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Technical Field

This invention relates to a method and apparatus for accessing customer
meters and for controlling customer devices over a telecommunications line.
Problem -

There has long been a need for reading utility meters periodically, a
need which in the past has been met largely through manual érmngements. More
recently, there has also been a growing desire by the electric power utilities to be
able to control consumer electric loads as a means of forestalling brownout and .
blackout situations. This need has been met with only partial success in the prior art
by telemetering arrangements associated with telephone customer line access and by
the use of carrier systems connected to power distribution lines. In these
arrangements, utility meters at a telephone customer’s home or business are accessed
via the telephone customer’s line when that line is not being used for telephone calls.
The method of accessing the line is to have a direct metallic path between the
customer’s meter reading interface and a service unit at the central office for
monitoring and controlling the off-hook/on-hook supervisory state of the customer.
Access from the central office switch to the customer is provided through the use of
a no-test trunk, i.e., a trunk which can access a customer’s line even when that line is
already in the off-hook state. The trunk uses a no-test connection, i.e., a special
metallic connection that bypasses the normal switched telephone connection and
connects without making a busy test. This metallic connection passes direct current
signal. The no-test trunk is used to gét access to the meters without ringing the
customer’s line, the latter action being performed on all conventional telephone
connections. The meter is then triggered to respond by being sent signals over the
no-test connection, each signal consisting of a burst of tone of one of thirteen
frequencies in the telephone voice band. Using this arrangement, a connection is
established to the customer’s line, the service unit makes a test whether the customer
is busy, and, if the customer is not busy, the service unit is connected to the
customer’s meter interface. The meter interface is primed (alerted) by one of the
thirteen frequencies to respond to data signals originating from the service unit or a
controller at the utility, transmitted via the service unit. These data signals may be
either in the form of dual tone multifrequency (DTMF) signals or frequency shift
keyed binary data signals. Following the alerting of the meter interface unit, there is
an exchange of signaling information between the controller and the meter interface

- This Sheet Has Been Replaced

Img brownout and



4
bl ackout situations. This need has been nmet with only partial success in
the prior art by telenetering arrangenents associated with tel ephone
custoner line access and by the use of carrier systens connected to power
distribution lines. In these arrangenents, 2H|I ity nmeters at a telephone
custoner's hone or business are accessed vi‘a the tel ephone custonmer's |ine
when that Iine is not being used for tel ephone calls. The nethod of

accessi ng t he uiity¢he sgnainigacxehmgﬁbemg usedfort triggering theb'mnf meersdeX oner ' s
gg;?{o;?ﬁglggd&'“1lib gﬁFﬁgﬁgé#h%oo ontﬁ&'ﬁﬁgﬁﬁggﬁ #ﬁé%?gggﬁggfthe
custoner. Accedese msm. ercgentrallingrar devicesurk anan éu'lcﬁ@dlgﬁ TRt the ‘Faéleﬂr ovi ded
through the usgst¥mer’s residential or business location. The latter function allows a power
5 company to control its peak load by temporarily shutting down, possibly on a

rotating basis, a portion of the air conditioners being served. The actual reading of

the meters is performed by a reading mechanism that interfaces with the meter

interface used. Meter status information includes indications of customer tampering,

low battery, or other indications of a need for servicing. After a complete cycle of

10 meter readings and/or device control operations has been completed, the no-test

connection is dropped and the customer is enabled to originate new calls.

While the customer’s line is connected to the service unit, supervision of
the customer’s line is performed by the central office service unit (C.O. service unit)
which is connected by a metallic access connection that provides current sensing

15 supervision from a central office service unit. In modern digital switching systems,
such as the SESS® switch manufactured by AT&T, and described in The AT&T
Technical Journal, July/August 1985, no metallic access connection is provided
through the yoice network, so that a no-test trunk is required for monitoring direct
current supervisory signals. If the customer’s telephone station goes off-hook, a

20 direct current in excess of 20 milliamperes is detected by the C.O. service unit and
the central office service unit disconnects the telemetry call. In some cases, the
supervision is performed from the customer’s meter interface unit which transmits a
disconnect signal to the central office service unit to disconnect the telemetry call.

There are a number of disadvantages to this arrangement. The no-test

25 trunk is a facility available in very small numbers in a central office, the number
being limited by the no-test access arrangements. No-test trunks are used primarily
for checking on customers whose lines are reported as being busy for too long a
time, making tests of the resistance between the two wires of a customer line, and
manual testing of a line. In a typical switch, such as the SESS switch, only two no-

~ 30 test trunks are available in an entire switch, which may serve up to several hundred
thousand customer lines. In a typical meter reading cycle the time required for meter
readings and/or device control operations may vary from 10 to 20 seconds. Clearly,
two no-test trunks are inadequate to serve the meter reading and device control needs
of all the customers of the SESS switch. Further, the requirement for a direct

35 metallic path in order to provide current sensing supervision makes it difficult to
access lines which are not connected directly to a switch but are connected through a
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a no-test trunk, i.e., a trunk which can access a custoner's |ine even when
that line is already in the off-hook state. The trunk uses a no-test
conmnection, i.e., a special nmetallic connection that bypasses the nornal

swi tched tel ephone connection and connects g thout naking a busy test. This
metal lic connection passes direct current signal. The no-test trunk is used
to.get access to the neters without ringing the customer's line, the latter
action bei ng psubfscriberdinercantiér systems sechmasdhe SbCeﬂﬁ(ansmhenmeamer)The met er

connecti on. ggefﬂ%“:ﬁ%}jﬁ 98%3&?. %ﬁe@?ﬁ ST 48R 0 Brovillea BAIRE puth for
frequenci es inang mbﬂbagn@wdﬁfgrauqmmm galls are
connection i s made separately from the billing records for voice or data calls, thus creating
5 administrative problems. Further, in prior art arrangements, if a customer wishes to
originate a call while the meter reading is taking place, there are some arrangements
in which the customer is blocked until the reading is completed and other
arrangements in which the customer is blocked for a period of 1 to 2 seconds until
the no-test connection can be dropped.

10 Because of the small number of no-test trunks and limited no-test
access, and the fact that the no-test trunks are needed for their primary intended
purposes, the number of meters which may be monitored and devices which may be
controlled is much smaller than the number of such meters and devices served by a
typical large local central office. Itis costly to add substantial numbers of extra no-

15 test trunks, in a digital switch such as the SESS switch which does not provide a
metallic access voice switching network, because the metallic access unit provided
for such no-test trunks is expensive. A problem of the prior art, therefore, is that
there is no arrangement available which permits a large central office, especially a
digital central office which does not provide a direct metallic path for telephone

20 connections, to access a large number of meter reading and device control interfaces
within a reasonable period over the customer lines connecting that central office to
the telephone stations and the remote metering devices.

Solution
The above problem is solved, in a departure from the prior art by

25 providing, for example, arrangements wherein a standard interoffice trunk,
controllable by special software of the connected switching system, is used for
accessing, over an analog customer line, a customer’s premises device such as a
meter interface unit (MIU) from a data access device, such as a utility meter
reader/device controller; this standard trunk is then connectable to the customer’s

30 line via a suppressed ringing connection through the communication signal
switching network, used, for example, for voice signals, in order to access the
customer’s analog line, connected to the MIU. Advantageously, such an
arrangement makes it possible to use a plurality of circuits for accessing different

- meter interface units at the same time and without requiring additional expensive

35 specialized no-test trunks.
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established to the custoner's line, the service unit makes a test whether
the custoner is busy, and, if the custoner is not busy, the service unit is
connected to the custoner's neter interface. The neter interface is prined
(alerted) by one of the thirteen frequenci eg to respond to data signals
originating fromthe service unit or a controller at the utility,
transmtted via the service unit. These data signals nay be either in the
form of dual tone mJIt|Modqneﬁg;tal(@iitdijngsﬂyguaisssunha’srthqﬁESS)‘iWsthh,deMyed

bi nary data si %E&ln 3 gx?é all Wc&?m%ﬁ&ﬁ*a?%ﬂ sﬁﬁm&ﬁn@ﬁiﬁﬁgﬂ@lﬁé dBdst

there is an ex ornat | on between controller and
the meter inte rfatahges are expenswe in d1g1ta1 switches because they bypass the digital network

which is used for passing speech signals for telephone conversations. The switching
5 network need not provide a metallic access from the C.O. service unit to the line
because supervision is detected at the line circuit, an interface between the switching |
network and the customer line, and is passed by the software controlled processors of
the switch to the connected trunk, which passes supervision to the C.O. service unit.
Trunks such as the well-known E & M trunks or trunks using common channel

10 signaling have arrangements for communicating a change in supervisory state at one
end to the other end of the trunk. These arrangements are used to transmit customer
supervisory state changes to the C.O. service unit so that the unit may disconnect if a
customer goes off-hook. |

In the prior art, the only way of getting access to a customer’s line using

15 the standard switching network or switch fabric was to ring the customer’s line, and
to monitor supervision from a line circuit in the switch. In a departure from the prior
art, a new type of call connection is made in which ringing is suppressed in order to
avoid alerting the customer; supervision is monitored by the switch and transmitted
via the software controlled processors and trunk supervisory signal transport

20 techniques to a monitoring central office unit. The meter interface unit is alerted
without ringing the customer’s line from a connection through the standard switch
fabric of the central office by providing a new class of service for calls from the

- utility, the new class of service being characterized by a connection made without
such ringing. In this case, the class of service is a class of service of the caller and

25 affects the nature of the call being set up. The meter interface unit is alerted that a
connection to the meter interface is desired by a tone sent to the interface unit by the
C.0. service unit, or, alternatively, by the utility controller through the service unit.
The interface unit receives these tones while in the on-hook state and processes them
without sending an off-hook signal back to the central office.

30 Billing records are made in the normal way that billing records are made
for calls through the switching network. Advantageously, this type of call
connection can use the normal switch fabric for accessing a customer line, while also
pi'oviding the absence of ringing necessary to access the meter interface unit without
disturbing the customer, and while continuing to use normal customer supervision

35 from the switch.
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-2- unit, the signaling exchange being used for triggering the reading of
nmeters, for transmtting the present reading of the neters, for returning
the present status of these neters, or for controlling a device such as an
air conditioner at the called custonmer's regidential or business |ocation.
The latter function allows a power conpany to control its peak | oad by
tenporarily shutting down, possibly on a rotating basis, a portion of the
air conditioners being PresemtedaySnbscaibenline easriersi(§LEY) will not set up a connection

unless they detect ringing. An exception to this rule is for a connection from a no-
test trunk wherein a special tone is provided which is recognized by the subscriber
line carrier and which will then provide a metallic bypass of the SLC. In accordance
5 with one aspect of the invention, when a meter interface unit access call is set up
through a subscriber line carrier, a brief burst of ringing is applied on that
connection. In response to that brief burst of ringing, the subscriber line carrier sets
up a connection within its own switch fabric to the called customer whose meter
interface unit is being accessed. The burst of ringing is sufficiently short that the
10 subscriber line carrier which repeats any ringing signals that it detects on its input,
will not in fact repeat any ringing signal to that customer’s line, thus, avoiding
disturbing the customer when only the meter interface unit is being accessed.
A central office service unit interfaces between a utility controller, such
as a personal computer, at the utility and the meter interface unit connected through
15 the voice signal switching network. Responsive to signals from the utility controller,
" the central office service unit signals the switch with the identification of the called
customer to set up a suppressed ringing connection to the desired meter interface
unit. The central office service unit or utility controller transmits alerting signals to
~ the meter interface unit. The central office service unit detects off-hook signals from
20 the switch in order to signal for a premature disconnect, and responds to a meter
interface unit disconnect signal to signal the switch for a disconnect of the meter
reading and/or device control connection. The central office service unit has a
plurality of interoffice trunks for communicating with customers connected to other
switching systems and for communicating simultaneously for reading several meters
25 in parallel for customers in these switching systems; it also is connectable to a
plurality of utilities for simultaneous use over different trunks.
In accordance with one aspect of the invention, for an Integrated
Services Digital Network (ISDN) station connected via a Primary Rate Interface or a
Basic Rate Interface, and a digital line, the D-channel is used for communicating
30 with the meters and controllable devices. This also permits the communication
* signal sw1tchmg network to be used for providing access to the customer’s lines and
allows the high bandwidth (64 or 16 kb./sec.) D-channel to be utilized for
communications with the meters and devices. Here, supervision is detected at the
customer premises and is transmitted by data signals over the D-channel.
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the neters is perfornmed by a reading nechanismthat interfaces with the
meter interface used. Meter status information includes indications of
custoner tanpering, |ow battery, or other indications of a need for
servicing. After a conplete cycle of neter geadings and/ or device control
operations has been conpleted, the no- test'ébnnection IS dropped and the
custoner is enabled to originate new calls. Wile the custoner's line is
connected to the servi cAcmﬂmgystmenmenumnpmmdebamﬁho@mdaBPﬂmtnéfﬁrs

Connect od by aderans Pabe nEmIRR dEEes ol o fim bocsCivESHY bk &7 1 1 ©
super vi si on f r suppressed ringingsonnectiopghrough aygice. 31811@1 switehing acgyarkiof avj t Chl ng
systens, telecommunications switching system.
5 Brief Description of the Drawing
FIG. 1 is a block diagram illustrating connections for accessing
customer meters and devices; and
FIGs. 2-6 are flowcharts of actions performed in setting up such
connections and in accessing meters and devices.

10 Detailed Description

FIG. 1 is a block diagram of the operation of applicant’s invention. A
terminal such as a personal computer 10 at the office of a utility is connected by a
line or connected over an interoffice trunk to a telephone switch 21. When an access
number is dialed and received from PC 10 in switch 21, a connection is set up to a

15 central office service unit 20. The central service unit is located herein in a first
central office that includes switching system (switch) 21. In alternative
arrangements, the central office service unit disconnects PC 10 and dials back to
access PC 10 in order to guard against tampering of the meter reading and device
control process from unauthorized sources. This central office (C.0.) service unit 20

20 is connected to a plurality of central office switches, such as switch 21 and 22 by
utility telemetering trunks which are simple interoffice trunks. Each of the
switches 21 and 22, which may be housed in different wire centers, has a switching
network, 23 and 24, respectively, for transmitting communications signals, such as
voice signals, and including the meter reading and device control signals of this

25 invention. Each of the switches comprises control processor means 26, operative
under the control of a program 28, stored in memory 27 for controlling the
operations of the switch. In response to signals received from PC 10, C.O. service
unit 20 requests utility connections by sending signals similar to the kinds of signals
sent for setting up an interoffice call to the appropriate one of switches 21 or 22.

