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(57) Dans un réseau de telecommunications comprenant
des unites de commutation principales numeriques (1) et
des centraux locaux (3), le central local (3) est concu de
facon a permettre le declenchement de signaux d’appel
alternatifs au niveau des installations d’abonnées (4) par
la ligne locale (5). Les signaux alternatifs peuvent étre
cadences de fagon a fournir des informations a 1’ appareil
branch¢ dans une i1nstallation d’abonné¢ (4) sans
déclencher le t€léphone traditionnel, le t€lecopieur ou le
repondeur. A ces mformations peuvent €tre ajoutes la
presence ou l’absence d’une mversion de polarite¢ de
ligne avant d’envoyer le signal de déclenchement, ainsi
que des signaux modulé¢s, tels que les signaux MDF.
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(57) In a telecommunications network comprising digital
main switching units (1) and local exchanges (3), the
local exchange (3) 1s arranged to permit alternative
alert signals to consumer premises (4) by way of the local
loop (5). The alternative signals may be cadenced to
provide 1nformation to apparatus connected 1 a
consumer’s premises (4) without causing activation of
traditional telephone, facsimile or answering machines.
Such information may be supplemented by the presence
or absence of a line polarity reversal before the
activation signal 1s sent and by modulated signals, such
as FSK signalling.
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signal is sent and by modulated signals, such as FSK signalling.
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In a telecommunications network comprising digital main switching units (1) and focal exchanges (3), the local exchange (3) is
arranged to permit alternative alert signals to consumer premises (4) by way of the local loop (5). The alternative signals may be cadenced
to provide information to apparatus connected in a consumer’s premises (4) without causing activation of traditional telephone, facsimile
or answering machines. Such information may be supplemented by the presence or absence of a line polarity reversal before the activation
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TELECOMMUNICATIQNS NETWORKS

The present invention relates to telecommunications
networks and more particularly to signalling protocols
therefore.

Traditionally public switched telephone networks
(PSTN) comprise major switching nodes which are fully
interconnected to each other and local switching units which
depend from one or more of the major switching nodes. The
local switching units are connected by a pair of electrical
conductors to each point at which telephony service is
required.

When a call is set up through the network a local
switching unit effects a connection to the appropriate pair
of conductors and applies an ac electrical signal which
Causes an alert at the consumer’s premises.

Originally, the alert was an electromechanical bell or
buzzer while later electronic tone callers were used.
Because of the nature of the alert other devices such as
facsimile machines, answering machine and computer modems
were all adapted to respond to the signal provided to operate
a bell.

Similarly, as PSTNs evolved, the required response to
ringing current was a line loop which caused an
electromechanical relay to operate in the exchange,
disconnecting the ringing current. Now, although some
forward signalling capability developed once the line was
looped (for example dual tone multi-frequency signalling of
digits rather than loop-disconnect signalling) PSTN
signalling in the so.called local loop remained at a fairly

primitive level.

This being the case, most of the electrical conductors
from the local switch unit are unused for much of the time
since, clearly, any ringing current applied to line would
result in telephone bells ringing disturbing the household.

The assignee of the present invention has now proposed

extending the use of PSTN to include telemetry and other
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applications of the local loop and has accordingly developed
certain signalling protocels for use on consumer connections.

Previous proposais for dealing with télemetry-in the
local loop have includéd additional egquipment in the local
exchange and trunk ove;t:lay networks. Such eguipments are
expensive to provide. For example, in EP474407 there 1is
described a telemetryj system including special no-ring
trunks. Other disclosures of a specific¢c no-ring trunk
arrangement may be found, for example in Shirai et al NEC
Research and Development number 65, pages 82-92 an article
entitled "Remote Automatic Meter Reading and Telecontrol
System Using Telephone Lines".

A similar system was discussed at the International
Conference.on.CommunicafionpNovember'1984 as published in the
Proceedings at pages 2192-2193 in an article entitled "New
Telecommunications Service for Telemetering” by M Kurachi et
al,

Providing additional overlays and re-equipping all
exchanges to which telephone customers may be connected is an
extremely difficult and expensive operation and if the
exigting telecommunications network in it entirety could be
used for providing no-ring call service without substantial
modification many differing services could be readily
provided at minimum additional cost.

According to the present invention there is provided
a telecommunications network comprising a plurality of
switching units (1, 3) each connected by respective consumer
lines to a multiplicity of consumer premises (4) to provide
telephony service, each switching unit (3) including means to
provide a consumer alert signal to cause operation of
respective alerting devices in consumer’'s premises, the
network being characterised in that at least one of the
switching units (3) is responsive to signals through the
network from at least one other switching unit (1)
selectively to connect a network connection to the consumer’s
premises to permit signalling between service providers and
customer premises without causing operation of alerting
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services electrically connected in parallel with the consumer
line.

