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Description
FIELD
[0001] Embodiments of the invention relate generally

to the field of passive optical networks and more partic-
ularly to registration of optical network units.

BACKGROUND

[0002] A passive optical network (PON) comprises a
central terminal, the optical line termination (OLT), which
serves a plurality of optical network units (ONUs) at or
near subscriber locations. PONs are described more fully
in ITU-T G.984.3, titled "Gigabit-capable Passive Optical
Networks (G-PON): Transmission Convergence Layer
Specification" (March 2008) and ITU-T G.987.3, titled
"10-Gigabit-Capable Passive Optical Networks (XG-
PON): Transmission Convergence (TC) Specifications"
(October 2010), in IEEE 802.3ah (2004), "Media Access
Control Parameters, Physical Layers, and Management
Parameters for Subscriber Access Networks," and in
IEEE 802.3av (2009), "Physical Layer Specifications and
Management Parameters for 10 Gb/s Passive Optical
Networks." In a power-splitting PON, the OLT launches
a modulated signal into an optical fiber. The signal is
divided by a tree of optical splitting devices, or in some
cases electrical repeaters, such that each ONU receives
a copy of the complete signal, from which it decodes a
subset of the signal that is of interest to itself.

[0003] EP2175617 discloses a method for subscriber
port positioning. When a subscriber initiates an access
request, terminal equipment captures the access request
message, adds subscriber basic information into the ac-
cess request message, and transmits this to office equip-
ment, which may comprise an Optical Line Terminal
(OLT). The office equipment may add terminal informa-
tion and forward this to a broadband access server.
[0004] In the upstream direction, each ONU transmits
its traffic in a series of distinct bursts, each of which is
orchestrated by the OLT in such a way that bursts from
separate ONUs do not overlap in time; time-interleaved
resource sharing is often referred to as time division mul-
tiple access (TDMA). The signals from the plurality of
ONUs are merged by the tree of passive optical splitters
to reach the OLT by way of a single fiber.

[0005] Intraditional copper paircommunications, there
is a direct relationship between a physical pair of wires
atthe central office and a given subscriber terminal. How-
ever a PON is a multiple-access medium, and there is
no physical way to uniquely associate a given subscriber
with a given terminal, for example on the OLT.

[0006] To deliver the correct service to a given sub-
scriber, it is necessary to assign a physical ONU device
to the subscriber, and to associate some identification of
that physical ONU device with the protocol layers of the
service. Frequently, an ONU identification is the factory
serial number burned into the ONU when it is manufac-
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tured, but it can be any information whose uniqueness
can be assured within the scope of the operator’'s domain,
e.g., a media access control (MAC) address. The ONU
identification information may be permanent, as in the
case of a serial number or MAC address, or alterable, as
in some of the cases described further below.

[0007] The process of associating an ONU with a sub-
scriber begins when the subscriber contacts the telecom-
munications operator’s service order entry (SOE) func-
tion to place an order for telecommunications service.
The SOE function collects subscriber information such
as name, street address, desired set of telecommunica-
tions services (for example: Internet service tier or IPTV
channel line-up), and any pre-existing information that
may need to be carried over, for example, a pre-existing
telephone number, or possibly even a complete service
definition. The latter could be appropriate in the case that
the subscriber is moving from one home to another.
[0008] The SOE function supplies service definition in-
formation to a provisioning operations system (POS)
function, whichis responsible for translating the subscrib-
er’s street address into a specific central office, a specific
multi-PON OLT terminating equipment (in the case of
interest for this invention), and a specific PON. The POS
also interprets information such as IPTV, internet or tel-
ephone service parameters into the necessary detailed
bit and byte-level provisioning information necessary to
configurethe OLT, the ONU, and possibly other elements
that are not pertinent to this invention (for example au-
thentication parameters in an authentication server).
[0009] Possibly through the mediation of an element
management system (EMS) function, the POS commu-
nicates the OLT and ONU parameters to the proper OLT.
Because no ONU has yet been installed, the OLT retains
these parameters, pending the appearance and registra-
tion of the proper ONU. The OLT is then said to have a
pre-provisioned service for the given subscriber. The
EMS assigns a subscriber management identifier (SMI)
to the subscriber's ONU. This is normally a sequence of
fields in the nature of

<OLT identifier>-<slot number>-<port number>-
<ONU number>,

where the first three fields are fixed by the network and
equipment topology that serves the subscriber’s partic-
ular location, and the ONU number is free to be chosen
at will, as long as it does not conflict with another SMI.
Customarily, the ONU number is selected as an integer
in the range from 1 to the maximum number of ONUs
supported on the particular PON, for example 64. The
SMI uniquely identifies the subscriber, and all of the sub-
scriber’s provisioned services, in a way that can be sent
to the correct OLT, where it comprises most of the infor-
mation necessary to deliver service to the subscriber
from the previously provisioned service parameters,
namely a slot and port number. In the context of this in-
vention, the SMI is not necessarily the same as the later
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3 EP 2710 813 B1 4

described subscriber identification used to identify a spe-
cific subscriber out of all of the telecommunication oper-
ator’s customers, although it will be apparent to one of
ordinary skill in the art that the SMI may be used in some
embodiments as the subscriber identification.

[0010] When the OLT discovers a new ONU, the OLT
assigns a PON address to the ONU, that is, a value
through which the ONU is identified in PON transactions
across the optical distribution network. The OLT assigns
a PON address to a specific ONU, which it identifies by
the ONU’s serial number. The discovery protocol of all
PON systems includes a method in which the ONU re-
ports its serial numberto the OLT. In the present descrip-
tion, the term ONU identification is used to include any
single information element or combination of information
elements that are permanently associated with a partic-
ular ONU during manufacture and that are, individually
or in combination, unique to that ONU. In this sense, a
MAC address, for example, is logically the equivalent of
an ONU identification; or in another case the ONU iden-
tification may include, or consist solely of, the ONU’s se-
rial number.

[0011] However, no service can be delivered until a
correlation or a mapping is established between the sub-
scriber’s identity, subscriber identification (e.g., SMI),
and the specific ONU that is installed at the subscriber’s
premises. This is logically equivalent to the necessity for
the SMI to be correlated to the ONU’s PON address. The
process of associating a service and billing entity (the
subscriber) with a physical ONU, and associating the
physical ONU with protocol layer identifiers, is called reg-
istration.

[0012] The SOE system also coordinates the service
order with a work force administration (WFA) function, to
assign a work order or installation order to a particular
installer, possibly at a particular date and time. The work
order contains information about the street address, the
required ONU type, and service information such as a
telephone number or IPTV subscription profiles, such
that the installer is capable of verifying service at the time
of installation. It is to be noted that, in this use case, no
specific ONU identifier is included in the work order. The
installer is free to use any available ONU of the proper
type.

[0013] It willbe appreciated that most of the information
items noted above, as well as a work order number, can
be used to uniquely identify the subscriber, the intended
geographic location of the ONU, and the specified serv-
ices. Accordingly, the term subscriber identification is to
be understood to encompass any of these or other infor-
mation items that are uniquely associated with the col-
lection enumerated above. Knowing the subscriber iden-
tification is also equivalent to knowing the SMlinthe OLT
system.

[0014] It is desirable to pre-provision service into the
telecommunications network, and particularly into the
OLT, such that, when the ONU is physically installed at
the subscriber premises, service comes up immediately,
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and the installer can verify the integrity of all services
while still on-site, and therefore without the need for the
delay and expense of an additional site visit.

[0015] In one registration solution, a service provider
selects a particular ONU from inventory, assigns that
ONU'’s identification to a subscriber installation order
(i.e., subscriber work order), and assures the correct
ONU is installed at the subscriber location. This registra-
tion solution is referred to herein as the pre-registration
solution and is, at least partially, described in ITU-T
G.984.3 Amendment 1, titled "Gigabit-capable Passive
Optical Networks (G PON): Transmission convergence
layer specification; Amendment 1 - Specification of the
ONU registration method and various clarifications"
(February, 2009). This solution is further described in
Broadband Forum Technical Report TR-156, titled "Us-
ing GPON Access in the Context of TR-101" (issued De-
cember, 2008). Since the ONU identification and sub-
scriber identification are known a priori, it is straightfor-
ward for the service provider to associate the ONU iden-
tification with the subscriber identification and provision
telecommunication service to the ONU via the SMI into
the OLT serving that ONU. With this method, the OLT
and ONU are able to initialize service as soon as the
ONU is installed in the PON for on the spot service val-
idation.