30 In this specific embodiment, the method used for signaling the request to
be connected via a customer line to a particular metering interface unit (MIU) such
as MIU 30, MIU 32 or MIU 35 is to send out a string of multifrequency (MF) digits.
Such a string of digits usually consists of a key pulse signal (KP), a four, five, seven
or ten digit directory number and a start (ST) signal. In response to reception of

35 these digits, a switch such as switch 21 translates the received directory number to
identify a meter interface unit such as meter i:_lterface unit 30 and setsup a
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such as the 5ESS switch manufactured by AT&T, and described in The AT&T’
Techni cal Journal, July/August 1985, no netallic access connection is

provi ded t hrough the voice network, so that a no-test trunk is required for
nonitoring direct current supervisory signals. If the custoner's tel ephone
station goes off-hook, a direct current im&xcess of 20 nillianperes is
detected by the C. O service unit and the central office service unit

di sconnects t h&,ﬁ@b@&p{,@é ,ﬁﬁﬂ, te éxﬁeﬁgﬁ’ﬁnﬁ TT), HeiPech the Centidl @ffideSsepdes or med
fromthe custoner et er interface ‘unit g/\/m fransmts di scpo negt
signal to the eRih2Pthroughiaswitching network 2 ?%f |%%ﬁ%‘3‘?‘°’fﬁ%°'t°é‘ ﬁhﬂ%al | .
There are a nugpss, of di sadvantages to this arrangenent. The no-test
The utility telemetry trunk has a special class of service which identifies
5 to the connected switch that the requested connection is to be made with ringing
suppressed. In response to a received directory number from a UTT, switch 21 sets
up a connection with ringing suppressed to MIU 30. Note that a suppressed ringing
connection differs from a conventional voice connection, not only in that a ringing
signal is not sent and that the line is not monitored for a supervisory signal to stop or
10 "trip" ringing, but that no check is made that a ringing signal is actually flowing to
the analog line. The ringing signal and its accompanying checks are a basic and
inherent part of any normal telephone connection. For example, even when a
facsimile call is completed, wherein no audible bell is heard, the circuits of the
terminating facsimile machine respond to the ringing signal that is sent from the
15 switch.

When the suppressed ringing connection to the MIU has been
established, MIU 30 is connected to C.O. service unit 20 and receives from that
service unit or from PC 10 through the service unit an alert tone to trigger the MIU
into the telemetry mode. In accordance with the principles of this invention, wherein

20 a customer’s station equipment includes both a voice or other communication station
and an MIU, the normal-ringing signal alerts the communication station, and, where
this is a voice station, thereby alerts the customer, while the tone signal sent over the
suppressed ringing connection alerts the MIU. Telemetry and control signals are
then exchanged between C.O. service unit 20 or utility controller 10 and MIU 30 and

25 the data received from MIU 30 is transmitted from C.O. service unit 20 to PC 10 for
processing by the utility. Similarly, utility control signals are sent from PC 10 to
C.0O. service unit 20 for transmission to MIU 30 to control devices at the customer’s
home. If a customer picks up the handset of a telephone station while the
communication between the service unit and the meters and/or devices at the

30 customer’s location is in progress, these communications are quickly terminated and
regular service restored to the customer. An incoming call, however, will receive a
busy signal if a utility access call is in progress.

The UTT is a conventional interoffice trunk such as an E & M trunk or a
common channel signaling trunk. Such trunks have arrangements whereby a change

35 of supervision at one end is signaled to the other end by a tone (E & M) or by an out
of band tone or data signal. Such a trunk passes a supervisory signal, detected ata
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trunk-is a facility available in very small nunbers in a central office,
the nunber being limted by the no-test access arrangenents. No-test trunks
aré used primarily for checking on custoners whose |lines are reported as
being busy for too long a time, making testg of the resistance between the
two wires of a customer line, and manual teSfing of a line. In a typical
switch, such as the 5ESS switch, only two no- test trunks are avail abl e |n
an entire swi t lihe cinhiicindpassad:by theuswitch processari tolona ¢né of thesmnknto he&i.Gne

lines. In a tygg,g@w 7 5&8 @?@f&g&rﬁ%ﬁ&:ﬁ&%ﬁf Whed Ei?ﬁgtéﬁgr $&¥s offEhédk in the

readi ngs and/ o erati ons may var rom 10°to 20 seconds.
Clearly, two noudcﬂstofamhnsaqgeswadhdequate to serve the meter reading and

device control needs  TheC.0. service unit is expanded from prior art C.O. service units to be
5 connected by trunks to a plurality of switches, such as switch 21,...,22, and is
connectable by a plurality of trunks (a trunk group) to each such switch. In some
cases, several trunk groups may be connected to one switch, for example, to handle
traffic to different groups of SLCs. The C.O. service unit is also connected to a
plurality of utilities, only one of which is shown, which simultaneously establish
10 calls to different customers.

While in this embodiment, the utility access unit PC 10 is connected to
the MIU through a service unit, an alternate configuration would permit a utility
access unit to be connected via a trunk directly to the switching network for
connection to the MIU.

15 The specific embodiment of FIG. 1 uses an analog line, transmitting
voice band signals, ringing or tone alerting signals, and using direct current detection
‘of supervision. The term "ringing" as used herein is used for convenience and
because of its common use, but is meant to describe any process of customer
alerting, including, for example customer tone alerting. For Integrated Services

20 Digital Network (ISDN) lines, supervision and customer alerting signals are
transmitted as data signals over the D-channel of the customer line.

FIG. 1 shows details of a meter interface unit. A protection circuit 40 is
used to protect the rest of the meter interface unit 30 against damage caused by
electrical signals carrying excessively high energy. Effectively, this is over-voltage

25 protection. Such protection circuits are well known in the prior art. Alert circuit 42
is used to detect the initial alerting tones used for signaling a request for a
connection to the meter interface communication circuit 46. The alert circuit
continuously monitors the line when the line is on-hook in order to detect such
signals. When such signals are detected, it activates the meter interface

30 communication circuit which communicates with PC 10 to exchange the reading
information from meters and the control information on meters 50 and the control
information for controlling devices 48. When a control and/or reading cycle has
been completed as determined by the C.O. service unit 20, the C.O. service unit
goes on-hook which triggers switch 21 to send a 300 millisecond minimum open

35 loop signal to the MIU to signal a disconnect.
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of all the custonmers of the 5ESS switch. Further, the requirenent for a
direct netallic path in order to provide current sensing supervision nmakes
it ‘'difficult to access |lines which are not connected directly to a switch
but are connected through a -3 - subscrifger line carrier system . such as
the SLC 96 (Subscriber Line Carrier) manufaCtured by AT&T, since such SLC
systens do not provide a netallic path for

10

15

20

30

35

In some cases, certain SLCs such as AT&T’s SLC 96 will not transmit a

forward disconnect (open). In many cases it will. It depends on the channel units

installed. If the disconnect is not forwarded, then the MIU detects the end of data

_transmission and notifies the C.O. service unit during the data transmission, and the

C.O. service unit detects the end of data transmission and disconnects to connecting
trunk. Depending on the channel unit inventory situation, the telephone service
supplier may wish to allow off-hook transmission. In this case, the MIU detects the
end user off-hook signal in order to signal for a disconnect of the suppressed ringing
connection. In any case, it is to provide the forward disconnect through the
appropriate channel units.

As long as the meter interface unit 30 presents an impedance in excess
of approximately 10k ohms to the line, the central office will treat the line as being
on-hook. If the customer should pick up his telephone instrument while the
communication between the PC and the meter interface unit is going on, switch 21
will detect the off-hook and cause the communication between the PC and the meter
interface unit to be aborted by sending a disconnect signal to the MIU and an on-
hook signal to the C.O. service unit to terminate the connection. '

Arrangements for communicating with on-hook devices such as the

~ meter interface unit 30 are well known in the prior art and are defined, for example,

in Bellcore Technical Reference TR-TS Y-000030, Issue 1, June, 1988.

FIGS. 2-6 are flow charts showing the call processing actions that take
place while processing a utility telemetry call. FIG. 2 shows the first steps in
response to a seizure from a utility telemetry trunk. As shown in FIG. 1, utility
telemetry trunks, which are ordmary interoffice trunks, are connectable to different
switches. The trunk is originally in the idle state. It goes off-hook (action
block 203) and a wink start signal is received from the trunk (action block 205).
This is followed by the digit reception state (action block 207). FIG. 3 is a flow

_chart in response to digit reception. If the trunk goes on-hook during or following

digit reception (action block 311), the call is considered abandoned (action
block 313) and the trunk is taken down (action block 315) and restored to the idle

. state (action blqck 317). If there is a timeout or no digits are received as determined

by the tests in the interdigit timing (test 321), then the call is considered abandoned
(action block 341), the trunk is taken down (action block 343) and is restored to the
idle state (action block 317). If the digits are properly received, the digits are
analyzed (action block 323). If the ST signal is the standard ST signal (STO) as
determined in test 325, the routing sequence 329 is entered. Otherwise, the type of

e —
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a normal voice connection. Further, billing records for such no-test trunk
calls are nmade separately fromthe billing records for voice or data calls,
thas creating adm nistrative problens. Further, in prior art arrangenents,
if a custonmer w shes to originate a call whihe the meter reading is taking
pl ace, there are sone arrangenents in which the custoner is blocked until
the reading is conpleted and other arrangenents in which the custoner is

bl ocked for ‘a plemate ST signab(ST1s §T3noeSTidkis usedo determing thedengil of drequesicde
O e e BopRor i T S o gl kit 1o e
i nt ended ~ connection has been set up to the requested meter interface unit. In this specific
example, the length of the bursts are 20, 40 and 60 ms.; further experimentation may
5 indicate that other lengths, such as 50, 100 and 150 ms. may be preferable to take

~ into account, for example, variations in the ability to control the length of a burst.
The best arrangement is to permit the length of the burst to be a parameter
controllable by the translation recent change facility of modern switches. If more
than 3 different lengths (plus O length) are required, different groups of utility trunks

10 are used for different groups of ringing burst lengths; for example, group A could be
used for 0, 20, 40 or 60 ms. bursts, while group B could be used for 0, 80, 100 and
120 ms. bursts. The burst of ringing is used in the SLC to assign a time slot for the
connection to the customer’s MIU, but is sufficiently short that it is completed before
the connection is actually made; thus, no ringing signalis sent to the MIU.

15 Thereafter, the routing sequence 329 is performed. FIG. 4 is a flow diagram of the
steps of the routing sequence. First, a determination is made by test 401 whether the
call is an interswitch call. If so, this indicates an error 403 since the utility telemetry
trunk used on the call is supposed to be connected to the switch serving the requested
meter interface unit. If this is not an interswitch call, then test 405 determines

20 whether the called customer associated with the requested meter interface unit is
busy or out of service. ¥ so, then the busy or out of service status is returned to the
trunk control program and further actions are performed as described in FIG. 5. If
the called customer line is not busy or out of service, then the connection is cut
through if necessary with the abbreviated ring as derived in block 327 (action

25 block 409). When the call is cut through to the end user, a trunk off-hook signal is
returned to the C.O. service unit 20. The trunk then goes into the telemetry data wait
state (413). FIG. 5 describes the actions performed if the called customer associated
with the requested meter interface unit is busy or out of service (state 407). An on-

_ hook signal is sent over the utility telemetering trunk to the C.O. service unit 20

30 (action block 501) and the trunk-is taken down (action block 503). The trunk is then
in the idle state (317).

In the telemetry data wait state, it is the responsibility of the C.O.
service unit, responsive to signals from the utility controller or internally triggered,
to alert the MIU. Using today’s equipment, the ' MIU is alerted by one of 13 single

35 frequencies. Once the MIU has been alerted, other signals such as frequency shift
keyed data signals can be used for communicating with the MIU. The end user
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pur poses, the nunber of nmeters which may be nonitored and devi ces which may
be controlled is nuch smaller than the nunber -of such neters and devices
served by a typical large local central office. It is costly to add
substantial nunbers of extra no- test trunkg. in a digital switch such as

t he 5ESS swi tch which does not provide a netallic access voice sw tching

network, because the nmetallic access uni{ provided for such test trygks
i s expensive. ngpbalerithe Wﬁ?ﬂe&ﬁrsm}@‘e‘}t@s %aqtrhaﬁgp@np\@fﬂg
arrangenent avgj Btﬁee; ehdrEgereitor dnd, furttier, dhe 68Dwoald % dakeredowes ifaki¢ end sen
digital central &ﬁg whi ch does not provide a direct netallic path for

t el ephone conn¥eRnt Ko access a | ar ge nunber of neter readi ng and device
control interfaces FIG. 6 is a flow diagram of the actions performed in response to various

5 timeout conditions and in response to disconnect signals. The switch is in a wait
state (413) during the telemetry connection. If a maximum interval such as 10 or 20
seconds is exceeded (action block 611), the customer’s line is disconnected and a
signal is sent to the MIU to disconnect (action block 613), an on-hook signal is sent
over the utility telemetering trunk to the C.O. service unit (action block 615) and that

10 trunk is taken down (action block 617) and restored to the idle state (317). The same
disconnect functions are performed upon completion of a telemetry access call. A
billing record is then made in the same way as a billing record is made for a
conventional (voice) call. If an on-hook signal is detected on the utility telemetering
trunk, indicating a disconnect from the utility side (action block 621), then the line

15 connected to the metering interface unit is disconnected (action block 623), the
utility telemetering trunk is sent an on-hook signal (action block 625), the trunk is
taken down (action block 627), and restored to idle (317). If an overload or other
condition is detected in the switch, indicating that telemetering activities should be
temporarily suspended (action block 631), then the customer’s line is disconnected

20 (action block 633), an on-hook signal is sent over the utility telemetering trunk
(action block 635), that trunk is taken down (action block 637) and restored to the
idle state (317). If the end user goes off-hook during the telemetering interval
because the end user wishes to place a call (action block 641), then the line is to be
disconnected from the telemetering connection, a disconnect is sent from the switch

25 to the MIU (action block 643), the utility telemetering trunk is sent an on-hook
(action block 645) and the trunk is taken down (action block 647). The end user is
then prepared to be processed in the normal way by receiving dial tone and placing
this call by dialing the appropriate digits (state 649).

