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(57) ABSTRACT 

A method and apparatus are provided for managing band 
width operative in a digital loop carrier system. The system 
includes service cards connectable to at least one transport 
card having a given bandwidth capacity. Each of the service 
cards supports multiple subscriber channels. Upon initiation 
of a ?rst call, the system allocates the call to a given time slot 
of the transport card. The given time slot is assigned a given 
default bandwidth, e.g., 64 kbps. While the ?rst call is in 
progress, the system determines whether the call is voice or 
data. If the ?rst call is voice, the system may selectively 
reduce the given default bandwidth allocated to the ?rst call 
if necessary to ensure that a second call, if initiated while the 
?rst call remains in progress, can be assigned the given 
default bandwidth. 
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METHOD AND APPARATUS FOR BANDWIDTH 
MANAGEMENT IN A DIGITAL LOOP CARRIER 

SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 

[0002] The present invention relates generally to digital 
loop carrier (DLC) systems and, more particularly, to band 
Width management in DLC systems. 

[0003] 2. Description of the Related Art 

DLC systems have been an important part of local eXchange 
carrier line deployment for over 15 years. They reduce the 
copper cabling used in local loops, Which comprise the 
physical connection betWeen a subscriber’s premises and the 
telecommunications netWork provider. A DLC system con 
solidates multiple individual subscriber telephone lines into 
one or more copper or ?ber carrier lines extending from the 
subscriber area to the netWork provider central office (CO). 
DLC systems thereby enable netWork providers to leverage 
investments in copper cable in the ?eld by alloWing it to 
transport more subscribers in larger geographic areas. 

[0004] It has become increasingly important to scale net 
Works to higher speed technologies such as, e.g., digital 
subscriber line (XDSL) technology, integrated synchronous 
digital netWork (ISDN) and other services. These technolo 
gies alloW data to be transmitted over standard copper cable 
at speeds of several megabits of data per second. Many 
factors are driving the need for faster transport capabilities, 
the most signi?cant of Which is increased Internet usage by 
subscribers. 

[0005] The resulting increased netWork traf?c has caused 
bottlenecking in eXisting DLC systems because of the ?nite 
bandWidth capacity of the carrier line infrastructure leading 
to the CO. A tremendous need thus eXists for increasing the 
capacity and ?exibility of eXisting carrier line infrastructure. 

[0006] A knoWn method for increasing available band 
Width in eXisting communication netWorks comprises com 
pressing all loop traf?c (namely, both voice frequency and 
data) using compression techniques such as adaptive pulse 
code modulation (ADPCM) and other compression algo 
rithms. While voice signals can generally be compressed 
Without signi?cant degradation, compression has a detri 
mental effect on the quality and bit rate of data transmission. 
Consequently, compression techniques are not Widely used 
in loop systems. 

BRIEF SUMMARY OF THE INVENTION 

[0007] A primary object of the invention is to provide a 
method and apparatus for intelligently managing bandWidth 
in a DLC system by identifying and selectively compressing 
signals that can be compressed Without signi?cant degrada 
tion. 

[0008] Another object of the invention is to provide a 
bandWidth management scheme for a DLC system that 
ensures each neW call of getting at least a given default 
bandWidth When initiated. 

[0009] An additional object of the invention is to provide 
a method and apparatus for optimiZing bandWidth usage in 
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a DLC system With the surplus bandWidth being made 
available for broadband transmission and other services. 

[0010] Yet another object of the invention is to provide a 
system including central and remote terminals having 
advanced bandWidth management capability that furnish 
higher channel capacity in less space, and that are easy to 
install, use and maintain. 

[0011] A further object of the invention is to provide a 
DLC system With a sophisticated bandWidth management 
scheme that supports multiple telecommunications services, 
including plain old telephone service (POTS), coin, digital, 
broadband, ISDN, frame relay, ATM and other services. 

[0012] Still another object of the invention is to provide a 
method and apparatus for collecting data on system usage to 
facilitate netWork planning and costing. 