[0016] However, the pre-registration solution presents
significant logistical problems. Specific ONUs must be
identified in inventory, located in a warehouse, and
moved from the warehouse to a staging area to a truck
to a subscriber’s premises by multiple personnel over the
course of at least a few days. There are many opportu-
nities for errors in this sequence, and, absent errors, there
is always the possibility that the designated ONU turns
out to be damaged or defective and, therefore, cannot
be used.

[0017] The pre-registration solution may be suitable for
some ONU installations, for example, PON-fed remote
multiplexes or multiple-dwelling units (MDUs). Such in-
stallations are characterized by having been planned un-
der engineering work orders, rather than subscriber in-
stallation or repair work orders. The lower volume of
these installations may make it feasible to stage specific
ONU equipment. However, the pre-registration solution
is not ideal for high-volume residential ONU installation.
[0018] Another registration solution, referred to herein
as the pre-provision solution, does not presuppose that
ONU identification is known in advance of ONU installa-
tion. Service is pre-provisioned for the subscriber using
the subscriber identification at the OLT but without a cor-
responding ONU identification. At installation time, an
installer selects any ONU of the proper type from those
ONUs available, for example on the truck. To associate
the ONU with the subscriber, the installer communicates
with an operator at the service provider operations center
(e.g., network operations center). The installer commu-
nicates with the operator through voice or textual com-
munication, for example by way of a cell phone, and sup-
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5 EP 2710 813 B1 6

plies the operator with subscriber or work order identifi-
cation and ONU identification. The operator enters the
information into the service provider’s back-office service
management information technology (IT) system to cre-
ate an association between the ONU and the subscriber
(i.e., register the ONU). The ONU identification is thus
correlated with the subscriber identification and the pre-
provisioned service parameters. By transmitting the ONU
identification to the OLT in conjunction with the pre-pro-
visioned service identifier, the IT system enables the OLT
to then bring up service, which can be validated by the
installer at the subscriber premises.

[0019] The pre-provision solution requires human in-
teraction at both the subscriber premises and the network
operations center. Coordination between the installer
and the operator may be hampered by the availability of
the operator, schedule conflicts, or by any number of rea-
sons that inhibit the operator’s ability to communicate
with the installer or respond to the registration request.
Furthermore, verbal or text-message communication of
the subscriber identification and ONU identification is er-
ror prone and time consuming. For these reasons, the
pre-provision solution is not used in practice.

[0020] Figure 1is a block diagram illustrating the com-
ponents of a pre-provision solution according to the prior
art. The telecommunications network 100 includes OLT
120 coupled to a plurality of ONUs, of which an ONU 110
newly installed at, or near, a subscriber premises is
shown. The ONU 110 is coupled to the OLT 120 via a
PON ink 121. The OLT 120 s further coupled to a service
provider's IT system 170 through one or more network
links 171.

[0021] During installation, an installer 140 couples the
ONU 110 to the PON, performs any pre-service tasks
(e.g., mounting the ONU, connecting computers or serv-
ice devices to the ONU and providing power to the ONU)
and then contacts an operator at the network operations
center (NOC) 160 via a cell phone 150 through a com-
munication link 151. When the ONU 110 powers up and
initializes, it announces itself to the OLT 120 viathe PON.
Although the ONU 110 supplies its serial number to the
OLT 120 as an intrinsic part of the ONU discovery proc-
ess, the OLT 120 has no way to associate the ONU 110
with a subscriber or with service parameters.

[0022] Thus, the installer 140 collects the correspond-
ing subscriber identification and ONU identification. For
example, a paper record of a work order may contain the
subscriber identification. The subscriber identification
may indeed be implicit in the work order number, as is
the intended geographic location of the installation. The
installer 140 can read the serial number from the housing
of the ONU 110. The installer 140 relays this information
to the NOC operator via the cell phone 150. The NOC
operator creates an association between the subscriber
identification and the ONU identification in the IT system
170. The IT system 170 communicates the association
to the OLT 120, which provisions telecommunication
service to the ONU 110 using the pre-provisioned service
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parameters.

[0023] A third registration solution exists, referred to
herein as the registration ID solution. In this solution, the
OLT initially associates a new ONU, not by its ONU iden-
tification but rather by a registration ID (sometimes also
referred to as a password). The registration ID solution
is , at least partially, described in ITU-T G.984.3 Amend-
ment 1 and further described in a Telcordia Presentation,
titled "ITU PON - Past, Present, and Future" (prepared
July 30, 2008). The registration ID solution is further de-
scribed in Broadband Forum Technical Report TR-156.
Upon creation of the installation order or repair order, a
registration ID is generated and associated with the work
order. Depending on the service provider policies, the
registration ID may be very simple (e.g., the ONU number
on the PON) or very elaborate (e.g., a cryptographically
unique string similar to a license key for commercial soft-
ware). Telecommunication service is then provisioned
with the OLT in association with the registration ID. The
registration ID is communicated either to the installer
(e.g., via a field on a work order) or to the subscriber
(e.g., by postal mail). Upon installing the ONU, a regis-
tration ID promptis presented (e.g., by asimple web page
served by the ONU) and the registration ID is entered
into the ONU or into a computer connected to the ONU.
It will be appreciated that serving a web page by the ONU
increases the cost and complexity ofthe ONU to adegree
and exposes the underlying software to potential tam-
pering.

[0024] When the ONU initializes onto the PON with the
OLT, the OLT associates the ONU to the proper SMI by
its registration 1D only. During this initialization, the OLT
also learns the ONU’s identification. Once the OLT learns
the ONU identification, the OLT may be instructed to
switch from registration ID recognition to ONU identifica-
tion recognition, such that the registration ID is no longer
used. This process is commonly known as locking the
ONU.

[0025] Although the registration ID solution is widely
used, it has its own disadvantages. One of these is ap-
parent in the fact that a locking policy may be required:
if the subscriber has actual or potential access to the
registration ID, it can be changed, affecting either service
orsecurity, or both. ltis alsoinconvenient and error-prone
to enter an especially long registration ID, and there is
no standard feedback mechanism by which the OLT can
convey an error message and an invitation to try again.
[0026] The pre-provision solution would be the pre-
ferred method of registration if it were possible to avoid
the coordination and communication problems inherent
between humans. Therefore, the present disclosure de-
scribes methods, systems, and apparatus to overcome
the disadvantages described with reference to the pre-
provision solution.

[0027] It will be appreciated that, if an existing ONU
fails and must be replaced, the identity of the new ONU
must be discovered in one of the same ways that have
been described above for new ONU installation.
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SUMMARY

[0028] Embodiments of the invention include a system
for registering an optical network unit (ONU) installed in
a passive optical network (PON), including a mobile ter-
minal, a registration server, and an optical line terminal
(OLT). The mobile terminal is configured to collect an
ONU identification from the ONU, collect a subscriber
identification, and transmit the ONU identification and the
subscriber identification to a registration server via a
communication system. The registration server is con-
figured to receive the ONU identification and subscriber
identification from the mobile terminal via the communi-
cation system, retrieve subscriber information from a
subscriber database based on the subscriber identifica-
tion, associate the ONU with the subscriber information,
and transmit, to an optical line terminal, an association
between the physical ONU and the subscriber informa-
tion as identified in the OLT by SMI. The optical line ter-
minal (OLT) is configured to serve as an endpoint for the
ONU in the PON.

[0029] Embodiments ofthe invention include a method
performed by a registration server for registering an op-
tical network unit (ONU) in a passive optical network
(PON). The registration server receives an ONU identi-
fication, that was previously collected at a mobile termi-
nal, viaa communication network. The registration server
receives a subscriber identification, that was previously
collected at the mobile terminal. The registration server
retrieves subscriber information based on the subscriber
identification from a subscriber database. The registra-
tion server associates the ONU with the subscriber infor-
mation and transmits an association between the ONU
and the subscriber information to an optical line terminal
(OLT) serving as an endpoint for the ONU in the PON.
Embodiments of the invention include a method per-
formed by a mobile terminal for registering an optical net-
work unit (ONU) in a passive optical network (PON). The
mobile terminal collects an ONU identification and a sub-
scriber identification. The mobile terminal transmits the
ONU identification and subscriber identification to a reg-
istration server to associate the ONU with a subscriber
corresponding to the subscriber identification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The present invention is illustrated by way of
example, and not by way of limitation, in the figures of
the accompanying drawings in which like references in-
dicate similar elements. It should be noted that different
references to "an" or "one" embodiment in this disclosure
are not necessarily to the same embodiment, and such
references mean at least one. Further, when a particular
feature, structure, or characteristic is described in con-
nection with anembodiment, itis submitted that it is within
the knowledge of one skilled in the art to effect such fea-
ture, structure, or characteristic in connection with other
embodiments whether or not explicitly described.
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[0031] The invention may best be understood by refer-
ring to the following description and accompanying draw-
ings that are used to illustrate embodiments of the inven-
tion. In the drawings:

Figure 1is block diagramillustrating the components
of a pre-provision solution according to the prior art.
Figure 2A is block diagram illustrating the compo-
nents of an ONU registration system according to
embodiments of the invention.

