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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. 1 2 
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FIG. 13 
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METHODS AND SYSTEMS FOR 
PERFORMING SPECIAL SERVICE 

MAINTENANCE AND INSTALLATION 
OPERATIONS IN A 

TELECOMMUNICATIONS SYSTEM 

BACKGROUND 

[0001] Effective customer service is an essential require 
ment for commercial enterprises to compete successfully in a 
conventional WorldWide economy. In the telecommunica 
tions industry, for example, providing customer service is an 
important part of sustaining market share in vieW of multiple 
competitors in the industry. In addition, to promote revenue 
growth for a telecommunications entity, for example, it is also 
important to provide customer service in a cost effective 
manner. The telecommunications entity needs effective and 
e?icient methods and systems for performing installation and 
maintenance operations for the services offered to its custom 
ers. 

[0002] Installation and maintenance service technicians 
Working for a telecommunications entity typically need to 
collect a Wide variety of data When performing ?eld service 
operations for customers of the entity. In one conventional 
process, service is performed by these technicians on tele 
communications equipment at a variety of customer loca 
tions. At the time service is performed, data may be commu 
nicated to the technician to assist in performing the service. 
Data may also be communicated to one or more computer 
systems employed by the telecommunications entity for 
analysis and other processing. Such data may be related to 
operation of a special service offered to the customer by the 
entity such as, for example, a high-speed data transmission 
service. 

[0003] In a conventional process, at least part of the data 
communicated during a service operation is transmitted 
to/ from the technician through a telephone or other Wireline 
connection. This form of communication is labor intensive, 
hoWever, and often sacri?ces the productive time of the tech 
nician. Delays in communication can reduce the ability of the 
technician to accomplish multiple tasks in a single Work shift. 
The technician may be forced to remain on hold, for example, 
Waiting for an attendant to communicate With the technician 
to convey data related to diagnosis and completion of the 
service operation. It can be seen that data related to the service 
operation are not transmitted and processed on a near real 
time basis. This conventional process also introduces many 
undesirable opportunities for error into the service operation. 
In addition, the telephone communication requirement of this 
process can result in complicated and non-uniform training 
procedures for neW service technicians. 

[0004] One example of a special service offering of a tele 
communications entity involves the implementation and 
function of a high-speed data communications circuit. In an 
illustrative telecommunications circuit shoWn in FIG. 1, a 
central of?ce 2 (also sometimes herein “CO”) is operatively 
connected to a customer location 4 by a cable pair 6. The cable 
pair 6 is con?gured for communication of data betWeen the 
central of?ce 2 and the customer location 4. In one aspect, the 
cable pair 6 can be employed to perform high-speed data 
transmission (e.g., HDSL) betWeen the central o?ice 2 and 
the customer location 4. As shoWn, the cable pair 6 can 
include one or more conductor sections 8, 10, 12 (e.g., copper 
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Wire) used to transmit a signal. Each conductor section 8, 10, 
12 can have a corresponding length ll, l2, l3 and gauge g1, g2, 
g3 (respectively). 
[0005] It can be appreciated that each conductor section 8, 
10, 12 can have different electrical characteristics (i.e., con 
ductance, resistance, capacitance, inductance, frequency 
loss, and the like) that impact transmission of a high-speed 
signal through the cable pair 6. In designing the high-speed 
communications circuit, therefore, the loss characteristics 
(e.g., loss of signal strength) of each conductor section should 
be analyZed to determine total loss for the entire circuit. This 
analysis of loss characteristics assists in evaluating the viabil 
ity of the circuit for high-speed signal transmission. Compo 
nents such as a regenerator 14 and a booster 16, for example, 
can be employed to enhance the suitability of the circuit for 
signal transmission. The regenerator 14 can be con?gured to 
regenerate a signal Whose strength (typically measured in 
decibels) has degraded to the point Where the signal has 
ceased or almost ceased to transmit through the cable pair 6. 
The booster 16 can be con?gured to increase the strength of 
the signal to a level that promotes effective use of the signal at 
the customer location 4. 