[0013] These and other objects are accomplished by a 
method and apparatus for managing bandWidth in a DLC 
system. In a preferred embodiment, the system includes 
service cards connectable to at least one transport card 
having a given bandWidth capacity. Each of the service cards 
supports multiple subscriber channels. Upon initiation of a 
?rst call, the system allocates the call to a given time slot of 
the transport card. The given time slot is assigned a given 
default bandWidth, e.g., 64 kbps. While the ?rst call is in 
progress, the system determines Whether the call is voice or 
data (e.g., modem). If the ?rst call is voice, the system may 
selectively reduce the given default bandWidth allocated to 
the ?rst call if necessary to ensure that a second call, if 
initiated While the ?rst call remains in progress, can be 
assigned the given default bandWidth. Thus, according to the 
inventive bandWidth management scheme, each neW call is 
ensured of getting at least the default bandWidth When 
initiated. 

[0014] The foregoing has outlined some of the more 
pertinent objects and features of the present invention. These 
objects should be construed to be merely illustrative of some 
of the more prominent features and applications of the 
invention. Many other bene?cial results can be attained by 
applying the disclosed invention in a different manner or 
modifying the invention as Will be described. Accordingly, 
other objects and a fuller understanding of the invention may 
be had by referring to the folloWing Detailed Description of 
the Preferred Embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] For a more complete understanding of the present 
invention and the advantages thereof, reference should be 
made to the folloWing Detailed Description taken in con 
nection With the accompanying draWings, in Which: 

[0016] FIG. 1 is a schematic block diagram illustrating a 
DLC system in accordance With the invention; 

[0017] FIG. 2 is a front vieW of a Central Digital Terminal 
(CDT) of the DLC system in accordance With the invention; 

[0018] FIG. 3 is a schematic block diagram illustrating 
functional components of a Remote Digital Terminal (RDT) 
in accordance With the invention; 

[0019] FIG. 4 is a schematic block diagram illustrating in 
greater detail the functional components of the CPU card of 
the RDT; 
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[0020] FIG. 5 is a ?owchart illustrating operation of the 
RDT to allocate a time slot for a call; 

[0021] FIG. 6 is a ?owchart illustrating operation of the 
RDT to selectively compress a call; 

[0022] FIG. 7 is a ?oWchart illustrating operation of the 
RDT to update a database containing information on system 
traf?c; 
[0023] FIGS. 8A-8C are graphs illustrating use of an 
algorithm template to distinguish betWeen voice and data 
signals; and 

[0024] FIG. 9 is a block diagram of the database used for 
storing data on system traf?c. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0025] FIG. 1 illustrates a DLC system 10 according to 
the present invention. Certain aspects and features of the 
inventive bandWidth management solution used in the sys 
tem may be implemented in netWork architectures other than 
DLCs. HoWever, for convenience of illustration, the inven 
tion is described in the context of a DLC system. 

[0026] The system 10 preferably includes a Central Digital 
Terminal (CDT) 12, Which is located at the CO 14 (i.e., local 
exchange sWitch), and a Remote Digital Terminal (RDT) 16, 
Which is located near subscribers. The CDT 12 and the RDT 
16 are connected by one or more media 18, 20 such as carrier 
lines (e.g., copper, coaxial cable, and optical ?ber lines) and 
Wireless media. 

[0027] The RDT 16 generally serves as a multiple line 
netWork node providing services to multiple subscribers 22. 
Both digital and analog services can be provided including 
POTS, coin, broadband, ISDN, frame relay, ATM, universal 
voice grade (UVG), and other services. 

[0028] The DLC system shoWn in FIG. 1 is a point-to 
point system. It should be noted, hoWever, that the invention 
can be implemented in a variety of netWork topologies 
including star, ring, drop and insert, and star from remote 
terminals topologies or some combination thereof. 

[0029] The CDT and RDT units preferably are function 
ally similar, each preferably comprising a channel bank 
assembly, an example of Which (for the CDT) is shoWn in 
FIG. 2. The CDT channel bank assembly 24 has a plurality 
of slots 26 for receiving various operating cards. (The RDT 
typically includes feWer slots since the CDT typically serves 
more than one RDT.) The slots 26 include preferably tWo 
Central Processing Unit (CPU) slots (for redundancy) for 
receiving CPU cards 28, tWo poWer supply slots (also for 
redundancy) for receiving poWer supply cards 30, and 
multiple general purpose slots. The general purpose slots are 
equipped With various service cards (e.g., POTS cards) and 
so-called transport cards for providing phone and data 
services to customers. 