Figure 2B illustrates a data flow diagram showing
steps performed at a mobile terminal, a registration
server, and an OLT and information communicated
during the registration of an ONU according to em-
bodiments of the invention.

Figure 3 illustrates a data flow diagram showing
steps performed at a mobile terminal, a registration
server, and an OLT and information communicated
during a work order installation, including registra-
tion, of an ONU according to embodiments of the
invention.

Figure 4 illustrates a flow chart of a method for reg-
istering an ONU with a mobile terminal inaccordance
with embodiments of the invention.

Figure 5 illustrates a flow chart of a method for reg-
istering an ONU with a registration server in accord-
ance with embodiments of the invention.

Figure 6 is a block diagram illustrating a PON includ-
ing a registration server, an OLT, and a plurality of
ONUs according to embodiments of the invention.

DETAILED DESCRIPTION

[0032] The following description describes methods
and apparatus for registration of an ONU in a PON. In
the following description, numerous specific details such
as logic implementations, opcodes, means to specify op-
erands, resource partitioning/sharing/duplication imple-
mentations, functional servers,types and interrelation-
ships of system components, and logic partitioning/inte-
gration choices are set forth in order to provide a more
thorough understanding of the present invention. It will
be appreciated, however, by one skilled in the art that
the invention may be practiced without such specific de-
tails. In other instances, control structures, gate level cir-
cuits and full software instruction sequences have not
been shown in detail in order not to obscure the invention.
Those of ordinary skill in the art, with the included de-
scriptions, will be able to implement appropriate function-
ality without undue experimentation.

[0033] References in the specification to "one embod-
iment," "an embodiment,” "an example embodiment,"
etc., indicate thatthe embodiment described may include
a particular feature, structure, or characteristic, but every
embodiment may not necessarily include the particular
feature, structure, or characteristic. Moreover, such
phrases are not necessarily referring to the same em-
bodiment.
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[0034] In the following description and claims, the
terms "coupled" and "connected," along with their deriv-
atives, may be used. It should be understood that these
terms are notintended as synonyms for each other. "Cou-
pled" is used to indicate that two or more elements, which
may or may not be in direct physical or electrical contact
with each other, co-operate or interact with each other.
"Connected" is usedtoindicate the establishment of com-
munication between two or more elements that are cou-
pled with each other.

[0035] To ease understanding, dashed lines have
been used in the figures to signify the optional nature of
certain items (e.g., features not supported by a given
implementation of the invention; features supported by
a given implementation, but used in some situations and
not in others).

[0036] In order to diminish problems with the pre-pro-
vision solution, embodiments of the invention modify the
pre-provision solution to avoid the need for coordination
between an installer at the subscriber premises and an
operator at the service provided. As such, a mobile ter-
minal is introduced to aid in the registration of an ONU
which reduces coordination issues and communication
accuracy issues during registration of an ONU. In one
embodiment, the mobile terminal is a handheld wireless
terminal with a user interface, a display screen, and a
radio communication module. This embodiment of the
mobile terminal is similar to devices used in the car rental
environment and may include an electronic reader, such
as a bar code reader, to collect information. Another em-
bodiment of the mobile terminal utilizes a cell phone with
a specialized application, possibly further utilizing a bar-
code reader component, for inputting the necessary in-
formation and transmitting to the service provider's com-
puter. Yet another embodiment may utilize other embod-
iments of a mobile terminal such as a laptop application
designed to collect the required ONU identification and
subscriber identification and communicate with the serv-
ice provider’'s computers. Still further embodiments ofthe
mobile terminal may utilize a radio frequency identifica-
tion (RFID) reader to collect information during registra-
tion from RFID transmitters. Still further embodiments of
the mobile terminal may utilize Global Positioning Sys-
tems (GPS) receivers to determine the geographic loca-
tion of the mobile terminal during installation. One of skill
in the art would recognize that suitable variations of the
mobile terminal may be utilized depending upon the spe-
cific requirements and configurations service providers
design for their ONU registration systems.

[0037] A specific ONU may be identified in a number
of ways. An ONU can be identified by a manufacturer
identity and a manufacturer serial number, which are vis-
ible on a sticker attached to the ONU housing. This in-
formation can be made available as machine-readable
information to an OLT, during the ONU discovery proc-
ess. The ONU’s identification may additionally include
information that permits its type to be determined, for
example whether it includes POTS telephone ports, and
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if so, how many. This information may be encoded in the
serial number, or may be available as secondary infor-
mation fragments, further fields on the sticker and/or ma-
chine-readable to the OLT. Furthermore, an ONU may
be delivered from the factory in a package of some kind,
for example a cardboard box or a shrink-wrap module.
The ONU type, vendor and serial number could be on
the package, as well as on the ONU itself, and an RFID
chip might well be present only in the packaging. It will
be appreciated that other forms of unique ONU identifi-
cation are also possible.

[0038] At the time of installation, the installer travels to
the designated street address. In one embodiment of the
invention, the geographic location, for example from a
GPS receiver, may be used to retrieve the work order. If
there is a choice of ONU type, the installer determines
the necessary ONU type from the work order, performs
the physical installation process, and connects it to the
PON. When the ONU powers up, its normal state pro-
gression, as defined by G.984.3, G.987.3, IEEE 802.3
and other PON standards, is to attempt to be discovered
by the OLT.In the discovery process, the OLT learns the
ONU identification (e.g., its vendor identity and vendor
serial number).However, the OLT does not know the as-
sociation between the ONU identification and the appro-
priate collection of pre-provisioned telecommunications
services, which are linked to the SMI.

[0039] Figure 2A is a block diagram illustrating the
components of an ONU registration system according to
embodiments of the invention. The telecommunications
network 200 includes OLT 203 coupled to a plurality of
ONUs, of which an ONU 204 newly installed at, or near,
asubscriber premises is shown. The ONU 204 is coupled
tothe OLT 203 viaa PON link 208. The OLT 203 is further
coupled to a registration server 202 through one or more
network links 211.

[0040] During installation, an installer 206 couples the
ONU 204 to the PON, performs any pre-service tasks
(e.g., mounting the ONU, connecting computers or serv-
ice devices to the ONU and providing power to the ONU)
and then utilizes a mobile terminal 201 to perform ONU
registration. The mobile terminal 201 collects subscriber
identification, ONU identification 209, and, optionally, ac-
tual geographic location of the ONU. The mobile terminal
201 communicates the requisite messages to the regis-
tration server 202 to complete the registration of the ONU
204 through a communication link 207.

[0041] Figure 2B illustrates a data flow diagram show-
ing steps performed at a mobile terminal, a registration
server, and an OLT and information communicated dur-
ing the registration of an ONU according to embodiments
of the invention. Along the top of Figure 2B, a mobile
terminal 201, a registration server 202, and an OLT 203
are each illustrated with a vertical line indicating the pro-
gression of time. The communication of various informa-
tion and messages is illustrated chronologically down as
horizontal arrows between the vertical lines and steps
performed are shown as boxes on the vertical lines.
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[0042] In Figure 2B, the mobile terminal 201 is coupled
with the registration server 202 through a communica-
tions link 207. In one embodiment of the invention, the
communication system is a cellular data network cou-
pling the mobile terminal 201 to the registration server
202 such as a second generation, third generation, or
fourth generation data network (e.g., EDGE network,
EDGE Evolution network, CDMA2010 network, 3GPP
Long Term Evolution (LTE) network, LTE Advanced
network , WiMAX network, GSM, PCS). In another em-
bodiment, the communication system includes a cou-
pling of wireless networks (e.g., 802.11 A/B/G/N) with
the service provider’s registration server 202 through a
network infrastructure such as the Internet. In yetanother
embodiment of the invention, the mobile terminal may be
coupled with the registration server through a wired con-
nection such as a dial-up modem over a plain old tele-
phone service (POTS) connection to the registration
server202. One ofordinary skillin the art would recognize
thatthere any many options for coupling amobile terminal
to a server at the service provider’s premises that would
serve as the communication system in various embodi-
ments of the invention.