It is to be understood that the above description is only of one preferred

30 embodiment of the invention. Numerous other arrangements may be devised by one
skilled in the art without departing from the scope of the invention. The invention is
thusHnﬁmﬂ&xﬂyasdcﬁnedintheauxnnpmmﬁngchﬁnm.
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within ‘a reasonabl e peri od over the custonmer |ines connecting that central
office to the tel ephone stations and the renpte netering devices. M

Kurachi et al,: New Tel econmuni cati ons Service For Teum I“IMHH"I
I nternati onal Conference on Conputer Conmuni,gation, 1
teaches the use of no-test type trunks to C')l}.éi n acces$ to & cdstdmef |ine

in order to access tel enetering equi pnment w thout disturbing the custoner
by ringing the Cladhsner' s tel ephone. WS- A- 3868640 di scl oses a system for

0t er 1 00R01 19, 2 D1 Ul 14 Sh RSBl 0o S o BRRD B TBAD
accessing device via a telecommunications switching system comprising a voice
band signal switching network for interconnecting multiplicities of
5 telecommunications trunks and analog customer lines, the method comprising:
establishing a suppressed ringing connection through said voice band
signal switching network for connecting said data accessing device to an analog
customer line connected to station equipment of a customer; and
transmitting signals over said suppressed ringing connection for
10 accessing said customer premises device over said analog line from said data
accessing device.

2. The method of claim 1 further comprising:
establishing a connection from said data accessing device to said voice
band switching network prior to said establishing said suppressed ringing
15 connection.

3. The method of claim 2 wherein said connection from said data
accessing device is established over an interoffice trunk.

4. The method of claim 1 wherein said establishing comprises
establishing a connection for connecting to a meter interface unit.

20 S. The method of claim 4 wherein said meter interface unit is also
connected to a controllable device and wherein said transmitting further comprises
transmitting signals for controlling said controllable device over said connection.

6. The method of claim 1 wherein said establishing comprises:
determining whether said station equipment is connected via a
25 subscriber loop carrier, and, if so, sending a brief spurt of ringing signal over said
connection for enabling said subscriber loop carrier to establish a connection to said
station equipmént without transmitting a substantial ringing signal to said station
equipment.

7. The method of claim 6 wherein said determining comprises
30 determining a length of said brief spurt for said station equipment.
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readi ngs of one or more consumer meters at each such_ station,—whieh—may be
the house of a consumer. According to one aspect of this invention there S

provi ded a tel ephone switching systemas clainmed in 14“‘“{]“1“2“‘%“ mug
anot her aspect of this invention there is pfsow ded a
cl aim 6.

8. The method of claim 7 wherein said determining a length comprises
determining a type of subscriber loop carrier used for accessing staid station
equipment.

9. The method of claim 1 wherein said transmitting comprises
5 transmitting tone signals.

10. The method of claim 1 wherein said transmitting comprises
transmitting frequency shift keyed signals through said network.

11. The method of claim 1 further comprising:
establishing a connection between said data accessing device and a
10 central office service unit, connectable to said network.

12. The method of claim 11 wherein said establishing a connection
between said data accessing device and said central office service unit comprises
establishing a connection from said accessing device to said central office service
unit over an a customer line.

15 13. The method of claim 11 wherein a plurality of switches in different
wire centers is connectable to said service unit.

14. The method of claim 11 further comprising the step of establishing a
plurality of simultaneous suppressed ringing connections in one of said plurality of
switches from said service unit to a plurality of customer stations.

20 15. The method of claim 1 further comprising the step of:
making a billing record in essentially the same manner as making a
billing record for a voice call. :

16. The method of claim 1 further comprising the step of:
detecting an off-hook signal on said suppressed ringing connection for
25 disconnecting said suppressed ringing connection.
17. A telephone switching system comprising:

“‘ﬁiiiiﬁ‘ Nt~




-4- The above problemis solved, in a departure from-the—prior_art by’
providing, for exanple, arrangenents wherein a stanm |nteroff|ce trunk

control | abl e by special software of the connected s ﬂ 'mﬁwtmu’es used
vi ce

for accessing, over an anal og custoner Ilne1 a cust
such as a neter interface unit (MU froma 4mta access deV| ce, such as a
utility nmeter reader/device controller; this standard trunk is then

C(ﬁnnect able to the custgwtcmn |nemmommﬁﬁeﬁ@lamm@myaﬁnnect i on
t hrough the co ni catipon.si naI SV\IItChI X | for
voi ce signals, mTu rgg@gg epmfup%w of amflgg_ c_L&Bmgr fines; ind
processor means operauve under the control of a program for
establishing a connection through said network without transmitting ringing signals
5 to an analog customer line.

18. The switching system of claim 17 wherein said switching system is
- connectable to a trunk, said trunk connectable to a utility data accessing device for
accessing a customer premises device over said connection.

19. The switching system of claim 17 wherein one of said customer lines
10 is connected to customer premises equipment through a subscriber loop carrier and
wherein said processor means is further operative under the control of a program for
sending a brief spurt of ringing signal over said connection to said one customer line
for enabling said subscriber loop carrier to establish a connection to said one
customer equipment.

15 20. The switching system of claim 17 further adapted to transmit
integrated services digital network signals, wherein said connection is made over a
D-channel between a customer and said switching system.

21. The switching system of claim 17 wherein tone signals are
transmitted over said connection to alert a device at customer station equipment.

20 22, The telecommuhications system of claim 17 wherein frequency shift
keyed signals are transmitted over said connection for exchanging data with a device
at a customer premises.

23. The telecommunications system of claim 17 wherein said processor
means are further operative under the control of a program for making billing record
25 of said connection, said process of making a billing record being essentially the same
as a process for making a billing record of a voice call.

24. The telecommunications switching system of claim 17 wherein said
processor means is further operative under the control of said program for detecting
an off-hook signal from a customer station connected over said connection and
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customer's anal og line, connected to the M U Advantageeuslhy,—such—an
arrangenent nmakes it possible to use a plurality of circuits for accessing

di fferent meter interface units at the sanme tine anHI“l“ m lﬂ “ll
addi tional expensive specialized no-test tri’ﬂ
swi tching systens, such as the 5ESS switch; to not

responsive to a detection of said off-hook signal for disconnecting said connection.

25. A method of accessing a customer premises device from a data
accessing device via a telecommunications switching system comprising a switching
network for interconnecting multiplicities of telecommunications trunks and

5 customer lines, the method comprising:
establishing a suppressed ringing connection through said switching
network for connecting said data accessing device to a customer line connected to
station equipment of a customer; and | |
transmitting signals over said suppressed ringing connection for
10 accessing said customer premises device over said customer line from said data
accessing device. _

26. The method of claim 25 wherein said connection is over an
Integrated Services Digital Network connection and wherein said accessing
comprises transmitting said signals over a D-channel of said connection.

15 : 27. A method of accessing a customer premises device from a data
accessing device via a telecommunications switching system comprising a voice
band signal switching network for interconnecting multiplicities of
telecommunications trunks and analog customer lines, the method comprising:

establishing a oonnec_tioh between said data accessing device and a

20 central office service unit;

establishing a connection over an interoffice trunk from said cenu'al
office service unit to said switching network;

establishing a suppressed ringing connection from said trunk through
said switching network to an analog customer line connected to a meter interface

25 unit of station equipment of a customer, said meter interface unit connected to a
controllable device; |

accessing said controllable device via tone signals transmitted over said
connection to said meter interface unit, said accessing compﬁsing controlling said
controllable device over said connection;

30 making a billing record for said suppressed ringing connection in
essentially the same manner as making a billing record for a voice call;
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prOV|de a metallic connection that can pass direct current si gnal s;

nmetal lic access facilities are expensive in digital - nﬂﬁm Hﬂ'ﬂﬁl hey
bypass the digital network which is used for passi ng g ﬂ)

t el ephone conversations. The swi tching net wot k need: no provid@ a®netallic
access fromthe C O service unit to the I|ne because supervision is

detected at the line circuit, an interface between the sw tching network
and the custoner line, mmmmmmmmdm%mmgsawsem

of the switch to the co rg 6ok sipRfl! dissonfBettng dalte C. O
service unit. Trunks su%%ﬁ&ﬁ%e \}\% %&n%?%‘ Mt rgiri\ulis or tr utg%s usi ng
common channel sepppessedringingcongeetigNgerent s for communi cating a change in
supervisory state at ON@herein said establishing a suppressed ringing connection comprises
5 determining whether said station equipment is connected via a subscriber loop
carrier, and, if so, sending a brief spurt of ringing signal over said connection for
enabling' said subscriber loop carrier to establish a connection to said station
equipment, wherein said determining comprises determining a length of said brief
spurt for a subscriber loop carrier connection to said station equipment.
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end to the other end of the trunk. These arrangenents are used to transmt
custoner supervisory state changes to the CO service unit so that the unit
may di sconnect if a custonmer goes off-hook. I_nln..'t he prior art, the only way
of getting access to a custoner's line using the standard switching network
or switch fabric was to ring the custoner's line, and to nonitor

supervi sion from %‘%‘%—&&Ci rcuit in the swtch. In a departure fromthe
prior art, a new call connection is made in which ringing is
suppressed in order to avoid al ; A EMEN'gn i S

moni tored by the id fmlediith el d e o&hﬁd&?@ﬁﬁ&%ﬁ&e&ﬁﬂ% EG¥SfHEr meters (50)
processors and trunk supervisory signal transport )
and for controlling devices (48) over a telephone line. A suppressed ringing
5 - connection is established over a customer line between a central office (21) and
customer station equipment. The connection is between a data accessing device such

as a meter reading controller and a customer premises device such as a meter
interface unit (30). Signals are exchanged over the connection between these two
units without alerting the customer via a ringing signal and without changing the

10 supervisory state of the customer’s station equipment from on-hook. The connection
can also be used for controlling devices such as air conditioning units, in order, for
example, to avoid overloads in a power distribution system. The voice switching
network (23) of the central office is used for making the connection between the
meter control unit and the meter interface unit. Advantageously, this arrangement

15 can allow a large number of utility meters and controlling devices to be accessed

remotely using existing telephone plant.
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tecﬁnidues t0 -a- nDnLLQLLﬂg_central office unit. The neter interface unit is

alerted wit] 0 r|n |n the custoner's line froma connection through the
standard s lagele central office by providing a new class of
service for- ut|I|ty, t he nemugﬁass of service being
characterize |on made wi thout such ringing. In this case, the
cl ass of service |s a class of service of the caller andcgff- ts the

of the call being set up. The mepe -rfad@ MLb S al @b {/Bdet Nat a:n
connection to the neter |nterfac~ [ d dne se

interface unit by the CO service : ' afively,
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wi t hout sending an of f-hook signal back to the central office. Billing
records are nade in the nornal way that billing records are nade for calls
t hrough the swi tching network. Advantageously, this type of call connection
can use the normal switch fabric for accesibﬁg a custoner line, while also
provi di ng the absence of ringing necessary to access the neter interface

unit w thout disturbing the custoner, -an il e_continuing to use normal
cust oner supervision fromthe switch.
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Present -day subscriber line carriers (SLCs) will not set up a connection
unl ess they detect ringing. An exception to this rule is for a connection
froma no- test trunk wherein a special tone is provided which is

recogni zed by the subscriber |line carrier a?p ich will then provide a
netallic bypass of the SLC. Wien a neter in é? ace unit- access call is set
up through a subscriber line carrier, a brief burst of ringing is applied
on that connection. In response to thatGFEZzﬁ bugst of ringing, the
subscriber line carrier sets up a connedti oWtEhin its owmn switch fabric
to the call ed custonmer whose neter
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interface unit is being accessed. The burst of ringing is sufficiently
short that the subscriber line carrier which repeats any ringing signals
that it detects on its input, will not in fact repeat any ringing signal to
t hat custoner's line, thus, avoiding disturbiqp‘#he custoner when only the
meter interface unit is being accessed. A cent// of fice service unit
interfaces between a utility controller, such as a personal conputer, at
the utility and the nmeter interface unit connected through the voice signal
swi tching network. Responsive to signals fromthe utility controller, the
central office service unit signals the switch with the identification of
the called custoner to set up a suppressed ringing connection to the
desired neter interface

FIG. 6
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signal to signaluthe sue tngfor a di sconndct of the rreter reading and/or

devi ce contr ot “UO‘rTnect‘r"Un-m SSARRANGEMERNT:has a- bLti?alW‘mq
of interoffice trunks for communicating with custoners connected to ot her

sW t chi ng systems and for comunicating sinultaneously for reading several
meters in par &'échnidadFieldst oners in these switching systens; it also is

es for si.nul,t aneous use over different
f Sﬂﬂﬁgt able to a plur a"fhﬁ/m(w)rfent'i’c;r{ xl'e gt'es to a method and apparatus for access?ng customer
meters and for controlhng customer devices over a telecommunications line.

Problem -

There has long been a need for reading utility meters periodically, a
need which in the past has been met largely through manual érrangemems. More
recently, there has also been a growing desire by the electric power utilities to be
able to control consumer electric loads as a means of forestalling brownout and
blackout situations. This need has been met with only partial success in the prior art
by telemetering arrangements associated with telephone customer line access and by
the use of carrier systems connected to power distribution lines. In these
arrangements, utility meters at a telephone customer’s home or business are accessed
via the telephone customer’s line when that line is not being used for telephone calls.
The method of accessing the line is to have a direct metallic path between the
customer’s meter reading interface and a service unit at the central office for -
monitoring and controlling the off-hook/on-hook supervisory state of the customer.
Access from the central office switch to the customer is provided through the use of
a no-test trunk, i.e., a trunk which can access a customer’s line even when that line is
already in the off-hook state. The trunk uses a no-test connection, i.c., a special
metallic connection that bypasses the normal switched telephone connection and
connects without making a busy test. This metallic connection passes direct current
signal. The no-test trunk is used to get access to the meters without ringing the
customer’s line, the latter action being performed on ail conventional telephone
connections. The meter is then triggered to respond by being sent signals over the
no-test connection, each signal consisting of a burst of tone of one of thirteen
frequencies in the telephone voice band. Using this arrangement, a connection is
established to the customer’s line, the service unit makes a test whether the customer
is busy, and, if the customer is not busy, the service unit is connected to the
customer s meter interface. The meter interface is primed (alerted) by one of the
thirteen frequencxes to respond to data signals orxgmaung from the service unit or a
controller at the u&ﬁty transmiited,via'the’ §erv1ce umtf These;data signals may be
either irf the form @i’ﬂﬁal tone Enulnfrequeﬁé‘y (DTMF) S1gnals or frequency shift
keyed binary data s1gnals. Following the alerting of the meter interface unit, there is
an exchange of signaling information between the controller and the meter interface
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For- an Integrated Services Digital Network (I1SDN) station connected via a
Primary Rate Interface or a Basic Rate Interface, and a digital line, the
D-channel is used for conmmunicating with the neters and controllable
devices. This also permts the connunicatib%‘signal switching network to be
used for providing access to the custoner's lines and allows the high

bandwi dth (64 gy, d1ifRCexchih & Geing usddfoP frigherink 2vdircadingonmigteisc furi ons
with the materslé%ggl\‘/i ces. Here,, sugervi sion, s get.ectéﬁd at the gus oner

premi ses and itGANSHURING the PEEsst 1gading Of dhrmeters, £or repuning the prrspent status 0

these meters, or for controlling a device such as an air conditioner at the called
customer’s residential or business location. The latter function allows a power
company to control its peak load by temporarily shutting down, possibly on a
rotating basis, a portion of the air conditioners being served. The actual reading of
the meters is performed by a reading mechanism that interfaces with the meter
interface used. Meter status information includes indications of customer tampering,
low battery, or other indications of a need for servicing. After a complete cycle of ~
meter readings and/or device control operations has been completed, the no-test
connection is dropped and the customer is enabled to originate new calls.