[0030] The unit 24 preferably has inter-shelf connectivity 
through a backplane; it can be easily expanded by linking 
additional channel bank assemblies to a primary shelf by 
means of a ?ber optic cable (not shoWn) in a daisy-chain 
formation. 

[0031] FIG. 3 illustrates in general the operation of the 
RDT 16. The RDT 16 includes a CPU card 31, a more 
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detailed block diagram of Which is shoWn in FIG. 4. The 
CPU card 31 is designed for system Wide control. It provides 
bandWidth management and control, alarm management, 
maintenance and testing, timing generation, and system 
provisioning. 
[0032] The CPU card 31 includes a Field Programmable 
Gate Array (FPGA) 32, a digital signal processor (DSP) 34, 
a CPU 36, a dual port random access memory (DSR) 38, 
Which interfaces the CPU 36 to the DSP 34, and a database 
40. The CPU card 31 also includes a loW poWer real time 
clock 41 for time stamping alarms and system activities. 

[0033] The CPU 36 is the controlling element of each 
shelf. The CPU 36 is preferably designed to operate in either 
stand-alone or redundant con?gurations. In the embodiment 
described herein, the CPU 36 preferably comprises a 
Motorola MCF5206 Cold?re processor. It should be noted, 
hoWever, that a variety of other processors capable of 
performing the functions described herein can alternatively 
be used. The 5206 processor runs on a 16 bit bus With 16 bit 
program and data memory spaces de?ned. The architecture 
provides dynamic bus siZing options to provide support for 
8 bit peripherals. The architecture is based on a Reduced 
Instruction Set Computing (RISC) core that provides 
extremely ef?cient, high speed operation. 
[0034] The CPU 36 is preferably supported by various 
memory units. A32 Megabyte (1.5M><16) ?ash memory 43 
is provided for program storage. A 16 Megabyte (1 M><16) 
SRAM memory 45 is provided for storage of program data. 
A 4 Megabyte (512 k><8) ?ash memory 47 is provided for 
con?guration and provisioning. A serial EEPROM 49 is also 
provided for card provisioning. 

[0035] The CPU 36 controls traf?c based on information 
received from the DSP 34. It also controls a linked list 51 in 
the DPR 38, Which contains information including data on 
time slot allocation, by adding and removing items from the 
list. 

[0036] The FPGA 32 provides access to the DSP 34. The 
FPGA 32 can be remotely modi?ed to change system 
hardWare as desired. 

[0037] Among other functions, the DSP 34 samples and 
analyZes traf?c to determine if traf?c in a particular time slot 
is voice or data using an algorithm described beloW. After 
analyZing the time slot, the DSP 34 updates the DPR linked 
list 51 With its last evaluation of the sample it took. 

[0038] The database 40 contains current and historical 
traffic information for use in netWork planning and opera 
tion, as Will be described beloW. 

[0039] The RDT 16 also includes one or more transport 
cards 42, 44 (tWo transport cards are shoWn in FIG. 3) 
connected to one or more service cards 46, 48 (tWo POTS 
service cards are shoWn). There are “n” service cards per 
transport card. A systems communications bus 50 connects 
each of the cards and CPU 36 for carrying control signals. 
The bus 50 is a time division multiplex (TDM) bus. Apulse 
code modulation (PCM) bus 52 connects the service cards 
46, 48 and the transport cards 42, 44 for traf?c ?oW. 

[0040] The service cards 46, 48 shoWn each provide POTS 
service to a plurality of subscribers 22. For example, the 
POTS service cards 46, 48 can contain eight channels 
servicing eight subscribers. Though not shoWn, the system 
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can include a variety of other service cards providing other 
services such as coin, digital, broadband, ISDN, frame relay, 
ATM, UVG and other services. 

[0041] The transport cards 42, 44 of the RDT 16 are 
connected to corresponding transport cards (not shoWn) in 
the CDT 12 by various media (e. g., carrier lines and Wireless 
media). The transport cards provide a high speed link 
betWeen the RDT 16 and the CDT 12. In the FIG. 3 system, 
one set of transport cards is connected by an optical ?ber line 
18, and the other set of transport cards 44 is connected by 
copper cabling 20 supporting one of a variety of protocols 
including ISDN, MDSL, HDSL, ADSL and T1, Which have 
varying bandWidth capacities. The bandWidth can be divided 
into time slots 53 having a given bandWidth, e.g., 64 kbps, 
32 kbps or 16 kbps. 