[0043] In Figure 2B, the registration server 202 may
comprise a number of physically or logically separate
servers operated by the service provider. For example,
a work order may be retained and closed on a work-force
administration server while the association between an
ONU and a subscriber may flow through a service pro-
visioning server. Thus, in one embodiment, the registra-
tion server comprises a number of functional units that
interact to maintain work orders, ONU-subscriber asso-
ciation, and telecommunication service provisioning. In
another embodiment, the registration server is a stand-
alone server that is coupled with other services in the
service provider’s network and communicates messages
to the various servers to accomplish the ONU registra-
tion.

[0044] At some point during installation, usually after
the physical installation of the ONU at the subscriber
premises, the installer initiates registration of the ONU.
The mobile terminal 201 collects ONU identification at
step 205. In one embodiment of the invention, the mobile
terminal determines the actual geographic location
where the ONU is installed at optional step 210. The mo-
bile terminal also collects the subscriber identification at
step 215. The mobile terminal 201 communicates the
ONU identification (message 220), the subscriber iden-
tification (message 225), and, optionally, the actual ge-
ographic location (message 230) to the registration serv-
er 202. The registration server uses the subscriber iden-
tification from 225 to retrieve subscriber information from
a subscriber database at step 235.

[0045] In embodiments that utilize the actual geo-
graphic location from 230, the registration server further
retrieves the expected geographic location for the ONU
based on the subscriber information at optional step 240.
The expected geographic location for the ONU may cor-

10

15

20

25

30

35

40

45

50

55

respond to a service address previously provided by a
subscriber to the service provider or may correspond to
a designated location for the ONU installation generated
by the service provider. In either case, the registration
server 202 optionally continues to step 245 and com-
pares the expected geographic location with the actual
geographic location from 230. Using this information, the
registration server can determine ifthe actual geographic
location and the expected geographic location are in suf-
ficiently close proximity to be considered a match. The
proximity requirements vary from service provider to
service provider. In the case that there is a mismatch
between actual geographic location and the expected
geographic location, the registration server 202 raises
an exception based on the unexpected geographic loca-
tion of the ONU at step 250. This exception may be com-
municated to the mobile terminal 201 to be presented to
the installer so that the installer can react properly to the
unexpected geographic location exception. For example,
the installer may determine that no action is required and
may enter override instructions to continue installation,
or the installer may recognize that the wrong ONU or
wrong work order was being utilized at the installation
location and correct the installation by switching to the
correct ONU or work order.

[0046] It will be appreciated that expected geographic
location is just one exception that may be recognized by
the registration server 202. For example, the registration
server 202 may further verify the manufacturer and model
of the ONU being installed and raise a corresponding
exception in the same or similar manner.

[0047] In the case that the registration server 202 de-
termines there is a match between the actual geographic
location and the expected geographic location, or the
case where the actual geographic location is not utilized,
the registration server 202 continues at step 260 by as-
sociating the ONU identification with the subscriber in-
formation. The registration server 202 continues at step
265 by communicating the association between the ONU
identification and the subscriber information to the OLT
203 through one or more network links 211. The OLT
203 uses the association from 265 to provision telecom-
munications service to the ONU at step 270. In one em-
bodiment, the OLT 203 is previously configured with the
service parameters for the subscriber corresponding to
the subscriber identification, but the ONU identification
is not previously known to the OLT 203. In this case, the
ONU identification is associated with the pre-provisioned
service parameters and the ONU with the given identifi-
cation receives the service parameters after both the
ONU initializes with OLT 203 and the OLT 203 receives
the association between the ONU and the subscriber in-
formation. In another embodiment, the OLT 203 provi-
sions telecommunications service for the ONU upon re-
ceiving the association between the ONU and the sub-
scriber information where the subscriber information in-
cludes information identifying the service parameters for
that subscriber.
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[0048] One of ordinary skill in the art would appreciate
the numerous advantages to the ONU registration de-
scribed with reference to Figure 2A and Figure 2B. The
ONU registration described in Figure 2A and Figure 2B
is intrinsically more secure than the registration ID solu-
tion described in the background. Furthermore, an ONU
that does not need to support the registration ID solution
is less expensive and does not expose its underlying soft-
ware to the subscriber. Furthermore, the integration of
the mobile terminal with existing business practices, such
as work-force administration and work order location ver-
ification, allows the service provider to supply a higher
rate of successful installations.

[0049] Figure 3illustrates a data flow diagram showing
steps performed at a mobile terminal, a registration serv-
er, and an OLT and information communicated during a
work order installation, including registration, of an ONU
according to embodiments of the invention. Along the top
of Figure 3, a mobile terminal 300, a registration server
301, and an OLT 302 are each illustrated with a vertical
line indicating the progression of time. The communica-
tion of various information and messages is illustrated
chronologically down as horizontal arrows between the
vertical lines and steps performed are shown as boxes
on the vertical lines.

[0050] Figure 3 begins with the registration server 301
communicating an association between an ONU and
subscriber information to the OLT 302 with a message
305 as previously described with reference to Figure 2A
and Figure 2B. As in Figure 2A and Figure 2B, OLT 302
provisions telecommunications service to the ONU
based on the association communicated in message
305. After the OLT 302 provisions telecommunications
service to the ONU, the installer verifies that service is
fully operational. In one embodiment, the installer cou-
ples the mobile terminal 300 to the ONU to verify that
service is operational. In another embodiment, the in-
staller may utilize a computer or other customer premises
devices such as telephone sets coupled to the ONU to
verify that service is operational. Once it is determined
that service is fully operational, the installer chooses to
close out the work order. In response to the installer clos-
ingthe work order, the mobile terminal sends a work order
complete message 320 to the registration server 301. In
response to receiving the work order complete message
320, the registration server 301 closes a work order
record corresponding with the work order at step 325. In
embodiments where the registration server 301 compris-
es, logically or physically, a work-force administration
server, the registration server 301 is able to close out the
work order record directly. In other embodiments, the reg-
istration server 301 communicates a message to the ap-
propriate server within the service provider’s network to
initiate the closing of the work order record at that server.
[0051] Figure 4 illustrates a flow chart of a method for
registering an ONU with a mobile terminal in accordance
with embodiments of the invention. Figure 4 begins at
step 400 with the mobile terminal collecting the ONU
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identification. The mobile terminal may utilize any appro-
priate input method to collect the ONU identification. One
embodiment of the invention provides a user input mech-
anism to the installer to allow the installer to manually
enter the ONU identification. For example, the mobile
terminal may comprise a keypad, a keyboard, or a touch
screen input mechanism along with a prompt to the in-
staller to input the ONU identification. In another embod-
iment, the mobile terminal includes an electronic reader
designed to collect the ONU identification. In one em-
bodiment of the electronic reader, the ONU includes a
barcode that represents the ONU identification and the
mobile terminal uses a bar code reader or digital camera
to collect the ONU identification. In another embodiment
of the electronic reader, the ONU includes an RFID chip
that contains information representing the ONU identifi-
cation and the mobile terminal includes an RFID reader
that collects the ONU identification from the ONU.
[0052] In embodiments that utilize the actual geo-
graphic locations of the ONU, the mobile terminal deter-
mines the actual geographic location of the ONU at op-
tional step 405. In one embodiment of the invention, the
mobile terminal utilizes a global positioning system
(GPS) to determine the actual geographic location of the
ONU based on the location of the mobile terminal. In
another embodiment of the invention, the mobile terminal
utilizes a street address to determine the actual geo-
graphic location of the ONU. In yet another embodiment
of the invention, the mobile terminal includes a user input
mechanism appropriate to prompt the installer and ac-
cept input representing the actual geographic location of
the ONU (e.g., accepting an address, geographic coor-
dinates).

[0053] The mobile terminal continues at step 410 with
collecting subscriber identification. As with collecting the
ONU identification, the mobile terminal may prompt the
installer to input the subscriber identification through
manual entry, or may determine the subscriber informa-
tion through other mechanisms. In one embodiment of
the invention, the mobile terminal utilizes an electronic
reader to read the subscriber information from a paper
work order record using, for example, a barcode on the
paper work order. In another embodiment, the mobile
terminal uses the actual geographiclocation to determine
a corresponding subscriber and the subscriber identifi-
cation.