While the customer’s line is connected to the service unit, supervision of
the customer’s line is performed by the central office service unit (C.O. service unit)
which is connected by a metallic access connection that provides current sensing
supervision from a central office service unit. In modern digital switching systems,
such as the SESS® switch manufactured by AT&T, and described in The AT&T
Technical Journal, July/August 1985, no metallic access connection is provided
through the voice network, so that a no-test trunk is réquired for monitoring direct
current supervisory signals. If the customer’s telephone station goes off-hook, a
direct current in excess of 20 milliamperes is detected by the C.O. service unit and
the central office service unit disconnects the telemetry call. In some cases, the
supervision is performed from the customer’s meter interface unit which transmits a
disconnect signal to the central office service unit to disconnect the telemetry call.

There are a number of disadvantages to this arrangement. The no-test
trunk is a facility available in very small numbers in a central office, the number

‘being limited by the no-test access arrangements. No-test trunks are used primarily
for checking on customers whose lines are reported as being busy for too long a
time, making tests of the resistance between the two wires of a customer line, and
manual testing of a line. In a typical switch, such as the SESS switch, only two no-
test trunks are available in an entire switch, which may serve up to several hundred
thousand customer lines. In a typical meter reading cycle the time required for meter
readings and/or device control operations may vary from 10 to 20 seconds. Clearly,
two no-test trunks are fﬁzidequaté to serve the meter reading and device control needs
of all the customers éf the SESS switch. Further, the requirement for a direct
metallic path in order to provide current sensing supervision makes it difficult to
access lines which are not connected directly to a switch but are connected through a
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-7 The invention will now be described with reference to the acconpanying
drawings, in which; FIG 1 is a block diagramillustrating connections for
accessing custoner neters and devices; and FIGs. 2-6 are flowharts of:
actions perforned in settlng up such connec3bons and in accessing neters
and devi ces.

subscriber line carrier system, such as the SLC 96 (Subscriber Line Carrier)
manufactured by AT&T, since such SLC systems do not provide a metallic path for
a normal voice connection. Further, billing records for such no-test trunk calls are
made separately from the billing records for voice or data calls, thus creating
administrative problems. Further, in prior art arrangements, if a customer wishes to
originate a call while the meter reading is taking place, there are some arrangements
in which the customer is blocked until the reading is completed and other
arrangements in which the customer is blocked for a period of 1 to 2 seconds until
the no-test connection can be dropped. | o
Because of the small number of no-test trunks and limited no-test
access, and the fact that the no-test trunks are needed for their primary intended
purposes, the number of meters which may be monitored and devices which may be
controlled is much smaller than the number of such meters and devices served bya
typical large local central office. Itis costly to add substantial numbers of extra no-
test trunks, in a digital switch such as the SESS switch which does not provide a
metallic access voice switching network, because the metallic access unit provided
for such no-test trunks is expensive. A problem of the prior art, therefore, is that
there is no arrangement available which permits a large central office, especially a
digital central office which does not provide a direct metallic path for telephone
connections, to access a largé number of meter reading and device control interfaces
within a reasonable peried over the customer lines connécting that central office to
the telephone stations and the remote metering devices.
Solution L e . A
The above problem is solved, in a departure from the prior art by
providing, for example, arrangements wherein a standard interoffice trunk,
‘controllable by special software of the connected switching system, is used for
accessing, over an analog customer line, a customer’s premises device such as a
meter interface unit (MIU) from a data access device, such as a utility meter ]
reader/device controller; this standard trunk is then connectable to the customer’s
line via a suppressed ringing connection through the communication signal
switching network, used, for example, for voice signals, in order to access the
customer’s analog line, connected to the MIU. Advantageously, such an
arrangement makes it possible to use a plurality of circuits for accessing different
meter interface units at the same time and without requiring addmonal expenswe

specialized no-test trunks. TREPLACEMENT SHEET
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Referring nowto FIG 1, a terminal such.as a personal conputer 10 at the
office of a utility is connected by a |ine or connected over an interoffice
trunk to a tel ephone switch 21. When an access nunber is dialed and
received fromPC 10 in switch 21, a connect+4m is set up to a central
office service unit 20. The central service unit is Iocated herein in a

first tral office thagohem di | ke SLRE ' I

a: {:rngflnvreaar (r)angements tﬁ@ cgﬁ?rﬂﬁ&?{g e seFV| ce uni Fﬁg%sséétﬁﬁé@? nmPC 10
and dials back providsemetatiic gonnegtion that caropass dirdctapmient sighalspmetatlic adcesshe
meter readi NG apdiltiRiareekpent m&%ﬁfmtéﬂe@ﬂemwsﬁi@sﬁﬁ%ﬁﬁneM&

tral office (CO serV| ce uni
centra ,\(;v}uch) is used for passing speech signals for telephone conversations. The switching

network need not provide a metallic access from the C.O. service unit to the line
because s,upervisioxi is detected at the line circuit, an interface between the switching
network and the customer line, and is passed by the software controlled processors of
the switch to the connected trunk, which passes supervision to the C.0O. service unit.
Trunks such as the well-known E & M trunks or trunks using common channel
signaling have arrangements for communicating a change in supervisory state at one
" end to the other end of the trunk. These arrangements are used to transmit customer

- supervisory state changes to the C.O. service unit so that the unit may disconnect if a
customer goes off-hook. ' '

In the prior art, the only way of getting access to a customer’s line using
the standard switching network or switch fabric was to ring the customer’s line, and
to monitor supervision from a line circuit in the switch. In a departure from the prior
art, a new type of call connection is made in which ringing is suppressed in order to
avoid alerting the customer; supervision is monitored by the switch and transmitted
via the software controlled processors and trunk supervisory signal transport
techniques to a monitoring central office unit. The meter interface unit is alerted
without ringing the customer’s line from a connection through the standard switch
fabric of the central office by providing a new class of service for calls from the
utility, the new class of service being characterized by a connection made without
such ringing. In this case, the class of service is a class of service of the caller and
affects the nature of the call being set up. The meter interface unit is alerted that a
connection to the meter interface is desired by a tone sent to the interface unit by the
C.O. service unit, or, alternatively, by the utility controller through the service unit.
The interface unit receives these tones while in the on-hook state and processes them
without sending an off-hook signal back to the central office.

Billing records are made in the normal way that billing records are made
for calls through the switching network. Advantageously, this type of call _
connection can use the normal switch fabric for accessing a customer line, while also
providing the absence of ringing necessary to access the meter interface unit without
disturbing the customer, and while continuing to use normal customer supervision

from the switch.
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i s connected to a plurality of central office switches, such as swtch 21
and 22 by utility telenetering trunks which are sinple interoffice trunks.
Eagh of the switches 21 and 22, which may be housed in different wire
centers, has a switching network, 23 and 24y-respectively, for transmtting
communi cations signals, such as voice signals, and including the neter

readi ng and device ComPﬁk‘“il‘ﬁg%ﬁscg‘i"fﬁf‘é"*ﬁ&%'(ﬁ-gg’rwﬁﬁe&gﬁ ué Q%Oﬁqéchﬁﬂes

conprises control processor e , operative un

program 28, st Yniess they deist fingings dn exsrptian 1ithis rileds e eannesronfromadno-
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si gnal s ec which will then provide ame bypass s of the accordance

‘with one aspect of the invention, when a meter interface unit access call is set up-
through a subscriber line carrier, a brief burst of ringing is applied on that
connection. In response to that brief burst of ringing, the subscriber line carrier sets
up a connection within its own switch fabric to the called customer whose meter
interface unit is being accessed. The burst of ringing is sufficiently short that the
subscriber line carrier which repeats any ringing signals that it detects on its input,
will not in fact repeat any ringing signal to that customer’s line, thus, avoiding
disturbing the customer when only the meter interface unit is being accessed.

A central office service unit interfaces between a utility controller, such
as a personal computer, at the utility and the meter interface unit connected through
the voice signal switching network. Responsive to signals from the utility controller,
the central office service unit signals the switch with the identification of the called
customer to set up a suppressed ringing connection to the desired meter interface
unit. The central office service unit or utility controller transmits alerting signals to

- the meter interface unit. The central office service unit detects off-hook signals from
the switch in order to signal for a premature disconnect, and responds to a meter
interface unit disconnect signal to signal the switch for a disconnect of the meter
reading and/or device control connection.- The central office service unit has a
plurality of interoffice trunks for communicating with customers connected to other
switching systems and for communicating simultaneously for reading several meters
in parallel for customers in these switching systems; it also is connectable to a
plurality of utilities for simultaneous use over different trunks.

In accordance with one aspect of the invention, for an Integrated
Services Digital Network (ISDN) station connected via a Primary Rate Interface or a
Basic Rate Interface, and a digital line, the D-channel is used for communicating
with the meters and controllable devices. This also permits the communication
signal switching network to be used for providing access to the customer’s lines and
allows the high bandwidth (64 or 16 kb./sec.) D-channel to be utilized for
communications with the meters and devices. Here, supervision is detected at the
customer premises and is transmitted by data signals over the D-channel.
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sent for setting up an interoffice call to the appropriate one of sw tches
21 or 22. In this specific enbodinent, the nethod used for signaling the
request to be connected via a custoner line to a particular netering
interface unit (MU such as MU 30, MU 32,or MU 35 is to send out a
string of nultifrequency (M) digits. Such” g string of . digits usually
consists of a key pulse signal (KP), a four, five, seven or ten di
gl rectory nurrbe[1 and a Atemrdxdgﬁjt)thxsngvmhonpmmwmméloﬂ@nd@é’ﬂww bf t hese
igits, a swtch.s | ry nunber
to identify a ﬁﬁ?’ggﬁg gmﬁ%:kgé&%g# %wnéf‘ééraeaéfsgr ace bgr}{s%i%% )a/md sets
up a suppressed ringing connection through a voice signal switching network of a
telecommunications switching system.

Brief Description of the Drawing

FIG. 1 is a block diagram illustrating connections for accessing
customer meters and devices; and

FIGs. 2-6 are flowcharts of actions performed in setting up such
connections and in accessing meters and devices.

Detailed Description

FIG. 1 is a block d1agram of the operauon of applicant’s invention. A
terminal such as a personal computer 10 at the office of a utility is connected by a
line or connected over an interoffice trunk to a telephone switch 21. When an access
number is dialed and received from PC 10 in switch 21, a connection is setup to a
central office service unit 20. The central service unit is located herein in a first
central office that includes switching system (switch) 21. In alternative
arrangements, the central office service unit disconnects PC 10 and dials back to
access PC 10 in order to guard against tampering of the meter reading and device
control process from unauthorized sources. This central office (C.0.) service unit 20
is connected to a plurality of central office switches, such as switch 21 and 22 by -
utility telemetering trunks which are simple interoffice trunks. Each of the
switches 21 and 22, which may be housed in different wire centers, has a switching
network, 23 and 24, respecnvely, for transmitting ¢ commumcanons s:gnals, such as
voice signals, and including the meter reading and device control signals of this
invention. Each of the switches comprises control processor means 26, operative
under the control of a program 28, stored in memory 27 for controlling the
operations of the switch. In response to signals received from PC 10, C.O. service
unit 20 requests utility connections by sending signals similar to the kinds of signals
sent for setting up an interoffice call to the appropriate one of switches 21 or 22.

In this specific embodiment, the method used for signaling the request to
be connected via a customer line to a particular metering interface unit (MIU) such
as MIU 30, MIU 32 or MIU 35 is to send out a string of multifrequency (MF) digits.
Such a string of digits usually consists of a key pulse signal (KP), a four, five, seven
or ten digit directory number and a start (ST) signal. In response to reception of

 these digits, a switch such as switch 21 translates the received directory number to
identify a meter interface unit such as meter interface unit 30 and sets up a
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-8-:‘_ connection via a utility telenetry trunk (UTT), between the central
of fice service unit 20, through a swtching network 23 or 24, via'a
custoner line to a MU 30, 32 or 35. The utility telemetry trunk has a

speci al

class of service which identifies td-the connected switch that the

requested connection is to be made with ringing suppressed. In response to

a received dir ggifatHon ViaRPutility ¥lemetdy trunk (WTT, betweet the central office service

unit 20, through a switching network 23 or 24, via a customer line to 2 MIU 30, 32
or 35. |

The utility telemetry trunk has a special class of service which identifies
to the connected switch that the requested connection is to be made with ringing
suppressed. In response to a received directory number from a UTT, switch 21 sets
up a connection with ringing suppressed to MIU 30. Note that a suppressed ringing
connection differs from a conventional voice connection, not only in that a ringing
signal is not sent and that the line is not monitored for a supervisory signal to stop or
"trip” ringing, but that no check is made that a ringing signal is actually flowing to
the analog line. The ringing signal and its accompanying checks are a basic and
inherent part of any normal telephone connection. For example, even when a
facsimile call is completed, wherein no audible bell is heard, the circuits of the
terminating facsimile machine respond to the ringing signal that is sent from the
switch. .

When the suppressed ringing connection to the MIU has been
established, MIU 30 is connected to C.O. service unit 20 and receives from that
service unit or from PC 10 through the service unit an alert tone to trigger the MIU
into the telemetry mode. In accordance with the principles of this invention, wherein
a customer’s station equipment includes both a voice or other communication station
and an MIU, the normal-ringing signal alerts the communication station, and, where
this is a voice station, thereby alerts the customer, while the tone signal sent over the
suppressed ringing connection alerts the MIU. Telemetry and control signals are
then exchanged betwéen C.O. service unit 20 or utility controller 10 and MIU 30 and
the data received from MIU 30 is transmitted from C.O. service unit 20 to PC 10 for
processing by the utility. Similarly, utility control signals are sent from PC 10 to
C.0. service unit 20 for transmission to MIU 30 to control devices at the customer’s
home. If a customer picks up the handset of a telephone station while the
communication between the service unit and the meters and/or devices atthe
customer’s location is in progress, these communications are quickly terminated and
regular service restored to the customer. An incoming call, however, will receive a
busy signal if a utility access call is in progress.