[0042] FIG. 5 is a How chart illustrating CPU-controlled 
operation of the RDT 16. Initially at step 54, one of the 
service cards 46, 48, Which are interrupt driven, detects a 
request for service from one of the subscribers 22, i.e., an 
off-hook condition. The CPU 36 then determines What 
transport card to use at step 56 based on the level of service 
pre-selected by the subscriber 22. Next, time slot availability 
for the transport card is analyZed at step 58. A time slot is 
then assigned to the service having a given default band 
Width, preferably 64 kbps, at step 60. The linked list 51 in 
the DPR 38 is then updated With information on this call. 

[0043] It is preferred, though not required, to allocate 
bandWidth on a transport card basis. BandWidth can alter 
natively be allocated on a service card basis. 

[0044] As shoWn in FIG. 6, While the call is in progress, 
the DSP 34 analyZes the system periodically, e.g., at every 
second. First, at steps 64, 66, the time slot allocation in each 
transport card is analyZed to determine Whether a preset 
threshold value relating to the transport card capacity has 
been exceeded. If not, the analysis for this period ends at 68. 
If the threshold has been exceeded, the database 40 is 
inspected at 70 to analyZe all active time slots on the 
transport card. Then at step 72, the DSP uses an algorithm 
to determine Whether there are any active calls that can be 
compressed Without signi?cant degradation (e.g., primarily 
voice, but optionally loW speed data traf?c). If such calls are 
found, they are further analyZed to determine Whether the 
system is authoriZed to compress any of these calls. (Sub 
scribers can be given the option to have none of their calls 
compressed including those that can be compressed Without 
signi?cant degradation. In other Words, each subscriber 
channel can be provisioned to be locked at a given band 
Width or level of service if desired.) If no calls can be 
compressed, the DSP analysis for this period ends at 74. If 
the DSP determines that a call can be compressed, a com 
pression time slot having a reduced bandWidth (e.g., 32 
kbps) is set up at 76, and the service time slot (i.e., the one 
currently hosting the compressible call) is moved on the ?y 
to the compression time slot. BandWidth on the service time 
slot is thus freed up for usage at step 80. The linked list 51 
in the DPR 38 is then updated at step 84 to indicate the time 
slot change. 

[0045] Upon reallocation of the time slot, the CPU 36 
noti?es the corresponding POTS service card in the CDT 12 
that the signal is to be received on the neW time slot. 

[0046] There is no service interruption during the time slot 
transfer because the signal Will be transmitted on tWo time 
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slots (at the default bandWidth and at the compressed 
bandWidth) during setup of the compression time slot. The 
CPU instructs the POTS card to multicast the call on the tWo 
time slots until the compression algorithm is equalized. 
Thereafter, transmission on the default bandWidth time slot 
is stopped and the time slot is released. Users thereby avoid 
hearing noise during time slot transfer. 

[0047] The circuitry for performing the compression is 
located on the transport cards, although this is not required. 
Such circuitry could optionally be implemented in ?rmWare 
and softWare, or on the service card, or centrally located 
elseWhere in the shelf. 

[0048] As shoWn in FIG. 7, While the call is in progress, 
the CPU 36 also analyZes the system periodically, e.g., at 
every second, to determine if the DSP 34 has completed 
some analysis at steps 86, 88. In this respect, the CPU 36 
analyZes time slot linked list 51 in the DPR 38 in a round 
robin basis (as indicated by the arroWs 90). If no changes 
have been made since the previous time period, the CPU 
analysis for this time period ends at 92. If some change has 
been made, then the database is updated at 94 and the item 
is removed from the linked list and the DSP scan list at 96. 