[0054] The mobile terminal continues at step 415 by
transmitting the ONU identification to a registration server
viaacommunication network as described with reference
to Figure 2A and Figure 2B. The mobile terminal then
continues at step 420 by transmitting the subscriber iden-
tification to the registration server, and in embodiments
utilizing the actual geographic location of the ONU, the
mobile terminal also transmits the actual geographic lo-
cation to the registration server at optional step 425.
[0055] Depending on the configuration of the registra-
tion server, the actual geographic location of the ONU,
and the expected geographic location of the ONU, the
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mobile terminal may receive an exception from the reg-
istration server indicating that the actual geographic lo-
cation of the ONU does not match the expected geo-
graphic location at step 430. In response to receiving the
exception, the mobile terminal presents the exception to
the installer to indicate the mismatch between the actual
geographic location of the ONU and the expected geo-
graphic location at step 435. In one embodiment, the mo-
bile terminal utilizes an audio presentation of the excep-
tion while in another embodiment the mobile terminal uti-
lizes a visual presentation of the exception. Still other
embodiments may utilize any combination of audio and
visual presentation of the exception to the installer.
[0056] As described with reference to Figure 3, once
the installer verifies that service is fully operational at the
ONU, the installer can, optionally, utilize the mobile ter-
minal to close out the work order. In response, the mobile
terminal transmits a work order complete message to the
registration server via the communication network at op-
tional step 440.

[0057] Figure 5 illustrates a flow chart of a method for
registering an ONU with a registration server in accord-
ance with embodiments of the invention. The figure be-
gins at step 500 with the registration server receiving,
from a mobile terminal via a communication network,
ONU identification that was collected at the mobile ter-
minal. The method continues at step 505 with the regis-
tration server receiving, from the mobile terminal via the
communication network, subscriber identification that
was collect from the mobile terminal. For embodiments
utilizing geographic location, the registration server con-
tinues optionally at step 510 with receiving the actual
geographic location of the ONU that was collected from
the mobile terminal. The registration server retrieves sub-
scriber information from a subscriber database based on
the subscriber identification at step 515.

[0058] Optionally, the registration server further re-
trieves the expected geographic location for the ONU
based on the subscriber information at step 520. In those
embodiments utilizing geographic location, the registra-
tion server compares the expected geographic location
of the ONU with the actual geographic location of the
ONU at step 525. In response to a mismatch, the regis-
tration server raises an exception based on the unex-
pected geographic location of the ONU at step 530 and
optionally transmits the exception to the mobile terminal
via the communication network at step 535.

[0059] Inthe case of match between the expected and
actual geographic location, or the instance where geo-
graphic location is not used, the registration continues at
step 540 with associating the ONU with the subscriber
information. The registration server transmits the asso-
ciation between the ONU and the subscriber information
to an OLT with the expectation that the OLT will provision
the appropriate telecommunications service to the ONU
in response at step 550.

[0060] In embodiments utilizing work order complete
messages, the registration server will receive a work or-
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der complete message from the mobile terminal at step
555 indicating the completion of the work order by the
installer at step 555. At step 560, the registration server
closes the work order in response to receiving the work
order complete message.

[0061] Figure 6 is a block diagram illustrating a PON
including a registration server, an OLT, and a plurality of
ONUs according to embodiments of the invention. In Fig-
ure 6, a service provider location 600 comprises an OLT
605 coupled with an aggregation switch 610 and a reg-
istration server 612. The aggregation switch couples a
PON served by the OLT 605 with another network 690
which is also coupled to the registration server 612. In
one embodiment, the other network 690 is the internet,
while in other embodiments the other network 690 com-
prises: a telecommunications operator backbone trans-
port network, another wide area network, or a metro eth-
ernet network. The OLT 605 is coupled to an optical dis-
tribution network (ODN) 615. The ODN 615 comprises a
series of optical fibers and splitters between the OLT 605
and the plurality of ONUs 620A-C and 625A-B in the
PON. The OLT 605 is coupled to the ODN 615 with one
or more optical fibers with, in the upstream direction, each
optical fiber ultimately carrying optical power from one or
more ONUs. The OLT 605 detects lighton an optical fiber
through an optical transceiver that is further capable of
transmitting light down the fiber toward the ONUs. Figure
6 shows a plurality of ONUs 620A-C, and 625A-B coupled
to the ODN 615. Each of the one or more ONUs, also
referred to as optical network terminals (ONTSs), converts
optical signals into electrical signals for delivery to the
subscriber via another medium such as copper or wire-
less. Each subscriber location in Figure 6 is illustrated
with a corresponding set of geographic coordinates used
in embodiments of the invention to determine the actual
geographic location of subscriber devices, i.e. subscriber
ONUs. A typical ONU allows a fiber-optic connection to
provide multiple services to a subscriber, such as plain
old telephone service (POTS), internet data, and video.
[0062] In Figure 6, the PON comprises fiber-optic con-
nections to two homes 621B and 621C. Each of the cor-
responding ONUs 620B-C serves subscribers at the
homes. These connections are referred to as Fiber-To-
The-Home (FTTH). FTTH is optimized for single-family
homes.

[0063] The PON further comprises Fiber-To-The-
Premises (FTTP) and Fiber-To-The-Building (FTTB)
connections. FTTP connections and FTTB connections
refer to fiber-optic delivery that terminates prior to reach-
ingthe subscribers’living area or work area. For example,
621A is a multi-family dwelling unit such as an apartment
complex with an FTTP connection terminated at ONU
620A. The apartment complex then provides service to
one or more subscribers through any networking tech-
nology such as conventional twisted pair, coaxial cable,
wireless, power-line communication, or even an on-site
optical network. Similarly, an office building such as 626
has an FTTB connection that terminates at ONU 625A.
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ONU 625A then converts the fiber-optic communication
into other network technologies for distribution to sub-
scribers within the office building 626.

[0064] The PON further comprises a Fiber-To-The-
Curb (FTTC) connection terminated at the ONU 625B.
With FTTC connections, the ODN terminates near the
location of several customers and some other form of
broadband is used to couple each customer with the
ONU. In one embodiment, digital subscriber line (DSL)
broadband is used to couple subscribers to the ONU. In
Figure 6, ONU 625B is coupled to a DSL access multi-
plexer (DSLAM) 630. The DSLAM 630 provides a data
connection with DSL modems 645A-B, which allow sub-
scribers in homes 649A-B to access data services pro-
vided by ONU 625B. Other embodiments may use other
broadband technologies to couple ONU 625B with sub-
scribers (e.g., category 5 or 6 twisted pair, coaxial cable,
wireless, power-line communication, or even a second-
ary optical network). ONUs 625A-B are shown as larger
than ONU’s 620A-C to indicate that some ONUs may be
designed to serve more subscribers as is typical with
ONUs providing FTTB and FTTC connections as com-
pared with ONUs providing FTTP and FTTH connections.
[0065] In Figure 6, an installer 635 has been sent to
the location of ONU 620B to replace a broken ONU. Once
the new ONU is installed, the installer 635 utilizes the
mobile terminal 636 to register the new ONU in the PON.
The mobile terminal 636 communicates with the regis-
tration server 612 through a radio communications link
637 with a base station 638. The base station is coupled
through the network 690 with the registration server 612.
In embodiments utilizing geographic location, the mobile
terminal 636 uses the geographic coordinates as deter-
mined during installation to transmit the actual geograph-
ic location of the newly installed ONU 620B to the regis-
tration server 612.

Alternative Embodiments

[0066] While the flow diagrams in the figures show a
particular order of operations performed by certain em-
bodiments of the invention, it should be understood that
such order is exemplary (e.g., alternative embodiments
may perform the operations in a different order, combine
certain operations, overlap certain operations, etc.).
[0067] Whiletheinvention hasbeen describedinterms
of several embodiments, those skilled in the art will rec-
ognize that the invention is not limited to the embodi-
ments described, can be practiced with modification and
alteration within the scope of the appended claims. The
description is thus to be regarded as illustrative instead
of limiting.