[0006] In the event a change in the connection is needed, 
hoWever, another available connection at the customer loca 
tion 4 may not possess the requisite electrical characteristics 
to maintain the service level associated With the existing 
connection. For example, due to its different signal loss char 
acteristics, a connection may be suitable for transmitting 
voice communications from the customer location 4 to the 
central of?ce 2, but may not be suitable for transmitting 
high-speed data transmissions. Thus, for a high-speed ser 
vice, a service technician 18 providing service at the customer 
location 4 cannot merely exchange the existing connection 
for another available connection Without testing the neW con 
nection. The service technician 18 must identify an appropri 
ate altemative cable pair, for example, that can sustain the 
service level of the prior cable pair connection. 
[0007] In a conventional process, if the service technician 
18 is at the customer location 4 to perform a special service 
pair change, for example, the technician 18 must communi 
cate With a variety of personnel of the telecommunications 
entity by telephone. The technician 18 may need to contact an 
assignment of?ce to analyZe a proposed connection from the 
perspective of the customer. The technician 18 may also need 
to verify the presence of a load coil, for example, on the 
proposed connection (i.e., verify Whether the proposed con 
nection is “loaded” or “unloaded”). A load coil can block a 
high-speed signal from transmitting along a cable pair. Thus, 
personnel at the assignment of?ce may need to check cable 
pair records for the presence of such load coils to ensure the 
availability of a proposed connection for reassignment to a 
special service application. In addition, personnel adminis 
tering a component record keeping system for the telecom 
munications entity may need to be contacted by the techni 
cian 18 regarding the loss characteristics of the proposed 
connection. It can be seen that many separate telephone com 
munications may be required to ensure that records are 
updated and circuit changes are properly implemented to 
provide the special service at the customer location 4. 
[0008] It can be appreciated that a number of problems are 
inherent in the aforementioned conventional methods and 
systems for providing high-speed data transmission service. 
A technician may be forced to spend excessive amounts of 
time Waiting to achieve telephone contact With one or more 
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personnel of a telecommunications entity. Such telephone 
communications lend themselves to an increased possibility 
of error in diagnosing and addressing circuit design issues. 
These conventional methods and systems can adversely 
impact the integrity and real-time delivery of data collected 
and processed during installation and maintenance service 
operations. Furthermore, a variety of non-uniform and incon 
sistent training procedures may arise as a result of the lack of 
standardiZation associated With conventional analysis and 
correction of special service issues. 
[0009] What are needed, therefore, are improved methods 
and systems for collection and communication of data for use 
in performing service on telecommunications systems. Such 
improved methods and systems are needed to overcome the 
previously discussed de?ciencies associated With conven 
tional service methods and systems. 

SUMMARY 

[0010] In one embodiment of the present methods and sys 
tems, a method is provided for processing data in association 
With an operation performed by a technician at a customer 
service location in a telecommunications system. The method 
includes transmitting data related to at least one piece of 
existing telecommunications equipment used in connection 
With the special service at the customer service location; 
communicating at least one alternative candidate for the 
existing telecommunications equipment through at least one 
graphical user interface to the technician at the customer 
service location; and generating change data including at 
least one neW candidate selected from a group of the alterna 
tive candidates for replacement of the existing telecommuni 
cations equipment at the customer service location. Com 
puter-readable media embodiments of the present methods 
are also provided. 
[0011] In another embodiment of the present methods and 
systems, a system is provided for processing data in associa 
tion With an operation performed by a technician at a cus 
tomer service location in a telecommunications system. At 
least one system embodiment includes components and soft 
Ware applications con?gured to perform the functions of vari 
ous method embodiments for processing data in a telecom 
munications system. 

BRIEF DESCRIPTION OF THE FIGURES 

[0012] FIG. 1 is a schematic diagram illustrating a typical 
connection in a telecommunications system; 
[0013] FIG. 2 is a schematic diagram depicting one 
embodiment of a system for collecting and processing infor 
mation in a telecommunications system; 
[0014] FIG. 3 is a schematic diagram depicting samples of 
legacy systems and administrative systems for use in accor 
dance With one or more embodiments of the present methods 
and systems; 
[0015] FIG. 4 is a process How diagram shoWing one con 
ventional embodiment of a method for collecting and pro 
cessing information in connection With service performed in 
a telecommunications system; 
[0016] FIG. 5 is a sample screen display of data obtained 
from a legacy system and/ or administrative system of a tele 
communications entity; 
[0017] FIG. 6 is a sample screen display of data obtained 
from a legacy system and/ or administrative system of a tele 
communications entity; 
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[0018] FIG. 7 is a sample screen display of data obtained 
from a legacy system and/ or administrative system of a tele 
communications entity; 
[0019] FIG. 8 is a sample screen display of data obtained 
from a legacy system and/ or administrative system of a tele 
communications entity; 
[0020] FIG. 9A is a process How diagram shoWing one 
embodiment of a method for collecting and processing infor 
mation in connection With maintenance service performed in 
a telecommunications system; 
[0021] FIG. 9B is a process How diagram shoWing one 
embodiment of a method for collecting and processing infor 
mation in connection With installation service performed in a 
telecommunications system; 
[0022] FIG. 10 is a sample graphical user interface for use 
in association With collecting and processing information in a 
telecommunications system; 
[0023] FIG. 11 is a sample graphical user interface for use 
in association With collecting and processing information in a 
telecommunications system; 
[0024] FIG. 12 is a sample graphical user interface for use 
in association With collecting and processing information in a 
telecommunications system; 
[0025] FIG. 13 is a sample graphical user interface for use 
in association With collecting and processing information in a 
telecommunications system; and, 
[0026] FIG. 14 is a sample graphical user interface for use 
in association With collecting and processing information in a 
telecommunications system. 