Preferably, the or each alternative signal comprises
a signal of a predetermined frequency applied for a
predetermined period during which the signal may be cadenced
to provide preliminary information to activated apparatus.

in one embodiment the switching unit is arranged to
recognise a loop response or a tone response to the
alternative signals and the cadencing of the signal is used
to indicate to the activated apparatus which response to
provide.

A telecommunications network in accordance with the
invention will now be described by way of example only with
reference to the accompanying drawing of which:

Figure 1 shows a typical telecommunications network;

Figure 2 shows a typical consumer  premises
arrangement; and

Figure 3 is a graph showing signal provision against
time.

Referring to Figure 1, a typical PSTN comprises a
number of . central switching nodes which are fully
interconnected. The central switching nodes are represented
here by two digital main switching units 1 (DMSU)
interconnected by a high speed digital highway 2.

Each DMSU acts as a parent to a number of local
exchange units 3 (only one of which is shown). The local
exchange unit 3 provides service to consumer premises 4 by
way of connections 5 which are sometimes referred to as local
loop connections. For the purposes of the present invention
the local loop connections 5 are assumed to be electrically
conducting. However, it will be appreciated that adaptation
of the invention for other types of local loop connection may
be made.

Some kind of network management system 6 is responsive
€O a consumer records system 7 to provide information to the
local exchanges 3 and/or DMSU 1 relating to the service

permitted to any individual consumer’s premises 4. This
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information - sometimes called class of service (COS) data -
is periocdically updated in local exchange data storage by the
network management system 6. The control system in the local
exchange 3 refers to individual COS data each time a call is

5 originated or attempted to determine whether such a call or
termination is permitted.

As thus far described the network is comparable with
many such PSTNs. However, in the network of the invention,
many other services may:be provided to the consumer premises

10 4 by virtue of service access platforms 8, 9 provided at DMSU
1. As shown, the service platform 8 is accessible by
independent service préviders 10 while the service access
piatform 9 forms part of the service provided by the PSTN
operator.

15 Thus, in our co—pgnding European patent application no
(A24782) filed on 13 April 1994 apparatus for telemetry is
described. Telemetry !service allows service providers 10
access to a telemetry ihterface in consumer’'s premises 4 to
obtain readings of meters for gas, electricity or water

20 supply for example. '

Now referring also to Figure 2, in consumer’s premises
4, the local loop conneétions 5 are connected to a suitable
network termination dexirice 21 such as a master socket to
which telephony apparatus may be plugged. The network

25 termination 21 may inclﬁde line balancing components and/or
switching to enable cenﬁralised loop testing for example.

In most consumer premises 4 the network termination 21
will be connected to either a telephone 22 or a facsinmile
transmitter/receiver 23i or possibly to both and to other

30 equipment such as answering machines or computer modems (not
shown). ,

in parallel with the above mentioned equipments which
are of the kind responsive to normal telephony signalling,
that is ringing current provided by way of local loop 5, a

35 telemetry interface 24 Having access to consumer metering by
way of connection 28 may be installed.
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Ags degscribed in the above co-pending application, the
telemetry interface may also provide access by way of
connection 29 for home remote control purposes. Such remote
control purposes may include turning heating systems on ang
off, controlling lighting for security purposes and 1like
switching,

Clearly, where telemetry access is being used by a
service provider 10, it would be unacceptable to provide
ringing current by way of local loop 5 since this would
disturb the occupants of the consumer premiges 4. Further,
if the telemetry interface 24 were arranged to respond to
ringing current it will be activated many more times than
necessary and, if it answered by looping the line 5, thisg
would cause ringing current to be removed resulting in loss
of service to the consumer’ s telephone 22.

Accordingly, the DMSU 1 is arranged, when connecting
calls originated by or through service platforms 8 and 9, to
cause the local exchange 3 to sget up a "no-ring" call.

In this case, tone signalling with or without line
polarity reversals are used to activate the required
apparatus. These signals may also be supplemented by
subsequent fregquency shift keyed (FSK) data messages. This
signalling, sometimes referred to as "wake-up" signalling,
does not cause any ringing current responsive apparatus to
activate so should not result in inappropriate disturbance of
occupants.