The UTT is a conventional interoffice trunk suchasan E & M trunk or a
common channel signaling trunk. Such trunks have arrangements whereby a change
of supervision at one end is signaled to the other end by a tone (E & M) or by an out

of band tone or data signal. Such a trunk passes a supervisory signal, detected ata
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up~a connection with ringing suppressed to MU 30. Note that a suppressed
ringing connection differs froma conventional voice connection, not only
in,that a ringing signal is not sent and that the line is not nonitored for
a supervisory signal to stop or "trip" ringipng, but that no check is made
that a ringing signal is actually flowmng T8“the analog line. The ringing
signal and its acconpanying checks are a basic and i nherent part of a

nor mal tel ephofifie ¢iztuicaid passed by tieexswidheproesss amfmleendfofamwnletcdlelc&

Coml e e i Bt EBYC g Rt o g
fromthe swt chnddle of a utility access call.

The C.O. service unit is expanded from prior art C.O. service units to be
connected by trunks to a plurality of switches, such as switch 21,...,22, and is
connectable by a plurality of trunks (a trunk group) to each such switch. In some
cases, several trunk groups may be connected to one switch, for example, to handle
traffic to different groups of SLCs. The C.O. service unit is also connected to a
plurality of utilities, only one of which is shown, which simultaneously establish
calls to different customers.

While in this embodiment, the utility access unit PC 10 is connected to
the MIU through a service unit, an alternate conﬁgurauon would permit a utility
access unit to be connected via a trunk dlrectly to the sthchmg network for
connection to the MIU.

The specific embodiment of FIG. 1 uses an analog lme, transmitting
voice band signals, ringing or tone alerting signals, and using direct current detection
of supervision. The term "nngmg" as used herein is used for convenience and
because of its common use, but is meant to describe any process of customer
alerting, including, for example customer tone alerting. For Integrated Services
Digital Network (ISDN) lines, supervision and customer alerting signals are
uanmnumdas&namgmﬂsowuwhet%dmmmﬂof&mcmmnnmxhne

FIG. 1 shows details of a meter interface unit. A protection circuit 40 is
used to protect the rest of the meter interface unit 30 against damage caused by
electrical signals carrying excesswely high energy. Effectively, this is over-voltage
protection. Such protection circuits are well known in the prior art. Alert circuit 42
is used to detect the initial alerting tones used for signaling a request for a
connection to the meter interface communication circuit 46. The alert circuit
continuously monitors the line when the line is on-hook in order to detect such
signals. When such signals are detected, it activates the meter interface
communication circuit which communicates with PC 10 to exchange the reading
information from meters and the control information on meters 50 and the control
information for controlling devices 48. When a control and/or reading cycle has
been completed as determined by the C.O. service unit 20, the C.O. service unit
goes on-hook which triggers switch 21 to send a 300 millisecond minimum open

| loop signal to the MIU to signal a disconnect.
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Whén the suppressed ringing connection to the MU has been established, MU
30 is connected to C.O service unit 20 and receives fromthat service unit
or .,fromPC 10 through the service unit an alert tone to trigger the MU
into the telenetry node. Where a custoner's station equi pnent. includes both
a voice or other communication station and @h-M U, the normal ringing
signal alerts the comunication station, and, where this is a voice

station, thereby alerts mh_emeltalﬁesmnmﬁfsiﬁa Ghélf}astnm&lsk snad%swm n&?ﬁnsﬁﬁ&l
are t ﬁéﬁeé’xé nargEHe R tePerd 15 masy, s is Wilh, tr depeadi prsh haspel it °
and M U 30 and installed. If the d1sconnect is not forwarded, then the MIU detects the end of data
transmission and notifies the C.O. service unit during the data transmission, and the
C.0. service unit detects the end of data transmission and disconnects to connecting
trunk. Depending on the channel unit inventory situation, the telephone service
supplier may wish to allow off-hook transmission. In this case, the MIU detects the
end user off-hook signal in order to signal for a disconnect of the suppressed ringing
- connection. In any case, it is to provide the forward disconnect through the
appropriate channel units.- _
| As long as the meter interface unit 30 presents an iinpedance in excess
of approximately 10k ohms to the line, the central office will treat the line as being .
on-hook. If the customer should pick 'up his telephone instrument while the
communication between the PC and the meter interface unit is going on, switch 21
will detect the off-hook and cause the communication between the PC and the meter
interface unit to be aborted by sending a disconnect signal to the MIU and an on-
hook signal to the C.O. service unit to terminate the connection.

Arrangements for communicating with on-hook devices such as the
meter interface unit 30 are well known in the prior art and are defined, for example,
in Bellcore Technical Reference TR-TS Y-000030, Issue 1, June, 1988.

FIGS. 2-6 are flow charts showing the call processing actions that take
place while processing a utility telemetry call. FIG. 2 shows the first steps in
response to a seizure from a utility telemetry trunk. As shown in FIG. 1, utility
telemetry trunks, which are ordinary interoffice trunks, are connectable to different
switches. The trunk is ongmally in the idle state. It'goes off-hook (action
block 203) and a wink start signal is received from the trunk (action block 205).

 This is followed by the digit reception state (action block 207). FIG. 3 is a flow
chart in response to digit reception. If the trunk goes on-hook during or following
digit reception (action block 311), the call is considered abandoned (action
block 313) and the trunk is taken down (action block 315) and restored to the idle
state (action block 317). If there is a timeout or no digits are received as determined
by the tests in the interdigit timing (test 321), then the call is considered abandoned
(action block 341), the trunk is taken down (action block 343) and is restored to the
idle state (action block 317). If the digits are properly received, the digits are
analyzed (actien block 323). If the ST signal is the standard ST signal (STO) as
determined in test 325, the routing sequence.329 is entered. _ Otherwise, the type of
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the data received fromMU 30 is transnitted from _CCRE;)@MYE@@VEMS%EET to PC
10 for processing by the utility. Simlarly, utility]c dre
sent fromPC 10 to CO service unit 20 for transmss _ OMG%J@&

control devices at the custoner's hone. If a custoney p| ds @ ardset
of a tel ephone station while the comuni cat |1 n between|_the servi ilt and
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is in progress, these
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trunk: such as an

connection has been set up to the requested meter interface unit. In this specific
example, the length of the bursts are 20, 40 and 60 ms.; further experimentation may
indicate that other lengths, such as 50, 100 and 150 ms. may be preferable to take
into account, for example, variations in the ability to control the length of a burst.
The best arrangement is to permit the length of the burst to be a parameter
controllable by the translation recent change facility of modem switches. If more
than 3 different lengths (plus O length) are required, different groups of utility trunks
are used for different groups of ringing burst lengths; for example, grbup A could be
used for 0, 20, 40 or 60 ms. bursts, while group B could be used for 0, 80, 100 and
120 ms. bursts. The burst of ringing is used in the SLC to assign a time slot for the
connection to the customer’s MIU, but is sufficiently short that it is completed before
the connection is actually made; thus, no ringing signal is sent to the MIU.
Thereafter, the routing sequence 329 is performed. FIG. 4 is a flow diagram of the
steps of the routing sequence. First, a determination is made by test 401 whether the
- call is an interswitch call. If so, this indicates an error 403 since the utility telemetry
trunk used on the call is supposed to be connected to the switch serving the requested
meter interface unit. If this is not an interswitch call, then test 405 determines
whether the called customer associated with the requested meter interface unit is
busy or out of service. K so, then the busy or out of service status is returned to the
trunk control program and further actions are performed as described in FIG. 5. If
the called customer line is not busy or out of service, then the connection is cut
through if necessary with the abbreviated ring as derived in block 327 (action

block 409). When the call is cut through to the end user, a trunk off-hook signal is
returned to the C.O. service unit 20. The trunk then goes into the telemetry data wait
state (413). FIG. 5 describes the actions performed if the called customer associated
with the requested meter interface unit is busy or out of service (state 407). Anon-
hook signal is sent over the utility telemetering trunk to the C.O. service unit 20
(action block 501) and the trunk is taken down (action block 503). The trunk is then
in the idle state (3 17)

In the telemetry data wait state, it is the responsibility of the C. O
service unit, responsive to signals from the utility controller or internally triggered,
to alert the MIU. Using today’s equipment, the MIU is alerted by one of 13 single
frequencies. Once the MIU has been alerted, other signéls such as frequency shift
keyed data signals can be used for commumcatmg with the MIU. The end user
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comon channel

signaling trunk. Such trunks have arrangenents whereby a

change of supervision at one end is signaled to the other end by a tone (E
& M or by an out of band tone or data signal. Such a trunk passes a
supervisory signal, detected at a -9- line circuit and passed by the
swi tch processor to one end of the trunk, to the C.O service unit to
effect a disconnect of that unit when a cusyqmer goes off-hook in the

cannot alert the MIU because the user’s station equipment does not have a one-of-13
single frequency generator and, further, the call would be taken down if the end user
went off hook.

" FIG. 6is a flow diagram of the actions performed in response to various
timeout conditions and in response to disconnect signals. The switch is in a wait
state (413) during the telemetry connection. If a maximum interval such as 10 or 20
seconds is exceeded (action block 611), the customer’s line is disconnected and a
signal is sent to the MIU to disconnect (action block 613), an on-hook signal is sent
over the utility telemetering trunk to the C.O. service unit (action block 615) and that
trunk is taken down (action block 617) and restored to the idle state (317). The same
disconnect functions are performed upon completion of a telemetry access call. A -

‘billing record is then made in the same way as a billing record is made fora

conventional (voice) call. If an on-hook signal is detected on the utility telemetering
trunk, indicating a disconnect from the utility side (action block 621), then the line
connected to the metering interface unit is disconnected (action block 623), the
utility telemetering trunk is sent an on-hook signal (action block 625), the trunk is
taken down (action block 627), and restored to idle (317). If an overload or other
condition is detected in the switch, indicating that telemetering activities should be
temporarily suspended (action block 631), then the customer’s line is disconnected
(action block 633), an on-hook signal is sent over the utility telemetering trunk
(action block 635), that trunk is taken down (action block 637) and restored to the
idle state (317). If the end user goes off-hook during the telemetering interval
because the end user wishes to place a call (action block 641), then the line is to be
disconnected from the telemetering connection, a disconnect is sent from the switch
to the MIU (action block 643), the utility telemetering trunk is sent an on-hook
(action block 645) and the trunk is taken down (action block 647). The end user is
then prepared to be processed in the normal way by receiving dial tone and placing
this call by dialing the appropriate digits (state 649).

It is to be understood that the above description is only of one preferred
embodiment of the invention. Numerous other arrangements may be devised by one
skilled in the art without dépanin_g from the scope of the invention. The invention is
thus limited only as defined in the accompanying claims.
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uti I|ty access unit PC I'S con

accessing device via a telecommunications switching system comprising a voice
band signal switching network for interconnecting multiplicities of
telecommunications trunks and analog customer lines, the method comprising:

establishing a suppressed ringing connection through said voice band
signal switching network for connecting said data accessing device to an analog
customer line connected to station equipment of a customer; and -

transmitting signals over said suppressed ringing connection for
accessing said customer premises device over sa1d analog line from said data
accessing device. '

2. The method of claim 1 further comprising:
establishing a connection from said data accessing device to said voice

band switching network prior to said establishing said suppressed ringing
connection.

- 3. The method of claim 2 wherein said connection from said data
accessing device is established over an interoffice trunk.

4. The method of claim 1 wherein said establishing comprises
establishing a connection for connecting to a meter interface unit.

5. The method of claim 4 wherein said meter interface unit is also
connected to a controllable device and wherein said transmitting further comprises
. transmitting signals for controlling said controllable device over said connection.

6. The method of claim 1 wherein said estabhshmg comprises:
determining whether said station equipment is connected via a
subscriber loop carrier, and, if so, sending a brief spurt of ringing signal over said
- connection for enabling said subscriber loop carrier to establish a connection to said
station equipment without transmitting a substantial ringing signal to said station
equipment.

7. The method of claim 6 wherein said determining comprises
determining a length of said brief spurt for said station equipment.
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equipment.

9. The method of claim 1 wherein said transmmmg comprises
transmitting tone signals.

10. The method of claim 1 wherein said transmitting comprises
transmitting frequency shift keyed signals through said network.

11. The method of claim 1 further comprising:
- establishing a connection between said data accessing device and'a
central office service unit, connectable to said network.

12. The method of claim 11 wherein said establishing a connection
between said data accessing device and said central office service unit comprises
establishing a connection from said accessing device to said central office service
unit over an a customer line.

13. The mcthod of claim 11 wherein a plurality of switches in different -
wire centers is connectable to said service unit.

14. The method of claim 11 further comprising the step of establishing a
plurality of simultaneous suppressed ringing connections in one of said plurality of
switches from said service unit to a plurality of customer stations.

15. The method of claim 1 further comprising the step of:
making a billing record in essentxally the same manner as making a
billing record for a voice call.

16. The method of claim 1 further comprising the step of:
detecting an off-hook signal on said suppressed ringing connection for
disconnecting said suppressed ringing connection. |

17. A telephone switching system comprising:
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establishing a connection through said network without transmitting ringing signals

1o an analog customer line.

18. The switching system of claim 17 wherein said switching system is
connectable to a trunk, said trunk connectable to a utility data accessing device for
accessing a customer premises device over said connection.

19. The switching system of claim 17 wherein one of said customer lines
- is connected to customer premises equipment through a subscriber loop carrier and
wherein said processor means is further operative under the control of a program for
sending a brief spurt of ringing signal over said connection to said one customer line
for enabling said subscriber loop carrier to establish a connection to said one
customer equipment.

20. The switching system of claim 17 further adapted to transmit
integrated services digital network signals, wherein said connection is made over a
D-channel between a customer and said switching system.

21. The switching syStem. of claim 17 wherein tone signals are
transmitted over said connection to alert a device at customer station equipment.

22. The telecommunications system of claim 17 wherein frequency shift
keyed signals are transmitted over said connection for exchanging data with a device
at a customer premises.

23. The telecommunications system of claim 17 wherein said processor
' means are further operative under the control of a program for making billing record
of said connection, said process of making a billing record being essentially the same
as a process for making a billing record of a voice call.