[0049] The system preferably includes a craft interface 
106 (shoWn, e.g., in FIG. 2), through Which it can be 
programmed to perform selective signal compression. For 
instance, the system can be set up to assure that no com 
pression takes place for any call made by a particular 
subscriber. In this case, all the subscriber’s calls Will be 
assigned the default bandWidth @referably 64 kbps). A 
subscriber can also specify an unacceptable level of service, 
e.g., that no call Will be assigned a bandWidth less than 32 
kbps. The system can also be programmed to provide 
substantially greater compression, e.g., to 16 kbps, to ensure 
emergency service during periods of heavy usage. 

[0050] The system can use tWo craft interface options: a 
menu-driven interface and a WindoWs based graphical user 
interface (GUI). The menu-driven interface can be used to 
access the system from any CDT or RDT With a dumb 
terminal, a personal computer (PC) With emulation softWare, 
or a modem. The GUI can also be used to access the system 
from any CDT or RDT With a PC preferably operating With 
WindoWs 95 .TM The craft interface function facilitates sys 
tem administration, maintenance, provisioning, and testing. 
[0051] FIGS. 8A-8C are graphs illustrating use of a ?l 
tering algorithm to distinguish betWeen voice and data calls. 
FIGS. 8A and 8B shoW generaliZed exemplary voice and 
data signals, respectively. As shoWn, the data signal has a 
substantially steady amplitude over a given frequency range 
compared to the ?uctuating voice frequency signal. As 
shoWn in FIG. 8C, the algorithm overlays a sample signal on 
a data signal template. The error or difference betWeen the 
signals (shoWn shaded) is then normaliZed and analyZed to 
determine Whether it exceeds a given value. If so, the signal 
is identi?ed as a voice signal. If not, the signal is identi?ed 
as data. 

[0052] The database 40 alloWs customers, i.e., operators of 
the DLC systems, to compile data on subscriber use of the 
system. The database 40 preferably is stored in non-volatile 
memory. Accordingly, information Will not be lost if the card 
containing the memory is pulled out of the unit or if there is 
a poWer outage. The database 40 is preferably periodically 
backed-up to a remotely located main database (not shoWn). 
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[0053] As shown in FIG. 9, the database 40 preferably is 
subdivided into an active channel database 98, an active 
transport database 100, a historical channel database 102, 
and a historical transport database 104. 

[0054] The channel databases 98, 102 preferably contain 
per channel data including information on: 

[0055] the number of calls at each service level; 

[0056] the number of voice calls; 

[0057] the number of data calls; 

[0058] the loWest order of service; 

[0059] the number of call minutes; 

[0060] the number of average call minutes; 

[0061] the number of blocked calls When system 
capacity is exceeded; and 

[0062] 
[0063] The transport databases 100, 104 preferably con 
tain transport card data including information on: 

[0064] 
[0065] 
[0066] 
[0067] 
[0068] the number of service level alarms activated 
When service level reaches a given bandwidth; 

[0069] 
[0070] 
[0071] 

[0072] According to the present invention, any suitable 
statistical method may be used to analyZe collected data. 
KnoWn statistical methods include, Without limitation, pat 
tern matching algorithms, fuZZy logic algorithms, an adap 
tive inference engine having a set of learning rules, and other 
knoWn or later-developed statistical evaluation routines. The 
particular routine is preferably implemented in softWare 
running on a computer connected to the craft input 106. 
While a statistical analysis on the data is the preferred, one 
of ordinary skill Will appreciate that deterministic analysis 
techniques can also be used. All such variations are Within 
the scope of this invention. 

[0073] The data collected by the system can be used by 
customers for netWork planning to keep track of system 
demand and needs. The data also can be used to provide 
incremental revenue. For example, customers can charge 
subscribers different rates for voice calls and data calls or 
can charge rates dependent on the amount of bandWidth used 
for a given call. 

[0074] It should be noted that the data collection means 
described herein can be advantageously used in a variety of 
netWorks and is not limited to DLC systems. 

customer options. 

the number of maximum time slots assigned; 

the number of blocked seconds; 

the minimum service level duration; 

customer options; 

average call duration; 

average number of active calls; and 

the channel/time slot ratio. 

