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Method to assign a Customer Premises
Equipment to a Subscriber's Data Record,
Demarcation Point Unit, and Network Ele-

ment

The invention relates to a method to assign a customer prem-
ises equipment to a subscriber's data record according to the
preamble of claim 1, to a demarcation point unit according to
the preamble of claim 4, and to a network element for a central

office, according to the preamble of claim 5.

Such telecommunication's networks are well known, for example

from EP 1 986 351 Al, and EP 2 015 480 Al.

Both, optical and wireless access networks normally are
point-to-multipoint networks. Each customer has a connection
point, where he or she can connect whatever customer premises
equipment like simple telephones, servers, or multimedia de-
vices. Such connecting equipment is being done by the customer
himself or herself and can also be changed at whatever time.
There is a need to register the used equipment in the central
office of the network operator and to unambiguously assign it

to a subscriber's data record.

To this end it is known that the customer performs a certain
procedure, in the course of which a code received from the op-
erator is to be entered. Such registration procedure is time

consuming, cumbersome and error-prone.

SUBSTITUTE SHEET (RULE 26)
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The invention deals with the problem of providing a method
and respective devices to assign a customer premises equipment
to a subscriber's data record registered in the central office

of the network operator.

This problem according to the invention is solved by a method
according to the teaching of claim 1, by a network terminating
unit according to the teaching of claim 4, and by a network
element for a central office, according to the teaching of

claim 5.
The invention makes use of two circumstances:

On the one hand network operators often insist on terminating
their network with each customer by a device being separated
from any customer's devices and being in their own responsibil-
ity. It is known also that such units, then called demarcation
point units, also are assigned unambiguous and individual iden-
tifiers. Such demarcation point units are installed under the
responsibility of the network operator, who thus knows the cus-
tomer in whose location such demarcation point unit is in-
stalled. The classical network terminating element called Net-
work Termination thus is separated into two parts. One part,
the Optical Network Termination, physically is terminating the
network, but is in the responsibility of the subscriber; the
other part, the Demarcation Point Unit, is terminating the re-

spongibility of the operator.

On the other hand any customer premises equipment foreseen
for connecting to an optical access line nowadays is built such
that, when in operation, it regularly reports the received sig-

nal amplitude to the central office, to which it is connected.

SUBSTITUTE SHEET (RULE 26)
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The inventors' idea now is to impose the demarcation point
unit's identifier on the signal coming from the central office
to the customer's device by influencing the signal amplitude of
this signal and have it reported to the central office. Of
course the chronological sequence of the imposing of the iden-
tifier has to be adapted to the reporting intervals of the cus-

tomer's device.

Further embodiments of the invention can be found in the sub-

claims and in the accompanying description.

In the following the invention will be described with refer-

ence to the accompanying drawing, in which

Figure 1 shows a telecommunication's network, in which a

method according to the invention can be performed.

Figure 2 shows a demarcation point unit according to the in-

vention.

Figure 3 shows a central office including a network analyzer
as an example of a network element according to the

invention.

Figure 1 shows both, a telecommunication's network, and a

diagram representing the signal flow therein.

The telecommunication's network includes a central office CO,
an access network, not labeled, a demarcation point unit DPUn
representing one of a multiple of network terminating units,
and an optical network termination unit ONTn representing a

subscriber's customer premises equipment.

The central office CO here is shown as including an optical

line termination unit OLT and a network analyzer NA.

SUBSTITUTE SHEET (RULE 26)
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The optical line termination unit OLT performs the conversion
between optical and electrical part and the transmission tech-

nological functions like adapting power levels.

The network analyzer NA performs some kind of network opera-

tion tasks.

It is to be noticed, that in practical realization the net-
work analyzer NA as mentioned above often is spatially sepa-
rated from the optical line termination unit OLT and then
mostly is a network element in common to more than one optical
line termination unit OLT. This does not influence the idea of

the invention.

The signal flow represented thereunder is a signal flow from
the optical line termination unit OLT within the central office
CO to the optical network termination unit ONTn. From the de-
marcation point unit DPUn on additional signal elements are

added imposed by the demarcation point unit DPUn.

This signal flow representation is by no means to scale: The
duration of either of the imposed signal elements has nothing
to do with the propagation time it undergoes. The clock of the
signal from the optical line termination unit OLT is such high
in relation to the clock of the imposed signal elements from
the demarcation point unit DPUn, that it is not even repre-
sented. The relation between the amplitude of the signal from
the optical line termination unit OLT to the imposed signal
elements from the demarcation point unit DPUn is small, namely
in the range of some few percents, not more than 20% but rather
in the range of 5%. The attenuation of the signal on its way
from the optical line termination unit OLT to the optical net-

work termination unit ONTn is not represented either.

SUBSTITUTE SHEET (RULE 26)
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The additional signal elements imposed by the demarcation
point unit DPUn represent the unambiguous and individual iden-
tifier assigned to exactly this demarcation point unit DPUn. It
thus represents a digital signature proper to this demarcation

point unit DPUn.

The amplitude of these additional signal elements on the one
hand has to be chosen such that it can be clearly detected by a
transceiver parameter monitor allegedly being part of the net-
work termination unit ONTn. On the other hand this amplitude is
to be kept such low that the regular data flow between the op-
tical line termination unit OLT and the optical network termi-

nation unit ONTn is not disturbed.

The same considerations concerning the relation between the
amplitude of the signal from the optical line termination unit
OLT and the imposed signal elements from the demarcation point
unit DPUn apply when the signal elements from the demarcation
point unit DPUn are imposed by attenuating the signal from the
optical line termination unit OLT within the demarcation point

unit DPUn.