Several types of no-ring call are provided by the
network of the invention and the following examples will
facilitate understanding. Noting that signalling between
the DMSU 1 and local exchange 3 is that defined as CCITT
Signalling System number 7 (C7) using an additional embedded
Protocol the following actions occur in a telemetry call of
2 first kind: -

on receipt of a telemetry request from the service
platform 8, the DMSU 1 forwards a no-ring call "type A" or
"type B" request to the local exchange 3 together with the
regspective identity number of the consumer premises 4. The

P —
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local exchange 3 determines whether the telephone line
associated with the coﬁsumer premises 4 has an "“off-hook"
indication and if so rejects the request. If the line 5 is
free, after checking that type A or B no-ring calls are
5 permitted from its COS data, the exchange 3 opens a forward
transmission path to eqable the service platform 8 or 9 to
forward wake-up signalling to the line 5. Having feturned
signals to the platform 8 or 9 to confirm forward path
availability, the exchange monitors the line 5 for an
10 appropriate response. The C7 message protocol (call type)
will inform the exchanje 3 which kind of a response (either
tone (type A) or loop (type B)) 1is expected from the
telemetry unit 24 and monitoring occurs accordingly.
For example, 1if a loop response is expected, referring
15 also to Figure 3, the platform 8 or 9 maﬁ' forward a cadenced
tone for a period of 500ms. This may be as shown in Figure
3 by providing, say, 300ms on, 100ms off and 100ms on. Other
cadencing or modulation techniques (for example FSK) could be
used.If no loop is detected by the end of a short period
20 after tone removal the:n the exchange 3 will signal a call
failed message toO the DMSU 1. The DMSU 1 forwards the
message to the appropriate service platform. If a loop on
the line 5 is detected then forward and reverse speech
channels are completed between the service platform 8 or ¢
25 and the consumer premises 4. In this case no tone detection
apparatus is allocated by the exchange 3 and any tones
forwarded from consumer premises 4 will not be recognised by
the exchange.
However, 1if the C7 message indicates that a tone
30 response is anticipated then the exchange 3 will allocate a
tone receiver to the line 5 for the detection period. In
this case the sgervice platform 8,9 may indicate the
requirement for a tone response from the telemetry interface
24 by a continuous wake-up tone. The exchange 3 reacts to
35 answer/nc answer conditions (tone/no tone) in the manner
previously described. It is here noted that tone answer from

the consumer premises 4 does not require the line to be
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looped such that the entire proceedings of a no-ring call can
occur without an off-hook condition existing.

activate specified equipments. As may be appreciated using
different frequencies and differing combinations of
frequencies different equipments connected to the line may be
selectively activated. in one method used to identify
specific action required from the responding apparatus or
specifically to identify apparatus to be activated, the wake
up signalling is followed by a data packet using for example
using FSK modulation.

The response to wake up signalling may comprise a dual
tone nmulti frequency (DTMF) digit which can be used to
identify the type of equipment responding. Thus, if differing
Cypes of responding apparatus require different subsequent
activity by the service platform 8 or 9 then the one type may
return say DTMF signal "A" while other types may return DTMF
signals in the range "B" to D%,

Some traditional apparatus responsive to ringing
current can also be adapted to respond to no-ring call types.

eliminating the need for multiple 1lines by arranging
different apparatus to respond to differing identities.

The C7 message may identify a differing apparatus for
example a message logging unit 26. The message unit 26,
which may be pPart of a telephone, is arranged to received
text messages. thus a service provider 10 having access to
the network May send a message to the consumer. Authorised
users could, for example, arrange for advertising to be sent
to a digital display unit in the consumer’'s premises.
Similarly, messages from family, friends or service providers
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could be left, for example to inform the customer that
articles left for servicing were ready for collection.

| Other network service platforms 9 may be arranged to
forward indicators to tne consumer premises. For example, if
network-based call answering service is being used, then on
receipt of a voice message for the consumer premises 4 the
platform 9 may be arranged to-cause an indicator to be 1it.

In this case, the 7 message TO the exchange 3 causes
establishment of a forward speech/data path through the
network to allow in-band data to be transferred from the
service platform. Since no answer is expected from the
indicator unit, the exlchange 3 generates a network answer
condition which confirms completion of the call path through
the network.

Apart from telemetry, telecontrol and no-ring
facsimile identification, message wailting indication and the
like, many other apparatuses (schematically represented by
block 27) can be adapted to respond to no-ring wake- -up
signalling without adversely affecting normal telephony
services or other telecommunications network-based services
such as home security alarm monitoring 25 and similar.