DETAILED DESCRIPTION 

[0027] Referring noW to FIGS. 2 and 3, a service technician 
Working at a customer service location in a telecommunica 
tions system is provided With a technician access device 22. 
The access device 22 assists the technician in gathering, 
receiving and transmitting information related to service per 
formed on telecommunications equipment. 
[0028] The access device 22 can be, for example, a Wireless 
personal computer, a laptop, a personal digital assistant 
(PDA), a Wireless pager or any other device suitable for 
receiving and transmitting data associated With providing 
service at the customer service location. As used herein, a 
“computer” may be a microcomputer, minicomputer, laptop, 
personal data assistant, cellular phone, tWo-Way pager, pro 
cessor, or any computeriZed device capable of transmitting 
and receiving data over a shared netWork. The access device 
22 can also be “ruggediZed” (as that term is understood in the 
art) to resist physical damage during ?eld service operations, 
for example. 
[0029] In addition, the access device 22 can be a remote and 
portable computer used by the technician. The access device 
22 can include memory for storing certain softWare applica 
tions used in obtaining and communicating data. The memory 
can be internal or external. The memory can also include any 
means for storing softWare, including a hard disk, an optical 
disk, ?oppy disk, ROM (read only memory), RAM (random 
access memory), PROM (programmable ROM), EEPROM 
(extended erasable PROM), and other like computer-readable 
media. 
[0030] The access device 22 is also con?gured and pro 
grammed to permit the service technician to access a techni 
cian server 24. The technician server 24 functions as a trans 
action request broker betWeen a protocol server 26 and one or 
more other systems operatively connected to the technician 
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server 24. Collectively, the technician server 24 and the pro 
tocol server 26 can be considered a systems interface 30 for 
the system embodiment shown in FIG. 2. Access to the tech 
nician server 24 can be enabled through a wireless data net 
work 32 through a radio frequency connection 34, for 
example. Access to the technician server 24 can also be 
enabled by a modem connection 36 to a wireline server 38, for 
example. The wireless data network 32 and the wireline 
server 38 can collectively be considered a communications 
network 40 for purposes of illustration and convenience of 
disclosure of the present methods and systems. 

[0031] The communications network 40 may be any com 
munications network that permits a computer to access a 
remote server. The communications network 40 can be a 

wireline network, wireless or cellular network, satellite net 
work, and so forth. In one aspect of the present methods and 
systems, the communications network 40 is a Public 
Switched Telephone Network (PSTN) such as, for example, 
the BellSouth Communications Network (BSCN). The com 
munications network 40 can also be a wireless communica 
tions network such as, for example, the trade-designated CIN 
GULAR wireless network. 

[0032] As shown in FIG. 2, the protocol server 26 receives 
and processes communications from the communications 
network 40. During operation of the access device 22 by a 
technician or other user, the protocol server 26 processes 
information transmitted from the access device 22 including, 
for example, user identi?cation, passwords, radio serial num 
bers, access device serial numbers, and other data associated 
with the service technician performing service at a customer 
location. These and other types of data can be processed by 
the communications network 40 and the systems interface 30 
through a number of legacy systems 42, 44, 46. These other 
data can include, for example, customer account number, 
signal decibel level, circuit number, signal response time, 
circuit test data, as well as many other types of data acquired 
from telecommunications equipment at the service location. 

[0033] In general, the protocol server 26 provides a proto 
col and middleware interface between the access device 22 
and the technician server 24. The protocol server 26 may 
receive user requests or other messages from the access 
device 22; route requests or messages to the technician server 
24; receive responsive information from the technician server 
24; and route information back to the access device 22. In one 
embodiment of the present methods and systems, the protocol 
server 26 can include one or more NT servers running 

“NetTech” software from Broadbeam Corporation (Princ 
eton, N.J.). In another embodiment, the technician server 24 
can utiliZe UNIX operating system software executed on an 
Informix database management system. In another aspect, the 
protocol server 26 can include one or more WINDOWS NT 

servers (Microsoft Corporation) con?gured to assign one or 
more logical ports to transmissions received from the access 
device 22. 

