a first
10 type of tra

I'h

& e
&=

c via a first switching means, switching a
second type of traffic via a second switching means,
connecting a user's site to the network via a communications
link, using a bandwidth manager to multiplex traffic of the
first and second types for transmission ovex the link at the

15 user's end of the link, using a comnlementary' bancdwidth

‘manager to de-multiplex the first and second traffic.types
for application to respective switching means at the
switching end of the link, and using the bandwidth manager to
allocate bandwidth to particular types of traffic in res ponse

20 to customer demand.

25. 2 method as claimed in clazim 24, further comprisin

the step of using the switching means to switch particulaxr

types of traffic independently
25 )

U

‘0

£ one another.

26. 2 method as claimed in claim 24 or claim 25, further
comprising the step of guaranteeing a minimum level of
bandwidth for particular traffic types.

30 27. A method as claimed in claim 26, further comprising
the step of multiplexing a third traffic type for
transmission over the link.

28. A method as clzimed in any one of claims 24 to 27,

35 wheresin one of ths trxaffic types is video cata.

29. 2 method &s claimed in any one of claims 24 to 28,

* [4 L M s *




.+ 38.°

conpri sing neans arranged to instruct an 25 operational

A bandw 'dt h ndnager as clained in claim36 or clai

REPLACEMENT SHEET |
I
oM o

39.

provide additional bandwidth in response to custo

A swi tched- tel ecomuni cati ons network 2donpri sing a maifn Tretwork
constituted by a plurality of interconnected 30 switching devices, a first
comruni c% ions |ink cpnr}‘ectl ng. a user's site to t he '
first o PEFE HitthiGy © SR drdmeat ks rﬁsf?f&@‘ér— Brevigtwbing he
user's daaanf the first comunications link, a second comunications
i nk connecting a second user's site to the main network via a 35
second of the swi tching devices, and a bandw dt h manager provi ded at

the usets endAofneHhhose(amdcbamdl datf iang binek,0of clefaseizr tdwe bapdwi dth

manager v}?x_ert&%fbﬁﬁt 89% _C@E:a-_rl’ic types is voice datsa

20

25

30

35

P
oY audio
s

modulated data.

31. A method as claimed in claim 30, further comprising

the steps of identifying voice data,. and compressin
voice data to reduce transmission bandwidth reguirements
32. A method as claimed in claim 30, further comprising
-the steps of identifying facsimile en-coded data, aand re-
coding said facsimile data so as to facilitate efficient
transmission. |

33. A method as claimed in claim 30, further comprising
the steps of identifying audio en-coded computer originat
data from & modem, and re-coding said data to facilit
efficient transmission. '

3e, A method of transmitting data, via bandwidth manacing
devices, through a switched network constituted by =z
plurality of interxconnected switching devices, the meth

0
(o7

comprising the steps of compressing user originating data a
a2 transmitting bandwidth managing device, transmitting th

device connected to a first switching device, switching the
compressed data through a plurality' of switching devices
transmitting ‘the switched compressed' data to & rescsivinc
‘bandwidth managin device via a seconé complsmentaX:
bandwidth managing device connected to a sacond switching
ng the compressed data at £h

S e
receiving bandwidth managing device, wherein the transmitting

types of traffic in response to customer demand.

* c L M S *
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£35 - link is arranged to conpress data fromthe ass
for transm ssion over the nmain network, and the bandw dth

T
e

second communications link is arranged to de- conpress|rgcel 3eMAR anns
conpressed data for transmi ssion to the2g associated user{ wherein the
transmtted data remains in conpressed formwhile bein |
transmtted by the mai n network, and wherein the band

the first communi.cations link |s arranged to, all ocate bandw dt
barti cur adiypds RAEHGh(Th COMMRLERALRT: EAEQUIB Br SHAREREA 10 40 A

network as clained in claim39,. whereip the fjrst and,second
communi catl qWWH&$9ﬂ§¥9W§é%¢?WﬂRg€ the mﬁ&hoa.ﬁpﬂgFﬁﬁﬁRgagﬂﬂaﬁqﬁRFin
cl ai m 39, erein the first

of generating user specific signalling data, converting
said data to transmittable data at a bandwidth managing
device, supplying the transmittable data to a public |
switched network from the bandwidth managing device,
receiving the transmitted data at a receiving bandwidth
managing device, and reconverting said user originating
data at the receiving bandwidth managing device,'wherein
.the bandwidth managing device allocates bandwidth to

different types of traffic in response to customer demand.

36. A bandwidth manager connectable between a transmission
link and a user's‘site, the bandwidth manéger comprising:
means for receiving from the user's site, traffic data of a
first type and traffic déta of a secdnd type, for
allocating, in response to customer demand, bandwidth to
the different types of traffic, and for'multiplexing
channels of the different types of traffic for transmissidn'
over the link; and

means for receiving user specific signalling data from the
user's site and for converting the signalling data into
transmittable data for transmission over the link; and
wherein both said receiving means include means for
compressing received data for transmission over the link in

compressed form.

* [ L M S *




15 and second conmuni cations links are radio |inks.
REPLACEMENT SHEET
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37. A bandwidth manager as claimed in claim 36, “further- - - =i
comprising means for identifying overflow conditions, and
for establishing an overflow link to an alternative

network.

38. A bandwidth manager as claimed in claim 36 or claim
37, further comprising means arranged to instruct an
operational computer to provide additional bandwidth in

response to customer demand.

39. A switched telecommunications network comprising a.
main network constituted by a pluraiity of interconnected
switching devices, a first communications link connecting a
user's site to the main network via a first of the
switching devices, a bandwidth manager provided at the
user's end of the first communications link, a second
communications link connecting a second user's site to the -
main network via a second of the switching devices, and a
bandwidth manager provided at the.user's end of the second
communications link, wherein the bandwidth manager of the
first communications link is arranged to compress.data'from
the associated user for trénsmission over the main network,
and the bandwidth manager of the second communications link
is arranged to decompress received compressed data for
transmission to the associated user, wherein the

transmitted data remains in compressed form while being

) A T
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switched and transmitted by the main network, and wherein
the bandwidth manager of the first communications link is
arranged to allocate bandwidth.to particular types of

traffic in response to customer demand.

40. A network as claimed in claim 39, wherein the first

and second communications links are fixed lin_ks.

41. A network as claimed in claim 39, wherein the first

and second communications links are radio links.
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