24. The telecommunications switching system of claim 17 wherein said
processor means is further operative under the control of said program for detecting
an off-hook signal from a customer station connected over said connection and
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communi cation circuit which comunicates with PC 16 to éxchange the reading
information fromneters and the control infornation iR S g@i{wgeeﬁnbpm t he

control information for controlling devices 48. V\hen

readi ng cycle has been conpleted as determned by th Mﬂn unlt 20,
the C.O service unit goes on-hook which triggers sw send a 300
m|lisecond m ni mum open | oop signal to thel®dU to signal a disconnect.

responsive to a detection of said off-hook signal for disconnecting said connection.

25. A method of accessing a customer premises device from a data
accessing device via a telecommunications switching system comprising a switching
network for interconnecting multiplicities of telecommunications trunks and

: customer lines, the method comprising:
. establishing a suppressed ringing connection through said switching
' network for connecting said data accessing device to a customer line connected to
station équipment of a customer; and
transmitting signals over said suppressed ringing connection for
accessing said customer premises device over said customer line from said data
accessing device. - '

26. The method of claim 25 wherein said cornection is over an
Integrated Services Digital Network connection and wherein said accessing
comprises transmitting said signals over a D-channel of said connection.

27. A method of accessing a customer premises device from a data
accessing device via a telecommunications switching system comprising a voice
band signal switching network for interconnecting multiplicities of
telecommunications tranks and analog customer lines, the method comprising:

establishing a connection between said data accessing device and a
central office service unit;

establishing a connection over an interoffice trunk from said cenual
office service unit to said switching network;

establishing a suppressed ringing connection from said trunk through
said switching network to an analog customer line connected to a meter interface
unit of station equipment of a customer, said meter interface unit connected to a
controllable device; | |

accessing said controllable device via tone signals transmitted over said
connection to said meter interface unit, said accessing comprising controlling said
controllable device over said connection;

making a billing record for said supprcssed ringing connection in
essentially the same manner as makmg a b1111ng record for a voice call;
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-10 - In sonme cases, certain SLCs such as AT&T's SLE96 W T not transmt
a forward di sconnect (open). In many cases it wll t “ﬂ“‘ﬂ
channel units installed. If the disconnect is not forwﬂi@a m“m“ U
detects the end of data transnission and nd®rfies the c service Suni't

during the data transm ssion, and the C. O service unit detects the end of
data transm ssion and %mﬁngmbﬂ-h&k@@ﬁoﬁsﬁdsﬁpmﬁedmghungemmm

o al 1 ow of - ook ¢ r adPEBRYs B'said dfebehe B OBk Hen'i dBUificcfife M 20,
of f-hook si gnasuppressediringing cennpetibnif or a di sconnect of the suppressed
ringing wherein said establishing a suppressed ringing connection comprises
determining whether said station etiuipmcnt is connected via a subscriber loop
carrier, and, if so, sending a brief spurt of ringing signal over said connection for
enabling said subscriber loop carrier to establish a connection to said station
equipment, wherein said determining comprises determining a length of said brief
spurt for a subscriber loop carrier connection to said station equipment. |
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Arrangenents for communicating with on-hook devices such as the neter

interface unit 30 are well known in the prior art and are defined, Tor
exanpl e, in Bellcore Technical Reference TR-TSY-00030, | SSuU€Thik,Shebtie Beck ﬁ

ace
FIGS. 2-6 are flow charts showi ng the call 2processi ng actions ‘
pl ace while processing a utility tel enmet lrF‘fC'\J |. &1 G 2 shows lﬂﬁ&lm I,

steps in response to a seizure froma utidl dtyet elkenetry trunk
FIG 1, utility telenetry trunks, which are ordi
are connectable to different switches. Thg

state. It goes off-hook (action bl ock 208 a\BEEa
received fromthe trunk (action bl ock 20%).

M4y interoffice trunks,
s originally in the idle
| nk start signal is

203

TRUNK
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This is fol |l owed by the digit reception state-(action block 207).
a flow'chart in response.to digit reception.
during or following digit reception (action block 311),

consi der ed
bl ock 315)
ti meout or
interdigit
bl ock 341)

digits are
si gnal

timng (test 321), then the [
, the trunk is taken down (aogﬁzt:b
the idle state (action block 317).

(STO) as

FIG 3 is
If the trunk goes on-hook
the call is
abandoned (action block 313) and the trunk is taken down (action
and restored to the idle stateyaction block 317). If there is a
no digits are received as dete~i ned by the tests in the
n5|dered abandoned (action
k 343) and is restored to
Sﬂgre properly received, the
signal is the standard ST

If the dlglt
anal yzed (action block 323). Lf the
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determined in test 325,
type of .

(ST1, ST2,

the routing sequence 329 is entered. O herw se,
alternate ST signa

t he

or ST3) is used to determ ne the

| ength of a requested burst of ringing and this burst of ringing is
requested for application after a connectiah has been set up to the

requested neter interface unit.
bursts are 20, 40 and 60 ns.;

ot her | engt hs,

In this sp&Cific exanple,

the length of the

further experinentation may indicate that

such as 50, 100 and 150 nms. may be preferable to take

l 611

l l 631 1 641
MAX TELEMETRY] TRUNK SWITCH OVER- END-USER
DATA TIME OUT ON-HOOK LOAD, ETC. OFF-HOOK
l 613 l 623 l 633 l 643
DISCONNECT DISCONNECT | [ DISCONNECT | [ DISCONNECT
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l 615 1 625 | 635 y 645
TRUNK TRUNK TRUNK TRUNK
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l 617 1 627 l 637 l 647
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V317 317 V317 649
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ifito account, for exanple, variations in the ability to control the length
of a burst. The best arrangenent is to,.perm.t the length of the burst to be
-a~paraneter controllable by the translation recent change facility of
nodern switches. If nore than 3 different lengths (plus 0 length) are

required, differewps of utility trunks are used for different groups
of ringing burst ; for exanple, group A coul d be used for 0, 20, 40

or 60 ns. bursts, while éroup BI'EbEME'Bk SSARRAHGEMENEnd 120 ms.
Do I, DU St B ety ] b L iyl R Hcpibsihe coffoniirthertf 50
conpl et ed bef or e ande foro aontrelling W@t(@)l@‘!ﬂaddﬁlepm lme rAngmgesgubmgmg
i's sent to the Mddnnection is established over a customer line between a central office (21) and
| customer station equipment. The connection is between a data accessing device such
as a meter reading controller and a customer premises device such as a meter
interface unit (30). Signals are exchanged over the connection between these two
units without alerting the customer via a ringing signal and without changing the
supervisory state of the customer’s station equipment from on-hook. The connection
can also be used for controlling devices such as air conditioning units, in order, for -
example, to avoid overloads in a power distribution system. The voice switching
network (23) of the central office is used for making the connection between the
meter control unit and the meter mterface unit. Advantageously, this arrangement
can allow a large number of utility meters and comrollmg devxces to be accessed
remotely using existing telephone plant. FIGURE 1
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Ther eafg-ef——i-he—otti-ng—sequence 329 is performed. FIG .

of sthe ﬁ*ﬁlﬁmﬁ:ﬁstﬁegﬁl ng sequence. First, a detern¥natiof " frade :
test 4(1 faetherTHe Calll is an interswitch call. If %o, “thi‘s i ndicat stogppged ,'f
error 403 Sglgf:gU{ng‘?#ti lilty tel emetry trunk used on |t Me ‘calitefis: Bupgost® paged .Y
be conrleqt.ed ‘t hé&"'swijt ¢h serving the requested met e i:hiteef acepagsit.ib. fof paged .7
this I 9 net—anr—+ateeswt ¢dh call, then test 405 deter-‘gm' nes whet her the

cal | ed |cust omer associ atgd with the requested neter |i mfenf @emgipwsﬂmﬂsy _______
or out OfSErVITE " TT 350, theRrLERETRYSKCeEsSBUARRANGENERTE StAtUS TS -
returned to the trunk control programand further actions are perforned as
described in FIG 5. If the called custoner line is not busy or out of

service, then the conngefijsoninventiion relates to telephone switchiing

systems and to methods of accessing a customer premises
device:from a data accessing device via a telecommunications

switching systemn.

There has long been a need for reading utility meters periodically, a
need which in the past has been met largely through manual arrangements. More
recently, there has also been a growing desire by the electric power utilities to be
able to control consumer electric loads as a means of forestalling brownout and
blackout situations. This need has been met with only partial success in the prior art
by telemetering arrangements associated with telephone customer line access and by
the use of carrier systems connected to power distribution lines. In these
arrangements, utility meters at a telephone customer’s home or business are accessed
via the telephone customer’s line when that line is not being used for telephone calls.

. The method of accessing the line is to have a direct metallic path between the
customer’s meter reading interface and a service unit at the central office for
monitoring and controlling the off-hook/on-hook supervisory state of the customer.
Access from the central office switch to the customer is provided through the use of
a no-test trunk, i.e., a trunk which can access a customer’s line even when that line is
already in the off-hook state. The trunk uses a no-test connection, i.e., a special
metallic connection that bypasses the normal switched telephone connection and
connects without making a busy test. This metallic connection passes direct current
signal. The no-test trunk is used to get access to the meters without ringing the

"customer’s line, the latter action being perfoimed on all conventional telephone
connections. The meter is then triggered to respond by being sent signals over the
no-test connection, each signal consisting of a burst of tone of one of thirteen
frequencies in the telephone voice band. Using this arrangement, a connection is
established to the customer’s line, the service unit makes a test whether the customer -
is busy, and, if the customer is not busy, the service unit is connected to the |
customer’s meter interface. The meter interface is primed (alerted) by one of the
thirteen frequencies to respond to data signals originating from the service unit or a
controller at the utility, transmitted via the service unit. These data signals may be
either in the form of dual tone multifrequency (DTMF) signals or frequency shift
keyed binary data signals. Following the alerting of the meter interface unit, there is
an exchange of signaling information between the controller and the meter interface



T RABAT NPT AL AT
peerme———.

throuéh if necessary with the abbreviated ring as deﬂRE’é‘ig uﬂ' E}\Bckamv

(aetion block 409). When the call is cut through to t§he-emnmtUser, r unk
e1

of f -hook signal is returned to the C O service unit |2( t
goes into the telenetry data wait state (413). FIG ces@?‘%‘i@% i ons

performed if the called custoner associateg with the re,quesl-ed——nﬁe-t-er-j _
interface unit is busy or out of service (State 407).l An on- hook signal is

sent over the utility telemetering trunk to the C O VT CTE UM T .
(action bl ock UsHithesgnaling exchasge %smagaqs% forsrigseriagtthe readingcof maers, forhe

trunk is then gafsthiting dieeprs.&e%& eeaa%ilgaf thé thetd?§, forleBIRINthe prRemBidmsd@t e, it
's the res pon%t':c%'e ln':c;[té/rs or ftor contrcg?lmg a device such as an air conditoner at the called | '
customer’s residential or business location. The latter function allows a power
company to control its peak load by temporarily shutting down, possibly on a
rotating basis, a portion of the air conditioners being served. The actual reading of
the meters is performed by a reading mechanism that interfaces with the meter
interface used. Meter status information includes indications of customer tampering,
low battery, or other indications of a need for servicing. After a complete cycle of
meter readings and/or device control operations has been completed, the no-test
connection is dropped and the customer is enabled to originate new calls.

While the customer’s line is connected to the service unit, supervision of
the customer’s line is performed by the central office service unit (C.O. service unir)
which is connected by a metallic access connection that provides current sensing
supervision from a central office service unit. In modern digital switching systems,
such as the 5]5'.SS® switch manufactured by AT&T, and described in The AT&T
Technical Journal, July/August 1985, no metallic access connection is provided

3 through the voice network, so that a no-test trunk is required for monitoring direct
current supervisory signals. If the customer’s telephone station goes off-hook, a
direct current in excess of 20 milliamperes is detected by the C.O. service unit and
the central office service unit disconnects the telemetry call. In some cases, the
supervision is performed from the customer’s meter interface unit which transmits a
disconnect signal to the central office service unit to disconnect the telemetry call.

There are a number of disadvantages to this arrangement. The no-test
trunk is a facility available in very small numbers in a central office, the number
being limited by the no-test access arrangements. No-test trunks are used primarily
for checking on customers whose lines are reported as being busy for too long a
time, making tests of the resistance between the two wires of a customer line, and
manual testing of a line. In a typical switch, such as the SESS switch, only two no-
test trunks are available in an entire switch, which may serve up to several hundred .
thousand customer lines. In a typical meter reading cycle the time required for meter '
readings and/or device control operations may vary from 10 to 20 seconds. Clearly,
two no-test trunks are inadequate to serve the meter reading and device control needs
of all the customers of the SESS switch. Further, the requirement for a direct
metallic path in order to provide current sensing supervision makes it difficult to
access lines which are not connected directly to a switch but are connected through a

-




service unit, responsive to signals fromthe utilit nLroller or

internal |y triggered, to alert the MU. Using toda EPBA@EWgH

al erted by one of 13 single frequencies. Once the AaS—b
ot her signals such as frequency shift keyed data sighals_can be u7éd for
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comuni cating with the MU. The end user - 12 -{ chntbT? AG19971 h
because the user's station equi pnment does n_o}_havel alaone-of - 13

subscriber line carrier system, such as the SLC 96 (Subscriber Line Carrier)
manufactured by AT&T, since such SLC systems do not provide a metallic path for
a normal voice connection. Further, billing records for such no-test trunk calls are
made separately from the billing records for voice or data calls, thus creating
administrative problems. Further, in prior art arrangements, if a customer wishes to
originate a call while the meter reading is taking place, there are some arrangements
in which the customer is blocked until the reading is completed and other
arrangements in which the customer is blocked for a period of 1 to 2 seconds until
the no-test connection can be dropped.

Because of the small number of no-test trunks and limited no-test
access, and the fact that the no-test trunks are needed for their primary intended
purposes, the number of meters which may be monitored and devices which may be
controlled is much smaller than the number of such meters and devices served by a
typical large local central office. It is costly to add substantial numbers of extra no-
test trunks, in a digital switch such as the SESS switch which does not provide a
metallic access voice switching network, because the metallic access unit provided
for such no-test trunks is expensive. A problem of the prior art, therefore, is that
there is no arrangement available which permits a large central office, éspecially a
digital central office which does not provide a direct metallic path for telephone
connections, to access a large number of meter reading and device control interfaces
within a reasonable period over the customer lines connecting that central ofﬁce to
the telephone stations and the remote metering devices.

M. Kurachi et al,: New Telecommunications Service For Telemetering,

. International Conference on Computer Communication, 1984, pp. 219-223, teaches
the use of no-test type trunks to obtain access to a customer line in order to access
telemetering equipment without disturbing the customer by ringing the customer’s
telephone. .