[0034] In one embodiment of the present methods and sys 
tems, the technician server 24 is provided in connection with 
the trade-designated “TECHNET” system. In another aspect 
of the present methods and systems, the technician server 24 
can be a server having a “TECHACCESS” trade designation 
(Telcordia TechnologiesiMorr‘istown, N.J.). In general, the 
technician server 24 can be a conventional server con?gured 

and programmed to verify and/ or process information, 
including test data, received from the access device 22. 
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[0035] In general, the technician server 24 provides an 
interface to the legacy systems 42, 44, 46 from which respon 
sive information can be retrieved. The technician server 24 
may service requests, generate legacy transactions in connec 
tion with one or more of the legacy systems 42, 44, 46 in 
response to those requests, and receive responsive informa 
tion to be forwarded back to the protocol server 26. In certain 
aspects of the present methods and systems, the legacy sys 
tems 42, 44, 46 are mainframe computer systems that main 
tain data for the telecommunications entity. According to one 
or more embodiments of the present methods and systems, 
the legacy systems 42, 44, 46 can include one or more of the 
following systems (samples of which are described hereinbe 
low): a loop facility assignment control system; a loop main 
tenance operations system; a computer system for mainframe 
operations; a mechanized loop testing system; a secure net 
work element contract server; a mechanized time reporting 
system; a work activity statistical sampling plan system; and 
other similar systems. 
[0036] In addition, one or more administration systems 48, 
50, 52 can be operatively associated with the technician 
server 24. Each administration system 48, 50, 52 can include 
a server 48A, 50A, 52A and one or more databases 48B, 50B, 
52B that contain information related to performing service at 
the customer location. Each database 48B, 50B, 52B can 
include a variety of information related to the technician, the 
equipment employed by the technician such as the access 
device 22, for example, and data related to numerous cus 
tomer service locations and telecommunications equipment 
employed at the customer locations. Examples of data main 
tained in the administration systems 48, 50, 52 can include, 
without limitation, serial numbers of technician access 
devices; technician names; names of technician supervisors; 
maintenance center indicia; indicia associated with the ver 
sion of software employed by access devices; user name and 
pas sword information; telecommunications equipment infor 
mation, and the like. In general, each administration system 
48, 50, 52 includes hardware and software that interact with 
the technician server 24 to provide information to one or more 
technicians at one or more customer service locations. 

[0037] As shown in FIG. 3, the following are illustrations of 
legacy systems 42, 44, 46 and administrative systems 48, 50, 
52 that can be employed by a telecommunications entity in 
connection with the present methods and systems for data 
communication: 

[0038] A component record keeping system 82 (e.g., a 
system provided in accordance with “TIRKS” of Telcor 
dia Technologies) includes a mainframe computer sys 
tem con?gured for recording and managing plant facil 
ity records that can be used for circuit design and special 
services in the telecommunications entity. In one 
embodiment, the component record keeping system 82 
includes a computer-assisted inventory and assignment 
system containing records for facilities and circuits. The 
component record keeping system 82 supports circuit 
design and control, inventory record maintenance, selec 
tion and assignment of components, work order genera 
tion for installation and maintenance services, as well as 
various construction, planning, and forecasting func 
tions. 

[0039] The address facilities inventory group 84 
(“AFIG”) is a group within the telecommunications 
entity performing the primary function of establishing 
and maintaining network loop assignments for cable 
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pairs. Additional functions of AFIG 84 include admin 
istration, inventory, and assignment for external plant 
and central of?ce facilities. 

[0040] The computer system for mainframe operations 
86 (“COSMOS”) includes a computer system for assist 
ing the line and number administration system and 
frame control centers of the telecommunications entity 
With managing, controlling, and using main distribution 
frame and central o?ice equipment, facilities, and cir 
cuits. In one aspect, COSMOS 86 may also maintain an 
inventory of central of?ce facilities and respond to vari 
ous requests to process information. 

[0041] The circuit provisioning group 88 (“CPG”) 
includes personnel for designing special service circuits 
in connection With the component record keeping sys 
tem 82. Functions of CPG 88 include interof?ce facility 
assignment, transmission and signaling equipment 
placement, generation of test data, trunk group assign 
ment, sWitch trunk translations, and other like functions. 
In one aspect, CPG 88 provides output information for a 
Word order record details document that is used by the 
central o?ice and technicians to construct and maintain 
circuits. 