Claims

1. A system for registering an optical network unit
(ONU) (204, 620, 625) installed in a passive optical
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network (PON), the system being characterised by:
a mobile terminal (201) configured to:

collect an ONU identification from the ONU
(204, 620, 625),

collect a subscriber identification, and
transmit the ONU identification and the sub-
scriber identification to a registration server
(202, 612) via a communication system;

the registration server (202, 612) configured to:

receive the ONU identification and sub-
scriber identification from the mobile termi-
nal (201) via the communication system,
retrieve subscriber information from a sub-
scriber database based on the subscriber
identification,

associate the ONU (204, 620, 625) with the
subscriber information, and

transmit, to an optical line terminal, an as-
sociation between the ONU (204, 620, 625)
and the subscriber information; and

the optical line terminal (OLT) (203, 302, 605)
configured to serve as an endpoint for the ONU
(204, 620, 625) in the PON.

2. The system of claim 1, wherein the OLT (203, 302,
605) is further configured to provision telecommuni-
cations service to the ONU (204, 620, 625) based
on the received association.

3. The system of claim 1, wherein the mobile terminal
(201) is further configured to determine an actual
geographic location corresponding with the geo-
graphic location where the ONU (204, 620, 625) re-
sides and the subscriber identification is based on
the actual geographic location.

4. The system of claim 1, wherein:

the mobile terminal (201) is further configured
to transmit a work order complete message to
the registration server (202, 612); and

the registration server (202, 612) is further con-
figured to:

retrieve a work order record based on the
subscriber identification, and

close the work order record in response to
receiving the work order complete message
from the mobile terminal (201).

5. The system of claim 1, wherein the mobile terminal
(201) comprises:
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(a) a user interface configured to receive user
input to collect at least one of the ONU identifi-
cation or the subscriber identification; or.

(b) the mobile terminal comprises an electronic
reader configured to collect at least one of the
ONU identification or the subscriber identifica-
tion, wherein, optionally, the electronic reader is
(i) a bar code scanner configured to collect at
least one of the ONU identification or the sub-
scriber identification, wherein the ONU identifi-
cation is collected from an ONU identification
barcode and the subscriber identification is col-
lected from a barcode on a paper work order
record or (ii)

a radio frequency identification (RFID) reader con-
figured to read an ONU identification RFID signal.

6. The system of claim 1, wherein:

the mobile terminal (201) is further configured to:

determine an actual geographic location
corresponding with the geographic location
wherethe ONU (204, 620, 625) resides, and
transmit the actual geographic location to
the registration server (202, 612) via the
communication system; and

the registration server (202, 612) is further con-
figured to:

receive the actual geographic location,
retrieve an expected geographic location
based on the subscriber information,
wherein the expected geographic location
corresponds to a predetermined geograph-
ic location designated for the ONU (204,
620, 625),

compare the actual geographic location
with the expected geographic location, and
raise an exception in response to the actual
geographic location being a mismatch with
the expected geographic location, wherein
the exception indicates the ONU (204, 620,
625) is not at the expected geographic lo-
cation.

7. The system of claim 6, wherein:

the registration server (202, 612) is further con-
figured to transmit the exception to the mobile
terminal (201); and

the mobile terminal (201) is further configured to:

receive the exception, and
present the exception to an operator using
the mobile terminal (201).
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8. A method performed by a registration server (202,
612) for registering an optical network unit (ONU)
(204, 620, 625) in a passive optical network (PON)
characterised by the steps of:

receiving an ONU identification from a mobile
terminal (201) viaa communication network, the
ONU identification having been collected at the
mobile terminal (201);

receiving a subscriber identification from the
mobile terminal (201) via a communication net-
work, the subscriber identification having been
collected at the mobile terminal (201);
retrieving subscriber information based on the
subscriber identification from a subscriber data-
base;

associating the ONU (204, 620, 625) with the
subscriber information;

transmitting an association between the ONU
(204, 620, 625) and the subscriber information
to an optical line terminal (OLT) (203, 302, 605)
serving as an endpoint for the ONU (204, 620,
625) in the PON.

9. The method of claim 8, further comprising the steps
of:

retrieving a work order record based on the sub-
scriber identification;

receiving a work order complete message from
the mobile terminal (201); and

closing the work order record in response to re-
ceiving the work order complete message.

10. The method of claim 8, further comprising the steps
of:

receiving an actual geographic location corre-
sponding with the geographic location where the
ONU (204, 620, 625) resides;

retrieving an expected geographic location
based on the subscriber information, wherein
the expected geographic location corresponds
to a predetermined geographic location desig-
nated for the ONU (204, 620, 625);

comparing the expected geographic location
with the actual geographic location; and
raising an exception in response to the actual
geographic location being a mismatch to the ex-
pected geographic location, wherein the excep-
tion indicates the ONU (204, 620, 625) is not at
the expected geographic location.

11. The method of claim 10, further comprising the step
of transmitting the exception to the mobile terminal
(201).

12. A method performed by a mobile terminal (201) for
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registering an optical network unit (ONU) (204, 620,
625) in a passive optical network (PON) character-
ised by the steps of:

collecting an ONU identification;

collecting a subscriber identification; and
transmitting the ONU identification and sub-
scriber identification to a registration server
(202, 612) to associate the ONU (204, 620, 625)
with a subscriber corresponding to the subscrib-
er identification.

The method of claim 12, wherein collecting the ONU
identification comprises the steps of:

prompting an operator for the ONU identifica-
tion; and

receiving the ONU identification through manual
entry from the operator.

The method of claim 8 or 12, wherein the subscriber
identification comprises an actual geographic loca-
tion corresponding with the geographic location
where the ONU (204, 620, 625) resides.

The method of claim 12, further comprising the step
of transmitting a work order complete message to
the registration server (202, 612) in response to an
operator indicating that a work order is complete; or
wherein the subscriber identification comprises in-
formation collected from a work order record and,
optionally, wherein the work order record is a paper
record of the work order and the subscriber identifi-
cation is collected from the paper record with a bar-
code scanner.

The method of claim 12, wherein collecting the ONU
identification comprises the steps of:

reading the ONU identification from the ONU
(204, 620, 625) through an electronic reader.

The method of claim 16, wherein the electronic read-
er is a barcode scanner or a radio frequency identi-
fication reader.

Patentanspriiche

1.

System zur Registrierung einer in einem passiven
optischen Netzwerk (PON) installierten optischen
Netzwerkeinheit (ONU) (204, 620, 625), wobei das
System gekennzeichnet ist durch:

ein mobiles Terminal (201), das konfiguriert ist,
um:

eine ONU-Identifikation aus der ONU
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2,

4.

(204, 620, 625) zu sammeln,

eine Teilnehmeridentifikation zu sam-
meln und

die ONU-Identifikation und die Teilneh-
meridentifikation Gber ein Kommunika-
tionssystem an einen Registrierungs-
server (202, 612) zu Ubertragen;

wobei der Registrierungsserver (202, 612) kon-
figuriert ist, um:

die ONU-Identifikation und Teilnehmeri-
dentifikation vom mobilen Terminal (201)
Uber das Kommunikationssystem zu emp-
fangen, Teilnehmerinformationen aus einer
Teilnehmerdatenbank basierend auf der
Teilnehmeridentifikation abzufragen,

die ONU (204, 620, 625) mit der Teilneh-
merinformation zu assoziieren, und eine
Assoziierung zwischen der ONU (204, 620,
625) und der Teilnehmerinformation an ein
optisches Leitungsterminal zu Ubertragen;
und

wobei das optische Leitungsterminal (OLT)
(203, 302, 605) konfiguriert ist, um als ein End-
punkt fir die ONU (204, 620, 625) im PON zu
dienen.

System nach Anspruch 1, wobeidas OLT (203, 302,
605) ferner konfiguriert ist, um einen Telekommuni-
kationsdienst fiir die ONU (204, 620, 625) basierend
auf den empfangenen Assoziationen vorzusehen.

System nach Anspruch 1, wobei das mobile Termi-
nal (201) ferner konfiguriert ist, um eine tatsachliche
geographische Lage zu bestimmen, die der geogra-
phischen Lage entspricht, wo sich die ONU (204,
620, 625) befindet und wobei die Teilnehmeridenti-
fikation auf der tatsachlichen geografischen Lage
basiert.

System nach Anspruch 1, wobei:

das mobile Terminal (201) ferner konfiguriert ist,
um eine Arbeitsauftragsabschlussnachricht an
den Registrierungsserver (202, 612) zu bertra-
gen; und

der Registrierungsserver (202, 612) ferner kon-
figuriert ist, um:

einen Arbeitsauftragsdatensatz basierend
auf der Teilnehmeridentifikation abzufra-
gen, und

die Arbeitsauftragsaufzeichnung als Antwort auf
das Empfangen der Arbeitsauftragsabschluss-
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nachricht vom mobilen Terminal (201) abzu-
schlieRen.