For the avoidance of doubt, although specific wake up

signalling to cause activation has been mentioned, other
signalling arrangements may be used. In a further example,
dual tone signalling is used with a first tone being
continuous and the second tone being cadenced. This enables
simple detection arrangements to be used whereby the first
signal is detected by'use.of'a band pass filter the output of
which may enable the second tone signal path. Thus unless the
first tone is present no additional monitoring is required
and only a single frequency detector need be permanently on
line.
A8 will be recognised, further variants of slgnalling, such
as varying cadences of more than one component of multi
frequency signalling used as an activation tone, can be used
without departing from the concepts herein described.
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For the avoidance of doubt it is emphasized that no
additional equipment ig regquired in the local exchanges 3 nor
are overload trunks of any description provided in pPresent
implementation. The network is responsive to information

> from a service platform inserted at a DMSU at any level using
C7 signalling between the DMSU and the local exchange to
avoid using separate trunks for no-ring call alerting,



10

15

20

CA 02188052 2000-06-13

10

The embodiments of the invention in which an exclusive property or privilege is
claimed are defined as follows:

1. A telecommunications network comprising:

a plurality of switching units each connected by respective consumer lines to a

multiplicity of consumer premises to provide telephony service,

each switching unit including means to provide a first consumer alert signal to

cause operation of alerting devices in consumer's premises,

at least one of the switching units being responsive to signals through the
network from at least one other switching unit to effect a connection to the consumer's
premises to permit signalling between service providers and customer premises without
causing operation of alerting devices electrically connected 1n parallel with the

consumer line, and

means for effecting a non-alerting network connection to the consumer's
premises wherein an activation signal having at least one frequency component 1s
supplied to activate apparatus in the consumer's premises, the activation signal being
cadenced as a plurality of predetermined duration pulses to indicate to the activated
apparatus whether one of a tone response and a loop response 1s to be forwarded to the

network.

2. A telecommunications network as in claim 1 wherein, in addition to the
activation signal, the presence or absence of a line polarity reversal 1s used to provide

additional information to the activated apparatus.

3. A telecommunications network as in claim 1 wherein at least a portion of the
activation signal is provided through a network speech or data path from apparatus

remote from the switching unat.
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4. A telecommunications network as in claim 1 wherein at least part of the

activation signal is provided by the switching unit.

5. A telecommunications network as in claim 1 wherein the activation signal 1s

followed by further signalling to specify a required response.

0. A telecommunications network as in claim 1 wherein the switching unit 1s
arranged to provide an answer condition to the network without requiring an answer

condition from consumer premises.

7. A telecommunications network as in claim 1 wherein network apparatus 1s
responsive to variable answering signals received from the activated apparatus to

determine a subsequent procedure.

8. A method of activating apparatus at a consumer's premises via a
telecommunications network including a plurality of switching units, each connected
by respective consumer lines to a multiplicity of consumer premises to provide
telephony service, each switching unit including means to provide a first consumer alert
signal to cause operation of alerting devices in consumer's premises, at least one of the
switching units being responsive to signals through the network from at least one other
switching unit to effect a connection to the consumer's premises to permit signalling
between service providers and customer premises without causing operation of alerting

devices electrically connected in parallel with the consumer line, said method

comprising:

effecting a non-alerting network connection to the consumer's premises wherein
an activation signal having at least one frequency component 1s supplied to activate
apparatus in the consumer's premises, the activation signal being cadenced as a
plurality of predetermined duration pulses to indicate to the activated apparatus whether

one of a tone response and a loop response 1s to be forwarded to the network.
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9. A method as in claim 8 wherein, in addition to the activation signal, the
presence or absence of a line polarity reversal is used to provide additional information

to the activated apparatus.

10. A method as in claim 8 wherein at least a portion of the activation signal 1s

provided through a network speech or data path from apparatus remote from the

switching unit.

11. A method as in claim 8 wherein at least part of the activation signal 1s provided

by the switching unit.

12. A method as in claim 8 wherein the activation signal 1s followed by turther

signalling to specify a required response.

13. A method as in claim 8 wherein the switching unit 1s arranged to provide an
answer condition to the network without requiring an answer condition from consumer

premises.

14. A method as in claim 8 wherein network apparatus 1s responsive to variable

answering signals received from the activated apparatus to determine a subsequent

procedure.

15. A method of providing selective activation of certain customer premise
equipment via a public switched telephone network (PSTN) without use of ringing

current and without requiring an off-hook local loop connection response, said method

comprising:
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sending a non-ringing activation signal of at least one predetermined frequency
at a predetermined cadence from a local switch in the PSTN to a customer's premises
in response to a signaled request from another switch in the PSTN, the predetermined
cadence uniquely corresponding to whether one of a tone response and a loop response

1s being requested from the customer premise equipment via the PSTN; and

detecting the predetermined cadence of said non-ringing activation signal at said
certain customer premise equipment and responding with respectively corresponding

on-hook signaling back to the local switch of the PSTN.

16. A method as in claim 15 wherein said predetermined cadence comprises

predetermined on and off durations of said non-ringing activation signal.

17. A method as in claim 15 wherein at least a portion of the activation signal 1s

provided through a network speech or data path from apparatus remote from the local

switch.

18. A method as 1n claim 15 wherein the local switch 1s arranged to provide an
answer condition to the network without requiring an answer condition from consumer

premises.
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