US-A-3868640 discloses a system for interrogating a plurality of remote
stations over a telephone company network to obtain information such as the
readings of one or more consumer meters at each such station, which may be the
house of a consumer. _

According to one aspect of this invention there is provided a telephone
switching system as claimed in claim 1.

According to another aspect of this invention there is provided a method
as claimed in claim 6.



single frequency generator and, further, the call would be taken down if
the end user went off hook. FIG 6 is a flow diagramof the actions
performed in response to various tinmeout conditions and in response to

di sconnect signals. The switch is in a wait state (413) during the
telemetry connection. If a maximumintervgl such as 10 or 20 seconds is
exceeded (action block 611), the custoner”s line is disconnected and a
signal is sent to the MU to disconnect (action block 613), an on-hook
signal is sent over the utility telenetering trunk to the C.O service unit
(action block 615) and that trunk is taken down (action block 617) and
restored to the idle statfe@Bdve probleén 836Eed, in a departure from the prior art by

providing, for example, arrangements wherein a standard interoffice trunk,
controllable by special software of the connected switching system, is used for
accessing, over an analog customer line, a customer’s premises device such as a
meter interface unit (MIU) from a data access device, such as a utility meter
reader/device controller; this standard trunk is then connectable to the customer’s
line via a suppressed ringing connection through the communication signal
switching network, used, for example, for voice signals, in order to access the
customer’s analog line, connected to the MIU. Advantageously, such an
arrangement makes it possible to use a plurality of circuits for accessing different
meter interface units at the same time and without requiring additional expensive
specialized no-test trunks.

REPLACEMENT SHEET

0 7 AUG 1997




di sconnect functions are perforned upon conpl etion of a teI emetry access

cakl. Abilling record is then made in the sane_way-a5—4 record is
made for a conventional (voice) call. If an on- IKE?EA@EN petfettect ed on
the utility telemetering trunk, indicating a di 01 romthejutility

side (action

unit is disconnected (action block 623),” the ut

bl ock 621), then the line connecte

0 t?& emeﬂi ng linterface

[ ”@819
lh;k*a—tak'g?rr'iﬂh’l o
I j o

sent an on-hook signal (action block 625), the (action
bl ock 627), and restored to idle (317). If an oyerload or_othe ndi tion

Is detected in the switch, indicating that tele ctivities should

be tenporarily suspendddde(mchgmi switohingGgstyms.t ek as the Phigrh. 4oa0ke i 5

di sconnect ed

provide a metallic connection that can pass direct current signals; metallic access
facilities are expensive in digital switches because they bypass the digital network
which is used for passing speech signals for telephone conversations. The switching
network need not provide a metallic access from the C.O. service unit to the line
because supervision is detected at the line circuit, an interface between the switching
network and the customer line, and is passed by the software controlled processors of
the switch to the connected trunk, which passes supervision to the C.O. service unit.
Trunks such as the well-known E & M trunks or trunks using common channel
signaling have arrangements for communicating a change in supervisory state at one
end to the other end of the trunk. These arrangements are used to transmit customer
supervisory state changes to the C.O. service unit so that the unit may disconnect if a
customer goes off-hook. '

In the prior art, the only way of getting access to a customer’s line using
the standard switching network or switch fabric was to ring the customer’s line, and
to- monitor supervision from a line circuit in the switch. In a departure from the prior

" art, a new type of call connection is made in which ringing is suppressed in order to

avoid alerting the customer; supervision is monitored by the switch and transmitted
via the software controlled processors and trunk supervisory signal transport
techniques to a monitoring central office unit. The meter interface unit is alerted
without ringing the customer’s line from a connection through the standard switch
fabric of the central office by providing a new class of service for calls from the
utility, the new class of service being characterized by a connection made without
such ringing. In this case, the class of service is a class of service of the caller and
affects the nature of the call being set up. The meter interface unit is alerted thata
connection to the meter interface is desired by a tone sent to the interface unit by the
C.O. service unit, or, alternatively, by the utility controller through the service unit.
The interface unit receives these tones while in the on-hook state and processes them
without sending an off-hook signal back to the central office.

Billing records are made in the normal way that billing records are made
for calls through the switching network. Advantageously, this type of call
connection can use the normal switch fabric for accessing a customer line, while also
providing the absence of ringing necessary to access the meter interface unit without
disturbing the customer, and while continuing to use normal customer supervision
from the switch.
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(action block 633), an on-hook signal is sent qgﬁ%ﬁ@, ?f &&iﬂélenetering
trunk (action block 635), that trunk is taken k {637) and
restored to the idle state (317). If the end us r g@ g@tpgp during the
telemetering interval because the end user w shes}t eéA cgl I} (action
bl ock 641), then the line is to be dlscongected f tgring
connection, a disconnect is sent fromthe switch to the M U (actijon bl ock
643), the utility telenmetering trunk is sent. an~en=trook—(acti on bl ock 645)
and the trunk is taken down (action block 647). The end user is then

ol a0ing thi's cal| by orE Ry A sSGHRe N Lyl GRS pi bl b § bntEfon

unless they detect nngmg An exception to this rule is for a connection from a no-
test trunk wherein a special tone is provided which is recognized by the subscriber
line carrier and which will then provide a metallic bypass of the SLC. VWhen

a meter interface unit access call is set up
through a subscriber line carrier, a brief burst of ringing is applied on that
connection. In response to that brief burst of ringing, the subscriber line carrier sets
up a connection within its own switch fabric to the called customer whose meter
interface unit is being accessed. The burst of ringing is sufficiently short that the
subscriber line carrier which repeats any ringing signals that it detects on its input,
will not in fact repeat any ringing signal to that customer’s line, thus, avoiding
disturbing the customer when only the meter interface unit is being accessed.

A central office service unit interfaces between a utility controller, such
as a personal computer, at the utility and the meter interface unit connected through
the voice signal switching network. Responsive to signals from the utility controller,
the central office service unit signals the switch with the identification of the called
customer to set up a suppressed ringing connection to the desired meter interface
unit. The central office service unit or utility controller transmits alerting signals to
the meter interface unit. The central office service unit detects off-hook signals from
the switch in order to signal for a premature disconnect, and responds to a meter
interface unit disconnect signal to signal the switch for a disconnect of the meter
reading and/or device control connection. The central office service unit has a
plurality of interoffice trunks for communicating with customers connected to other
‘s..witching systems and for communicating simultaneously for reading several meters
in parallel for customers in these switching systems; it also is connectable toa -
plurality of utilities for simultaneous use over different trunks.

| For an Integrated
Services Digital Network (ISDN) station connected via a Primary Rate Interface or a
Basic Rate Interface, and a digital line, the D-channel is used for communicating
with the meters and controllable devices. This also permits the communication
signal switching network to be used for providing access to the customer’s lines and
allows the high bandwidth (64 or 16 kb./sec.) D-channel to be utilized for
communications with the meters and devices. Here, supervision is detected at the
customer premises and is transmitted by data signals over the D-channel.
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is to be understood that the above descri ptiQn .lS—oft-y-T {;f&a? preferred
enbodi nent of the invention. Nunerous ot her arr?\ gﬁ@ﬁi&y &lgevi sed by
one skilled in the art. - 13 - dainms: 1. A

3 svmtc i hg system

(21) conpri sing: _ 07 AUG 1997

The invention will now be described with reference
to the accompanying drawings, in which;

FIG. 1 is a block diagram illustrating connections for accessing -
customer meters and devices; and

FIGs. 2-6 are flowcharts of a;_:tioxis performed in setting up such
connections and in accessing meters and devices.

Referring now to FIG. 1, a
terminal such as a personal computer 10 at the office of a utility is connected by a
line or connected over an interoffice trunk to a telephone switch 21. When an access
number is dialed and received from PC 10 in switch 21, a connection is setup to a
central office service unit 20. The central service unit is located herein in a first
central office that includes switching system (switch) 21. In alternative
arrangements, the central office service unit disconnects PC 10 and dials back to
access PC 10 in order to guard against tampering of the meter reading and device
control process from unauthorized sources. This central office (C.0.) service unit 20
is connected to a plurality of central office switches, such as switch 21 and 22 by
utility telemetering trunks which are simple interoffice trunks. Each of the
switches 21 and 22, which may be housed in different wire Genters, has a switching
network, 23 and 24, respectively, for transmitting communications signals, such as
voice signals, and including the meter reading and device control signals of this
invention. Each of the switches comprises control processor means 26, operative
_under the control of a program 28, stored in memory 27 for controlling the

" operations of the switch. In response to signals received from PC 10, C.O. service

unit 20 requests utility connections by sending signals similar to the kinds of signals
sent for setting up an interoffice call to the appropriate one of switches 21 or 22.

In this specific embodiment, the method used for signaling the request to
be connected via a customer line to a particular metering interface unit (MIU) such . .
as MIU 30, MIU 32 or MIU 35 is to send out a string of multifrequency (MF) digits.
Such a string of digits usually consists of a key pulse signal (KP), a four, five, seven
or ten digit directory number and a start (ST) signal. In response to reception of
these digits, a switch such as switch 21 translates the received directory number to
identify a meter interface unit such as meter interface unit 30 and sets up a
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a swtching network (23) for interconnecting a ! H;‘)AC‘]-,' ﬂno‘ ORT
t el econmuni cati ons trunks and another mnultiplici QJ 1 mer
lines; at |east one of said trunks being connect b&e to autility pata

accessing device (10) for accessing a custoner pief 33 AUI9Z (18] 50); and
CHARACTERI ZED I N THAT said system conprj s procésgor neans (26)| operative
under the control of a program (28) for translatiing a class of ser}yice of
said at |east one of said trunks, and responsivelta said translatihg, for
est abl i shing a connection through said network without transmtting ringing

signals to an afiHeeSorCviaaQiility lelediry runk (UTT), between the central office service
unit 20, through a switching network 23 or 24, via a customer line to a MIU 30, 32

or 35.

The uility telemetry trunk has a special class of service which identifies
to the connected switch that the requested connection is to be made with ringing
suppressed. In response to a received directory number from a UTT, switch 21 sets
up a connection with ringing suppressed to MIU 30. Note that a suppressed ringing
connection differs from a conventional voice connection, not only in that a ringing
signal is not sent and that the line is not monitored for a supervisory signal to stop or
"trip” ringing, but that no check is made that a ringing signal is actually flowing to
the analog line. The ringing signal and its accompanying checks are a basic and
inherent part of any normal telephone connection. For example, even when a
facsimile call is completed, wherein no audible bell is heard, the circuits of the
terminating facsimile machine respond to the ringing signal that is sent from the
switch.

When the suppressed ringing connection to the MIU has been
established, MIU 30 is connected to C.O. service unit 20 and receives from that
service unit or from PC 10 through the service unit an alert tone to trigger the MIU
into the telemetry mode. Where '

a customer’s station equipment includes both a voice or other communication station
and an MIU, the normal ringing signal alerts the communication station, and, where
this is a voice station, thereby alerts the customer, while the tone signal sent over the
suppressed ringing connection alerts the MIU. Telemetry and control signals are
then exchanged between C.O. service unit 20 or utility controller 10 and MIU 30 and

. the data received from MIU 30 is transmitted from C.O. service unit 20 to PC 10 for
processing by the utility. Similarly, utility control signals are sent from PC 10 to
C.O. service unit 20 for transmission to MIU 30 to control devices at the customer’s
home. If a customer picks up the handset of a telephone station while the
communication between the service unit and the meters and/or devices at the
customer’s location is in progress, these communications are quickly terminated and ‘
regular service restored to the customer. An incoming call, however, will receivea .
busy signal if a utility access call is in progress.

The UTT is a conventional interoffice trunk such as an E & M trunk or 2
common channel signaling trunk. Such trunks have arrangements whereby a change
of supervision at one end is signal:ad to the other end by a tone (E & M) or by an out
of band tone or data signal. Such a trunk passes a supervisory signal, detected at a



2. A systemas clained in claim21 wherein tone Si 1 tted over

sai'd connection to alert a device (42) at cust ?L?\MEN‘T ] nt (30).
3. Asystemas clained in claim1 wherein frequehgy—stirft Keye ignals are
transmtted over said connection for exchanging|data MP gevice at a .
custonmer prem ses. 4. A systemas clai rreddn cl &i n saj dj processor
nmeans are operative under the control of & progta bi11ing
record of said connection, said process of making a billing record being
essentially the sane as a process for making a hi ord of a voice
call. line circuit and passed by the switch processor to one end of the trunk, to the C.O.

service unit to effect a disconnect of that unit when a customer goes off-hook in the
middle of a utility access call.

The C.O. service unit is expanded from prior art C.O. service units to be
connected by trunks to a plurality of switches, such as switch 21....,22, and is
connectable by a plurality of trunks (a trunk group) to each such switch. In some
cases, several trunk groups may be connected to one switch, for example, to handle
traffic to different groups of SLCs. The C.O. service unit is also connected to a
plurality of utilities, only one of which is shown, which simultaneously establish
calls to different customers.

While in this embodiment, the utility access unit PC 10 is connected to
the MIU through a service unit, an alternate configuration would permit a utility
access unit to be connected via a trunk directly to the switching network for
connection to the MIU.

The specific embodiment of FIG. 1 uses an analog line, transmitting

. voice band signals, ringing or tone alerting signals, and using direct current detection
of supervision. The term "ringing"” as used herein is used for convenience and
because of its common use, but is meant to describe any process of customer
alerting, including, for example customer tone alerting. For Integrated Services
Digital Network (ISDN) lines, supervision and customer alerting signals are
transmitted as data sigxxalé over the D-channel of the customer line.

FIG. 1 shows details of a meter interface unit. A protection circuit 40 is -
used to protect the rest of the meter interface unit 30 against damage caused by
electrical signals carrying excessively high energy. Effectively, this is over-voltage

" protection. Such protection circuits are well known in the prior art. Alert circuit 42
is used to detect the initial alerting tones used for signaling a request for a
connection to the meter interface communication circuit 46. The alert circuit
continuously monitors the line when the line is on-hook in order to detect such
signals. When such signals are detected, it activates the meter interface
communication circuit which communicates with PC 10 to exchange the reading
information from meters and the control information on meters 50 and the control
information for controlling devices 48. When a control and/or reading cycle has
been completed as determined by the C.O. service unit 20, the C.O. service unit
goes on-hook which triggers switch 21 to send a 300 millisecond minimum open

| loop signal to the MIU to signal a disconnect.