5. System nach Anspruch 1, wobei das mobile Termi-

nal (201) umfasst:

(a) eine Benutzerschnittstelle, die konfiguriert
ist, um eine Benutzereingabe zu empfangen,
um mindestens eine der ONU-Identifikation
oder die Teilnehmeridentifikation zu sammeln;
oder

(b) das mobile Terminal umfasst einen elektro-
nischen Leser, der konfiguriert ist, um mindes-
tens eine der ONU-Identifikationen oder die Teil-
nehmeridentifikation zu sammeln, wobei optio-
nal der elektronische Leser (i) ein Barcodescan-
ner ist, der konfiguriert ist, um mindestens eine
der ONU-Identifikation oder die Teilnehmeri-
dentifikation zu sammeln, wobei die ONU-Iden-
tifikation aus einem ONU-Identifikations-Bar-
code gesammelt wird und die Teilnehmeriden-
tifikation aus einem Barcode auf einer Papier-
arbeitsauftragsaufzeichnung gesammelt wird
oder (ii)

ein Radio-Frequency-ldentifications (RFID) -Leser,
der konfiguriert ist, um ein ONU-Identifikations-
RFID-Signal zu lesen.

System nach Anspruch 1, wobei:

das mobile Terminal (201) ferner konfiguriert ist,
um:

eine tatsachliche geographische Lage ent-
sprechend der geografischen Lage, wo sich
die ONU (204, 620, 625) befindet, zu be-
stimmen, und

die tatsachliche geographische Lage Uber
das Kommunikationssystem an den Regis-
trierungsserver (202, 612) zu Gbertragen;
und

der Registrierungsserver (202, 612) ferner kon-
figuriert ist, um:

die tatséchliche geographische Lage zu
empfangen, eine erwartete geographische
Lage basierend auf der Teilnehmerinforma-
tion abzufragen, wobei die erwartete geo-
graphische Lage einer vorbestimmten geo-
graphischen Lage entspricht, die fir die
ONU (204, 620, 625) festgelegt ist,

die tatsachliche geographische Lage mit der er-
warteten geographischen Lage zu vergleichen,
und

eine Ausnahme als Antwort auf die tatsachliche
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geographische Lage zu erstellen, die eine Nicht-
Ubereinstimmung mit der erwarteten geographi-
schen Lage ist, wobei die Ausnahme anzeigt,
dass die ONU (204, 620, 625) nicht an der er-
warteten geographischen Lage ist.

7. System nach Anspruch 6, wobei:

der Registrierungsserver (202, 612) ferner kon-
figuriert ist, um die Ausnahme an das mobile
Terminal (201) zu Ubertragen; und

das mobile Terminal (201) ferner konfiguriert ist, um:

die Ausnahme zu empfangen, und
die Ausnahme einem Bediener zu présentieren,
der das mobile Terminal (201) verwendet.

Verfahren, das von einem Registrierungsserver
(202, 612) zum Registrieren einer optischen Netz-
werkeinheit (ONU) (204, 620, 625) in einem passi-
ven optischen Netzwerk (PON) durchgefiihrt wird,
gekennzeichnet durch die Schritte:

Empfangen einer ONU-Identifikation von einem
mobilen Terminal (201) tber ein Kommunikati-
onsnetzwerk, wobei die ONU-Identifikation am
mobilen Terminal (201) gesammelt wurde;
Empfangen einer Teilnehmeridentifikation von
dem mobilen Terminal (201) tber ein Kommu-
nikationsnetzwerk, wobei die Teilnehmeridenti-
fikation am mobilen Terminal (201) gesammelt
worden ist;

Abfragen von Teilnehmerinformationen basie-
rend auf der Teilnehmeridentifikation aus einer
Teilnehmerdatenbank;

Assoziieren der ONU (204, 620, 625) mit der
Teilnehmerinformation;

Ubertragen einer Assoziierung zwischen dem
ONU (204, 620, 625) und der Teilnehmerinfor-
mation zu einem optischen Leitungsterminal
(OLT) (203, 302, 605), der als Endpunkt fur die
ONU (204, 620, 625) im PON dient.

9. Verfahren nach Anspruch 8, ferner umfassend die

Schritte:

Abfragen einer Arbeitsauftragsaufzeichnung
basierend auf der Teilnehmeridentifikation;

Empfangen  einer  Arbeitsauftragsab-
schlussnachricht vom mobilen Terminal
(201); und

SchlieRen der Arbeitsauftragsaufzeich-
nung als Antwort auf das Empfangen der
Arbeitsauftragsabschlussnachricht.

10. Verfahren nach Anspruch 8, ferner umfassend die
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12.

13.

14.

15.

25
Schritte:

Empfangen einer tatsachlichen geographi-
schen Lage entsprechend der geographischen
Lage, wo sich die ONU (204, 620, 625) befindet;
Abfragen einer erwarteten geographischen La-
ge basierend auf der Teilnehmerinformation,
wobei die erwartete geographische Lage einer
vorbestimmten geographischen Lage ent-
spricht, die fur die ONU (204, 620, 625) be-
stimmt ist;

Vergleichen der erwarteten geographischen La-
ge mit der tatséchlichen geographischen Lage;
und

Erstellen einer Ausnahme als Antwort auf die
tatsachliche geographische Lage, die in einer
Nichtubereinstimmung mit der erwarteten geo-
graphischen Lage ist, wobei die Ausnahme an-
zeigt, dass die ONU (204, 620, 625) nicht an der
erwarteten geographischen Lage ist.

Verfahren nach Anspruch 10, ferner umfassend den
Schritt des Ubertragens der Ausnahme von dem mo-
bilen Terminal (201).

Verfahren, das von einem mobilen Terminal (201)
zum Registrieren einer optischen Netzwerkeinheit
(ONU) (204, 620, 625) in einem passiven optischen
Netzwerk (PON) durchgefiihrt wird, gekennzeich-
net durch die Schritte:

Sammeln einer ONU-Identifikation;

Sammeln einer Teilnehmeridentifikation; und
Ubertragen der ONU-Identifikations- und Teil-
nehmeridentifikation an einen Registrierungs-
server (202, 612), um die ONU (204, 620, 625)
mit einem Teilnehmer zu assoziieren, der der
Teilnehmeridentifikation entspricht.

Verfahren nach Anspruch 12, wobei das Sammeln
der ONU-Identifikation die Schritte umfasst:

Auffordern eines Operators zur ONU-Identifika-
tion; und

Empfangen der ONU-Identifikation durch manu-
elle Eingabe vom Bediener.

Das Verfahren nach Anspruch 8 oder 12, wobei die
Teilnehmeridentifikation eine tatsachliche geogra-
phische Lage umfasst, die der geographischen Lage
entspricht, wo sich die ONU (204, 620, 625) befindet.

Verfahren nach Anspruch 12, ferner umfassend den
Schritt des Ubertragens einer Arbeitsauftragsab-
schlussnachricht an den Registrierungsserver (202,
612) als Antwort auf einen Bediener, der anzeigt,
dass ein Arbeitsauftrag abgeschlossen ist; oder wo-
bei die Teilnehmeridentifikation Informationen um-
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16.

17.

26

fasst, die aus einer Arbeitsauftragsaufzeichnung ge-
sammelt werden, und wobei optional die Arbeitsauf-
tragsaufzeichnung eine Papieraufzeichnung des Ar-
beitsauftrags ist und die Teilnehmeridentifikation
aus der Papieraufzeichnung mit einem Strichcode-
scanner gesammelt wird.

Verfahren nach Anspruch 12, wobei das Sammeln
der ONU-Identifikation die Schritte umfasst:

Lesen der ONU-Identifikation von der ONU
(204, 620, 625) durch einen elektronischen Le-
ser.

Verfahren nach Anspruch 16, wobei der elektroni-
sche Leser ein Strichcodescanner oder ein Radio-
Frequency-ldentifications-Leser ist.