[0042] The facility assignment and control system 90 
(“FACS”) includes an integrated network of component 
systems designed to process the assignment of service 
orders and to support AFIG 84. FACS 90 includes a 
distributed system for the management of plant assign 
ments and the inventory of cable facilities. FACS 90 can 
operate in connection With one or more of the folloWing 
systems: service order analysis and control 92 
(“SOAC”); loop facilities assignment and control sys 
tem 94 (“LFACS”); and COSMOS 86. For example, 
SOAC 92 administers and controls the service order 
How; LFACS 94 inventories and assigns outside plant 
facilities; and, SOAC 92 interacts With COSMOS 86 to 
obtain assignments for central o?ice facilities. AFIG 84, 
for example, depends on FACS 90 to support installation 
activities and central of?ce facilities changes. Mainte 
nance centers of the telecommunications entity use 
FAGS 90 When processing customer trouble reports that 
require changes to external plant facilities. FACS 90 also 
is the vehicle for the Facilities Assignment Specialist 
(“PAS”) to prepare and process engineering Work 
orders. 

[0043] A loop maintenance operations system 96 
(“LMOS”) includes functions and storage for loop 
assignments including means for maintaining customer 
line records and for entering, processing, and tracking 
trouble reports. In one aspect, LMOS 96 can be embod 
ied as a system marketed and sold under the “AT&T” 
trade designation. 

[0044] A service order communication system 98 
(“SOCS”) includes a legacy control system that assists 
With collection, storage, processing, and distribution of 
service orders to various departments Within the tele 
communications entity. In one embodiment, SOCS 98 is 
the primary system for controlling service order creation 
and distribution. 

[0045] One or more Work and force administration sys 
tems 100 (“WFA” systems, e.g., systems provided under 
the “Telcordia Technologies” trade designation) include 
hardWare and softWare applications that help manage 
tasks and coordinate personnel assignments required to 
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install and repair portions of a telecommunications sys 
tem, including facilities trunks special service circuits 
and residential lines. WFA systems 100 manage and 
automate information required to install and repair 
facilities, trunks, special services, business/residential 
lines and other services. WFA systems 100 can be used 
to coordinate and track installation and maintenance 
activities of a telecommunications circuit from order to 
service completion. WFA systems 100 can provide 
access to detailed circuit records and circuit history data. 
In one aspect, WFA systems 100 can be employed to 
automate Work assignments for central of?ce techni 
cians in association With service operations for designed 
circuits, non-designed circuits, and POTS type services. 

[0046] Referring noW to FIGS. 2 and 3, a user of the access 
device 22, such as a technician, can access the systems inter 
face 30 through the communications netWork 40. The tech 
nician may log in through the protocol server 26 to the tech 
nician server 24 using a user name and other data, such as a 
passWord and/or primary host group address. Once the tech 
nician has been authenticated as a legitimate user of the 
access device 22, a “TECHNET” session can be established 
and the access device 22 can be connected through the com 
munications netWork 40 to the systems interface 30. The 
systems interface 30 permits the access device 22 to make 
requests for information from the legacy systems 42, 44, 46. 
The user can make the requests by entering commands into 
the access device 22 that are input to the systems interface 30. 
After receiving input commands, the systems interface 30 
processes the inputs to generate user requests and generate 
legacy transactions based on the user requests, receive infor 
mation from the legacy systems 42, 44, 46, and transmit the 
information back to the access device 22. In addition, one or 
more of the administration systems 48, 50, 52 can interact 
With the access device 22 such as, for example, to verify user 
name and passWord information or to transmit information to 
the access device 22. 

[0047] The access device 22 can include softWare that 
executes a client application for accessing the systems inter 
face 30. In one aspect, the access device 22 executes the client 
application of the trade-desi gnated “TECHNET” client appli 
cation. The “TECHNET” client application includes a 
graphical user interface (GUI) layer that provides a user inter 
face for receiving requests for information from the user, 
displaying information retrieved from the legacy systems 42, 
44, 46, displaying information transmitted by one or more of 
the administration systems 48, 50, 52, and otheruser interface 
tasks. A technician can make the requests by keyboard entry 
of inputs, for example, to the client GUI included With the 
access device 22. The technician can select a particular opera 
tion such as, for example, “Retrieve Customer Information” 
by using the client application on the access device 22. In 
operation, the access device 22 can also interact With one or 
more of the administration systems 48, 50, 52 to obtain data 
related to service performed at a customer location. 

[0048] Referring noW to FIGS. 2 through 8, in one embodi 
ment of a conventional method and system for performing 
service on telecommunications equipment, a service techni 
cian initiates service in step 202 for a cable pair on a designed 
circuit at a customer location for Which maintenance and/or 
installation services are required. In step 204, the technician 
can test one or more alternative candidate cable pairs to deter 
mine Which cable pair can be used to replace the current cable 
pair. In another aspect, prior to the technician testing altema 