5. A systemas clainmed in claim1l wherein said SHaT aﬂ’fm operative
under the control of said programfor detecting SRRk -_rTI froma
custoner station connected over said connection j‘wd responsi ve jt

detection of said off-hook signal for disconnecltingQspagggeenedtifon. 6. A
met hod of accessing a customer prem ses. dgyice |[(48,50) froma daffa
accessing device ( 10) via a tel ecommuni cati onj swicnmgsystém(21), said
t el econmuni cations swi tching system conprisingla_swtching netwofk (23) for

swi tchably interconnecting nultiplicities of inlets and nmultiplrcities of
outlets, said inlets Inspmg cheas, eestaie SLICssuclbas AT& TS SLEL94 wilk sormnsmitx | ons

trunks, and fomvarddisédrndct (open). In many cases it will. It depends on the channel units
installed. If the disconnect is not forwarded, then the MIU detects the end of data
transmission and notifies the C.O. service unit during the data transmission, and the
C.0. service unit detects the end of data transmission and disconnects to connecting
trunk. Depending on the channel unit inventory situation, the telephone service
supplier may wish to allow off-hook transmission. In this case, the MIU detects the
end user off-hook signal in order to signal for a disconnect of the suppressed ringing
connection. In any case, it is to provide the forward disconnect through the
appropriate channel units. a

As long as the meter interface unit 30 presents an impedance in excess
of approximately 10k ohms to the line, the central office will treat the line as being
on-hook. If the customer should pick up his telephone instrument while the
communication between the PC and the meter interface unit is going on, switch 21
will detect the off-hook and cause the communication between the PC and the meter

 interface unit to be aborted by sending a disconnect signal to the MIU and an on-
" hook signal to the C.O. service unit to terminate the connection.

Arrangements for communicating with on-hook devices such as the
meter interface unit 30 are well known in the prior art and are defined, for example,
in Bellcore Technical Reference TR-TS Y-000030, Issue 1, June, 1988.

FIGS. 2-6 are flow charts showing the call processing actions that take
place while processing a utility telemétry call. FIG. 2 shows the first steps in
response to a seizure from a utility telemetry trunk. As shown in FIG. 1, utility
telemetry trunks, which are ordinary interoffice trunks, are connectable to different
-switches. The trunk is originally in the idle state. It goes off-hook (action
block 203) and a wink start signal is received from the trunk (action block 205).
This is followed by the digit reception state (action block 207). FIG. 3 is a flow
chart in response to digit reception. If the trunk goes on-hook during or following
digit reception (action block 311), the call is considered abandoned (action
block 313) and the trunk is taken down (action block 315) and restored to the idle
state (action block 317). If there is a timeout or no digits are received as determined
by the tests in the interdigit timing (test 321), then the call is considered abandoned
(action block 341), the trunk is taken down (action block 343) and is restored to the
idle state (action block 317). If the digits are properly received, the digits are
analyzed _(action block 323). If the ST signal is the standard ST signal (STO) as
determined in test 325, the routing sequence 329 is entered. Otherwise, the type of




being for connection to custoner lines, the nethod ¢ ] - 14 -
transnmtting signals (413) over a connection ?‘g?ﬂ"r‘ﬂ“ﬁﬁ{tﬁ |T cust oner

prem ses device over said custoner line fromisdid data acces#i g devi ce;
and CHARACTERI ZED BY: determining that a clags |of 0SeAUGd®9% of an inlet
connected to said data - 11 -

alternate ST signal (ST1, ST2, or ST35 is used to determine the length of a requested
burst of ringing dnd this burst of ringing is requested for application after a
connection has been set up to the requested meter interface unit. In this specific
example, the length of the bursts are 20, 40 and 60 ms.; further experimentation may
indicate that other lengths, such as 50, 100 and 150 ms. may be preferable to take
into account, for example, variations in the ability to control the length of a burst.
The best arrangement is to permit the length of the burst to be a parameter
controllable by the translation recent change facility of modem switches. If more
than 3 different lengths (plus 0 length) are required, different groups of utility trunks
are used for different groups of ringing burst lengths; for example group A could be
used for 0, 20, 40 or 60 ms. bursts, while group B could be used for 0, 80, 100 and
120 ms. bursts. The burst of ringing is used in the SLC to assign a time slot for the
connection to the customer’s MIU, but is sufficiently short that it is completed before
the connection is actually made; thus, no ringing signal is sent to the MIU.
Thereafter, the routing sequence 329 is performed. FIG. 4 is a flow diagram of the
steps of the routing sequence. First, a determination is made by test 401 whether the
call is an interswitch call. If so, this indicates an error 403 since the utility telemetry
trunk used on the call is supposed to be connected to the switch serving the requested
meter interface unit. If this is not an interswitch call, then test 405 determines
whether the called customer associated with the requested meter interface unit is
busy or out of service. I so, then the busy or out of service status is returned to the
trunk control program and further actions are performed as described in FIG. 5. If
the called customer line is not busy or out of service, then the connection is cut
through if necessary with the abbreviated ring as derived in block 327 (action
"block 409). When the call is cut through to the end user, a trunk off-hook signal is
returned to the C.O. service unit 20. The trunk then goes into the telemetry data wait
state (413). FIG. 5 describes the actions performed if the called customer associated
with the requested meter interface unit is busy or out of service (state 407). An on-
hook signal is sent over the utility telemetering trunk to the C.O. service unit 20
(action block 501) and the trunk is taken down (action block 503). The trunk is then :
in the idle state (317).

In the telemetry data wait state, it is the responsibility of the C.O.
service unit, responsive to signals from the utility controller or internally triggered,
to alert the MIU. Using today’s equipment, the MIU is alerted by one of 13 single
frequencies. Once the MIU has been alerted, other signals such as frequency shift
keyed data signals can be used for communicating with the MIU. The end user



accessing device is a class of service requiring HEPééihﬁﬁﬁghSHﬁgra
suppressed ringing connection (203); and establigh rﬁg‘§“§ﬁppress djringing
connection (409) fromsaid inlet to an outlet of |sdi ﬁthgﬁ etwork for
connecting said data accessing device to a custorer ected|to
station equi pnent of a custoner, mherelgzsald si gnd rted over
sai d suppressed ringing connection nmethod gs clainmed in claim6
wherein said switching network is a voice band sigmat—3Sw tchi ng net wor k
said custoner |ines are anal og custoner |ines,

cannot alert the MIU because the user’s station equipment does not have a one-of-13
single frequency generator and, further, the call would be taken down if the end user
went off hook.

FIG. 6 is a flow diagram of the actions performed in response to various
timeout conditions and in response to disconnect signals. The switch is in a wait
state (413) during the telemetry connection. If a maximum interval such as 10 or 20
seconds is exceeded (action block 611), the customer’s line is disconnected and a
signal is sent to the MIU to disconnect (action block 613), an on-hook signal is sent
over the utility telemetering trunk to the C.Q. service unit (action block 615) and that
trunk is taken down (action block 617) and restored to the idle state (317). The same
disconnect functions are performed upon completion of a telemetry access call. A
billing record is then made in the same way as a billing record is made fora
conventional (voice) call. If an on-hook signal is detected on the utility telemetering
trunk, indicating a disconnect from the utility side (action block 621), then the line
connected to the metering interface unit is disconnected (action block 623), the
utility telemetering trunk is sent an on-hook signal (action block 625), the trunk is
taken down (action block 627), and restored to idle (317). If an overload or other
condition is detected in the switch, indicating that telemetering activities should be
temporarily suspended (action block 631), then the customer’s line is disconnected
(action block 633), an on-hook signal is sent over the utility telemetering trunk
(action block 635), that trunk is taken down (action block 637) and restored to the
idle state (317). If the end user goes off-hook during the telemetering interval
because the end user wishes to place a call (action block 641), then the line is to be

-disconnected from the telemetering connection, a disconnect is sent from the switch
to the MIU (action block 643), the utility telemetering trunk is sent an on-hook
(action block 645) and the trunk is taken down (action block 647). The end user is
then prepared to be processed in the normal way by receiving dial tone and placmg
this call by dialing the appropriate digits (state 649).

It is to be understood that the above description is only of one preferred
embodiment of the invention. Numerous other arrangements may be devised by one
skilled in the art.



and the establ i shing step conprises establishing a suppressed r|ng|ng

network for connecting said data accessing device
| ine connected to said station equi pnent of said c B8
claimed in claim?7 conprising establlshlnq3a connedt ifon éfggﬁ
accessing device to said inlet prior to sard “est abl|i $hi @ supc
ringi ng connection. 9. A nethod as clainmed in clain8 sal 0
connection fromsaid data accessing device is established over an
i nteroffice trunk.
Claims:

1. A telephone switching system (21) comprising:

a switching network (23) for interconnecting a multiplicity of
telecommunications trunks and another multiplicity of analog customer lines;

at least one of said trunks being connectable to a utility data accessing
device (10) for accessing a customer premises device (48,50); and

CHARACTERIZED IN THAT said system comprises processor means
(26) operative under the control of a program (28) for translating a class of service of
said at least one of said trunks, and responsive to said translating, for establishing a
connection through said network without transmitting ringing signals to an analog
customer line.

2. A system as claimed in claim 1 wherein tone signals are transmitted
over said connection to alert a device (42) at customer station eguipment'(30).

3. A system as claimed in claim 1 wherein frequency shift keyed signals
are transmitted over said connection for exchanging data with a device at a customer
premises.

4. A system as claimed in claim | wherein said processor means are
operative under the control of a program for making a billing record of said
connection, said process of making a billing record being essentially the same as a
process for maldng a billing record of a voice call.

5. A system as claimed in claim 1 wherein said processor means is
operative under the control of said program for detecting an off-hook signal from a
customer station connected over said connection and responsive to a detection of
said off-hook signal for disconnecting said connection.

6. A method of accessing a customer premises device (48,50) from a data
accessing device (10) viaa telecommunications switching system (21), said
telecommunications switching system comprising a switching network (23) for
switchably interconnecting multiplicities of inlets and multiplicities of outlets, said
inlets being for connection to interoffice telecommunications trunks, and said outlets
being for connection to customer lines, the method compnsmo



10. A nmethod as clainmed in claim7 wherein said transmtting conprises
transmtting tone signals. 11. A nmethod as cl ai medg-A—et ,;.1_57!__mn sai d
transmtting conprises transmtting frequency shif ME 'E 4 ough
said network. 12. A nmethod as clained in claim7 c ST ng establ§shing a
connection between said data accessing devi,ce and § ¢ery+ fdoiFcet service
unit, connectable to said network. SELE rﬁ?ﬂﬂ@ .

transmitting signals (413) over a connection for accessing said customer
premises device over said customer line from said data accessing device;

and CHARACTERIZED BY:

determining that a class of service for an inlet connected to said data
accessing device is a class of service requiring establishment of a suppressed ringing
connection (203); and

establishing a suppressed ringing connection (409) from said inlet to an
outlet of said switching network for connecting said data accessing device to a
customer line connected to station equipment of a customer;

wherein said signals are transmitted over said suppressed ringing

connection.

7. A method as claimed in claim 6 wherein said switching network is a
voice band signal switching network, said customer lines are analog customer lines,
" and the establishing step comprises establishing a suppressed ringing connection
from said inlet to an outlet of said voice band signal switching network for
connecting said data accessing device to an analog customer line connected to said
station equipment of said customer. '

8. A method as claimed in claim 7 comprising establishing a connection
from said data accessing device to said inlet prior to said establishing said
suppressed ringing connection.

9. A method as claimed in claim 8 wherein said connection from said
data accessing device is established over an interoffice trunk.

10. A method as claimed in claim 7 wherein said transmitting comprises
transmitting tone signals.

11. A method as claimed in claim 7 wherein said transmitting comprises
transmitting frequency shift keyed signals through said network.

12. A method as claimed in claim 7 comprising establishing a connection
between said data accessing device and a central office service unit, connectable to
said network. O

i S
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13. A nmethod as clainmed in claim12 wherein said establishing a connection
bet ween sai d data accessing device and said central -office-serviceunit

conpri ses establishing a connection from said accessi ' '
central office service unit over a custoner line. 14. [GII "‘E ﬂIEWE ned
in claim12 wherein a plurality of switch in differ s IS

connectable to said service unit. 15. A rree?'?ﬂoa as claimed in claim 12
conprising the step of establishing a plurality of simultaneous suppressed
ringing connections in one of said plurality of
13. A method as claimed in claim 12 wherein said establishing a
connection between said data accessing device and said central office service unit
comprises establishing a connection from said accessing device to said central office
service unit over a customer line.

14. A method as claimed in claim 12 wherein a plurality of switches in
different wire centers is connectable to said service unit.

15. A method as claimed in claim 12 comprising the step of establishing
a plurality of simultaneous suppressed ringing connections in one of said plurality of
switches from said service unit to a plurality of customer stations.

16. A method as claimed in claim 7 comprising the 'step of making a
billing record for said suppressed ringing connection in essentially the same manner
as making a billing record for a voice call.

17. A method as claimed in claim 7 comprising the step of detecting an
off-hook signal on said suppressed ringing connection for disconnecting said
suppressed ringing connection.

18. A method as claimed in claim 7 wherein said establishing comprises
establishing a connection for connecting to a meter interface unit.

19. A method as claimed in claim 18 wherein said meter interface unit is
also connected to a controllable device and said transmitting comprises transmitting
signals for controlling said controllable device over said connection.
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switches fromsaid service unit to a pl ur:"al'ity of custoner stations. 16. A

method as clained in claim7 conprising thé step of making a billing record
for said suppressed ringing connection in essentially the same nanner as
making a billing record for a voice call. 17. A method as clained in claim

7 conprising the step of detecting an off -]_?ook signal on said suppressed
ri ngi ng connection for disconnecting sai d~-Suppressed ringing connection.
18. A nmethod as clained in claim7 wherein said establishing conprises
establishing a connection for connecting to a nmeter interface unit.

Abstract
TELEMETRY ACCESS ARRANGEMENT
This invention relates to a method and apparatus for accessing customer meters (50)
and for controlling devices (48) over a telephone line. A suppressed ringing
connection is established over a customer line between a central office (21) and
customer station equipment. The connection is between a data accessing device such
as a meter reading controller and a customer premises device such as a meter
interface unit (30). Signals are exchanged over the connection between these two
units without alerting the customer via a ringing signal and without changing the
supervisory state of the customer’s station equipment from on-hook. The connection
can also be used for conn'dlling devices such as air conditioning units, in order, for
example, to avoid overloads in a power distribution system. The voice switching
network (23) of the central office is used for making the connection between the
meter control unit and the meter interface unit. Advantageously, this arrangement
can allow a large number of utility meters and conwolling devices to be accessed
- remotely using existing telephone plant. FIGURE 1
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interface unit

in claim18 Wherein said neter

al so connected to a controll able device and said transmtting conprises

19. A nethod as cl ai med

transmitting signals for controlling said controllable device over said

connecti on.
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