Revendications

Systéme d’enregistrementd’une unité de réseau op-
tique (ONU) (204, 620, 625) installé dans un réseau
optique passif (PON), le systeme étant caractérisé
par:

un terminal mobile (201) configuré pour :

collecter une identification d’ONU a partir
de 'ONU (204, 620, 625),

collecter une identification d’abonné, et
transmettre l'identification d’'ONU et I'iden-
tification

d’abonné a un serveur d’enregistrement
(202, 612) par l'intermédiaire d’un systéeme
de communication ;

le serveur d’enregistrement (202,612) étant
configuré pour :

recevoir l'identification d’ONU et I'iden-
tification d’abonné provenant du termi-
nal mobile (201) par l'intermédiaire du
systeme de communication,
récupérer des informations d’abonné a
partir d’'une base de données d’abonné
sur la base de l'identification d’abonné,
associer 'ONU (204, 620, 625) aux in-
formations d’abonné, et

transmettre, a une terminaison de ligne
optique, une

association entre 'ONU (204, 620, 625) et
les informations d’abonné ; et

la terminaison de ligne optique (OLT) (203,
302, 605)

étant configurée pour servir de point d’extrémité
pour 'ONU (204, 620, 625) dans le PON.
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Systéme selon la revendication 1, dans lequel 'OLT
(203, 302, 605) est en outre configuré pour fournir
un service de télécommunication a 'TONU (204, 620,
625) sur la base de I'association regue.

Systéme selon la revendication 1, dans lequel le ter-
minal mobile (201) est en outre configuré pour dé-
terminer un emplacement géographique réel corres-
pondant a 'emplacement géographique dans lequel
'ONU (204, 620, 625) se trouve et lidentification
d’abonné est basée sur 'emplacement géographi-
que réel.

Systéme selon la revendication 1, dans lequel :

le terminal mobile (201) est en outre configuré
pour transmettre un message complet d’ordre
de travail au serveur d’enregistrement (202,
612) ; et

le serveur d’enregistrement (202, 612) est en
outre configuré pour :

récupérer un enregistrement d’ordre de tra-
vail sur la base de l'identification d’abonné,
et

fermer I'enregistrement d’ordre de travailen
réponse a laréception du message complet
d’ordre de travail provenant du terminal mo-
bile (201).

5. Systéme selon la revendication 1, dans lequel le ter-

minal mobile (201) comprend :

(a) uneinterface d'utilisateur configurée pour re-
cevoir une entrée d'utilisateur pour collecter au
moins l'une de lidentification d’'ONU ou de
l'identification d’abonné ; ou

(b) le terminal mobile comprend un lecteur élec-
tronique configuré pour collecter au moins I'une
de l'identification d’'ONU ou de lidentification
d’abonné, dans lequel, éventuellement, le lec-
teur électronique est (i) un lecteur de code-bar-
res configuré pour collecter au moins l'une de
l'identification d'ONU ou de lidentification
d’abonné, dans lequel I'identification d’'ONU est
collectée a partir d'un code-barres d’identifica-
tion d'ONU et l'identification d’abonné est col-
lectée a partir d’'un code-barres sur un enregis-
trement papier d’ordre de travail ou (ii)

un lecteur d’identification par radiofréquence (RFID)
configuré pour lire un signal RFID d’identification
d’ONU.

Systéme selon la revendication 1, dans lequel :

le terminal mobile (201) est en outre configuré
pour :
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déterminer un emplacement géographique
réel correspondant a 'emplacement géo-
graphique dans lequel 'ONU (204, 620,
625) se trouve, et

transmettre I'emplacement géographique

réel au
serveurd’enregistrement (202, 612) parl'in-
termédiaire du systeme de

communication ; et
le serveur d’enregistrement (202, 612) est
en outre configuré pour :

recevoir 'emplacement géographique
réel,

récupérer un emplacement géographi-
que prévu sur la

base des informations d’abonné, dans
lequel I'emplacement géographique
prévu correspond a un emplacement
géographique prédéterminé désigné
pour 'ONU (204, 620, 625),

comparer I'emplacement géographi-
que réel avec 'emplacement géogra-
phique prévu, et

soulever une exception en réponse a
I'emplacement

géographique réel ne correspondant pas a
I'emplacement géographique prévu, dans
lequel I'exception indique que 'ONU (204,
620, 625) ne se trouve pas au niveau de
I'emplacement géographique prévu.

7. Systéme selon la revendication 6, dans lequel :

le serveur d’enregistrement (202, 612) est en
outre configuré pour transmettre I'exception au
terminal mobile (201) ; et

le terminal mobile (201) est en outre configuré
pour :

recevoir 'exception, et
présenter I'exception a un opérateur utili-
sant le terminal mobile (201).

8. Procédé exécuté par un serveur d’enregistrement

(202,

612) pour enregistrer une unité de réseau optique
(ONU) (204, 620, 625) dans unréseau optique passif
(PON) caractérisé par les étapes consistant a :

recevoir une identification d'ONU provenant
d’un terminal mobile (201) par lintermédiaire
d’'un réseau de communication, I'identification
d’ONU ayant été collectée au niveau du terminal
mobile (201) ;

recevoir une identification d’abonné provenant
du terminal mobile (201) par I'intermédiaire d’'un
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12,

29

réseau de communication, [lidentification
d’abonné ayant été collectée au niveau du ter-
minal mobile (201) ;
récupérerdesinformations d’abonné surlabase
de l'identification d’abonné a partir d’'une base
de données d’abonné ;

associer 'ONU (204, 620, 625) aux informations
d’abonné ;

transmettre une association entre 'ONU (204,
620, 625) et les informations d’abonné a une
terminaison de ligne optique (OLT) (203, 302,
605) servant de point d’extrémité pour TONU
(204, 620, 625) dans le PON.

Procédé selon la revendication 8, comprenant en
outre les étapes consistant a :

récupérer un enregistrement d’ordre de travail
sur la base de l'identification d’abonné ;
recevoir un message complet d’ordre de travail
provenant du terminal mobile (201) ; et

fermer I'enregistrement d’ordre de travail en ré-
ponse a la réception du message complet d’or-
dre de travail.

Procédé selon la revendication 8, comprenant en
outre les étapes consistant a :

recevoir un emplacement géographique réel
correspondant a 'emplacement géographique
dans lequel 'ONU (204, 620, 625) se trouve ;
récupérer un emplacement géographique prévu
sur la base

des informations d’abonné, dans lequel 'empla-
cement géographique prévu correspond a un
emplacement géographique prédéterminé dési-
gné pour 'ONU (204, 620, 625),

comparer 'emplacement géographique prévu
avec I'emplacement géographique réel ; et
soulever une exception en réponse a I'empla-
cement

géographique réel ne correspondant pas a 'em-
placement géographique prévu, dans lequel
I'exception indique que 'ONU (204, 620, 625)
ne se trouve pas au niveau de I'emplacement
géographique prévu.

Procédé selon la revendication 10, comprenant en
outre I'étape consistant a transmettre I'exception au
terminal mobile (201).

Procédé exécuté par un terminal mobile (201) pour
enregistrer une unité de réseau optique (ONU) (204,
620, 625) dans un réseau optique passif (PON) ca-
ractérisé par les étapes consistant a :

collecter une identification d’'ONU ;
collecter une identification d’abonné ; et
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13.

14.

15.

16.

17.

30

transmettre I'identification d'ONU et I'identifica-
tion d’abonné & un serveur d’enregistrement
(202, 612) pour associer 'ONU (204, 620, 625)
a un abonné correspondant a lidentification
d’abonné.

Procédé selon la revendication 12, dans lequel la
collecte de I'identification d'ONU comprend les éta-
pes consistant a :

inciter un opérateur pour l'identification d'ONU ;
et

recevoir I'identification d’ONU a travers I'entrée
manuelle de l'opérateur.

Procédeé selon la revendication 8 ou 12, dans lequel
I'identification d’abonné comprend un emplacement
géographique réel correspondant a 'emplacement
géographique dans lequel 'ONU (204, 620, 625) se
trouve.

Procédé selon la revendication 12, comprenant en
outre I'étape consistant a transmettre un message
complet d’ordre de travail au serveur d’enregistre-
ment (202, 612) en réponse a un opérateur indiquant
qu’un ordre de travail est complet ; ou dans lequel
I'identification d’abonné comprend des informations
collectées d'un enregistrement d’ordre de travail et,
éventuellement, dans lequel I'enregistrement d’or-
dre de travail est un enregistrement papier de 'ordre
de travail et I'identification d’abonné est collectée a
partir de I'enregistrement papier a I'aide d’un lecteur
de code-barres.

Procédé selon la revendication 12, dans lequel la
collecte de lidentification d’ONU comprend I'étape
consistant a :

lire I'identification d’'ONU de 'ONU (204, 620,
625) a travers un lecteur électronique.

Procédé selon la revendication 16, dans lequel le
lecteur électronique est un lecteur de code-barres
ou un lecteur d’identification par radiofréquence.
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