Increasing the overall signal amplitude requires an optical
signal source like a laser or a light emitting diode. Reducing
the overall signal amplitude requires some kind of a switchable
attenuator like a coupler with a coupling factor that can be
influenced or either of the terminations of which can be

switched.

The clock with which such signature is to be imposed onto the
signal flow has to be such low, that it is ensured that the
transceiver parameter monitor in the optical network termina-
tion unit ONTn while performing its monitoring and reporting

task for sure also monitors and reports the variations recog-
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nized. This clock therefor has to be adapted to the reporting
intervals of such transceiver parameter monitor such that the
reporting intervals are not shorter than one bit of the signa-

ture imposed.

Figure 2 shows an example of such demarcation point unit DPUn
according to the invention. The optical line between the cen-
tral office CO and the network termination unit ONTn within the
subscriber's customer premises equipment is looped through
through this demarcation point unit DPUn, shown as drawn
through line. The demarcation point unit DPUn further includes
a control element, here designated as uP, a usual abbreviation
of a microprocessor, an optical transmitter Tx, and an optical
coupler coupling the optical transmitter Tx to the looped

through optical line.

The use of a microprocessor uP as control element is justi-
fied by other tasks such demarcation point unit DPUn normally
is to perform. To this end it might also be coupled to the
looped through optical line with receiving means for receiving
data from either of both directions or with means for also

transmitting towards the central office.

In principle the invention works, when the demarcation point
unit DPUn continuously imposes its signature on the signal
flow. Depending on the intelligence provided by the control
element and on the way it is coupled to the optical line, the
imposing the signature could be limited to short periods at the
beginning of communications or on demand from the central of-

fice.

Figure 3 shows a central office CO including a network ana-
lyzer NA as an example of a network element according to the

invention.
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As already previously mentioned the central office CO here is
shown as including an optical line termination unit OLT and

network analyzer NA.

The optical line termination unit OLT performs the conversion
between optical and electrical part and the transmission tech-

nological functions like adapting power levels.

The network analyzer NA performs some kind of network opera-

tion tasks.

The optical line termination unit OLT needs not to vary from
known such optical line termination units. There is only a need
to adapt the network analyzer NA in the central office, such
.that from the parameters reported from the customer premises'
equipment, especially the received power levels, the signature
of the assigned known demarcation point unit DPUn can be de-
rived and thereby the customer premises equipment can be as-

signed to the respective subscriber's data record.

As already mentioned it is to be noticed, that in practical
realization the network analyzer NA as mentioned above often is
spatially separated from the optical line termination unit OLT
and then mostly is a network element in common to more than one
optical line termination unit OLT and more than one central of-

fice.
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Claims

1. Method for a telecommunication's network with a
central office (CO), an access network, a multiple
of demarcation point units (DPUn) and customer prem-
ises equipment (ONTn) connected thereto, to assign a
customer premises equipment (ONTn) to a subscriber's
data record registered in the central office (CO),

characterized in, that when a customer premises

equipment (ONTn) reports received signal amplitudes
in regular reporting intervals to the central office
(CO), a customer premises equipment (ONTn) is as-
signed to a subscriber's data record by uniquely in-
fluencing the signal amplitude by the demarcation
point unit (DPUn) assigned to the customer premises
equipment (ONTn), the assignment of which to a cer-
tain subscriber's data record is known in the cen-
tral office (CO), where the influencing of the sig-
nal amplitude is performed such that a digital sig-
nature individually assigned to the demarcation
point unit (DPUn) is imprinted on the signal ampli-
tude, where the bit clock underlying the signature
is such that one bit of the signature imposed is at
least as long as a reporting interval, and that the
central office (CO) fecovers the signature of the
demarcation point unit (DPUn) from the sequence of
signal amplitudes reported from the customer prem-
ises equipment (ONTn) and derives therefrom the as-
signment between customer premises equipment (ONTn)

and subscriber's data record.
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2. Method according to claim 1, characterized in,
that the demarcation point unit (DPUn) influences
the signal amplitude by additively adding the signa-
ture as supplementary signal with an amplitude being

small compared to the signal amplitude.

3. Method according to claim 1, characterized in,
that the demarcation peoint unit (DPUn) influences
the signal amplitude by attenuating the signal am-
plitude by a small amount according to the signa-

ture.

4. Demarcation point unit (DPUn) for a telecommuni-
cation's network with a central office (CO), an ac-
cess network, a multiple of demarcation point units
(DPUn) and customer premises equipment (ONTn) con-
nected thereto, where customer premises equipment
(ONTn) report received signal amplitudes in regular
reporting intervals to the central office (CO),
characterized in, that the demarcation point unit
(DPUn) is built such that the demarcation point unit
(DPUn) is in position to uniquely influence the am-
plitude of a signal from the central office (CO) to
a customer premises equipment (ONTn) connected to
the demarcation point unit, where the influencing of
the signal amplitude is performed such that a digi-
tal signature individually assigned to the demarca-
tion point unit (DPUn) is imprinted on the signal
amplitude using a bit clock underlying the signature
that is such that one bit of the signature imposed

is at least as long as a reporting interval.
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5. Network element (NA) for a central office (CO)
for a telecommunication's network with a central of-
fice (CO), an access network, a multiple of demarca-
tion point units (DPUn) and customer premises equip-
ment (ONTn) connected thereto, characterized in,

that the network element (NA) is built such that the

network element (NA) is in position to recover a
signature of a demarcation point unit (DPUn) from
the sequence of signal amplitudes reported from a
customer premises equipment (ONTn) and to derive
therefrom the assignment between customer premises

equipment (ONTn) and subscriber's data record.
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