[0075] The DLC system in accordance With the invention 
thus has numerous advantages. It comprises an advanced 
netWork transmission system that signi?cantly increases 
local loop capacity and alloWs communications providers to 
meet increasingly high demands for service and reliability. 
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[0076] The system is economical and ?exible, making it 
ideal both for upgrades to existing netWorks and for neW 
applications. It adds value to existing DLC systems by 
maximiZing use of existing carrier line infrastructure. It can 
be expanded quickly and easily, and deployed in a variety of 
con?gurations including point-to-point, star, and drop and 
insert or any combination of these netWork topologies. The 
system is designed With redundancy, inter-shelf connectiv 
ity, and shared system intelligence. 

[0077] The system operates on a variety of transport or 
carrier media including copper (supporting a variety of 
protocols including MDSL, ADSL, HDSL, and T1), ?ber, 
coax, and Wireless. It provides a high pair gain (e.g., 48:1) 
over a single tWisted pair. It also enables a large number 
(e.g., 4488) of simultaneous off-hook voice connections per 
tWisted pair. 

[0078] In addition, the system units furnish higher channel 
capacity in less space, and are easy to install, use, and 
maintain. 

[0079] The system also advantageously provides a means 
for collecting data on usage to facilitate netWork planning 
and costing. 

[0080] Having thus described our invention, What We 
claim as neW and desire to secure by Letters Patent is set 
forth in the folloWing claims. 

1. Amethod for managing bandWidth operative in a digital 
loop carrier system, the system comprising a plurality of 
service cards connectable to at least one transport card 
having a given bandWidth capacity, each of the service cards 
supporting at least a plurality of channels, the method 
comprising the steps of: 

upon initiation of a ?rst call, allocating the ?rst call to a 
given time slot of the at least one transport card; 

assigning the given time slot a given default bandWidth; 

While the ?rst call is in progress, determining Whether the 
call is voice or data; and 

if the ?rst call is voice, selectively reducing the given 
default bandWidth allocated to the ?rst call if necessary 
to ensure that a second all, initiated While the ?rst call 
remains in progress, can be assigned the given default 
bandWidth. 

2. The method as described in claim 1 Wherein the given 
default bandWidth is 64 kbps. 

3. The method as described in claim 1 Wherein at least one 
service card provides Plain Old Telephone Service (POTS). 

4. The method as described in claim 1 Wherein at least one 
service card provides coin service. 

5. The method as described in claim 1 Wherein at least one 
service card provides broadband service. 

6. The method as described in claim 1 Wherein at least one 
service card provides digital service. 

7. The method as described in claim 1 Wherein at least one 
service card provides ISDN service 

8. The method as described in claim 1 Wherein at least one 
service card provides universal voice grade (UVG) service. 

9. The method as described in claim 1 Wherein at least one 
service card provides frame relay service. 

10. The method as described in claim 1 Wherein at least 
one service card provides ATM service. 
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11. The method as described in claim 1 Wherein the at 
least one transport card supports a protocol selected from a 
group of protocols consisting essentially of ISDN, MDSL, 
T1, HDSL, ADSL, 0C3, OC12 and OC48. 

12. The method as described in claim 1 Wherein the step 
of selectively reducing the given default bandWidth includes 
the steps of: 

determining Whether assignment of the given default 
bandWidth to the second call Will cause the given 
bandWidth capacity of the at least one transport card to 
be exceeded; and 

if so, initiating a compression routine to compress the ?rst 
call to a reduced bandWidth. 

13. The method as described in claim 12 Wherein the step 
of initiating a compression routine includes reallocating the 
?rst call to a neW time slot having the reduced bandWidth. 

14. The method as described in claim 13 Wherein the step 
of initiating a compression routine further includes the step 
of at least momentarily multicasting the ?rst call on the 
given time slot and the neW time slot. 

15. The method as described in claim 13 further including 
the step of allocating the second call to the given time slot. 

16. A digital loop carrier system, comprising: 

transport cards connectable by a communications 
medium; 

a plurality of service cards, a subset of Which are con 
nected to a transport card having a given bandWidth 
capacity, each of the service cards supporting at least a 
plurality of channels; and 

a bandWidth manager comprising: 

means for allocating a ?rst initiated call to a given time 
slot of a transport card; 

means for assigning the given time slot a given default 
bandWidth; 

means for determining Whether the call is voice or data 
While the ?rst call is in progress; and 

means for selectively reducing the given default band 
Width allocated to the ?rst call if the ?rst call is voice 
and if necessary to ensure that a second call initiated, 
While the ?rst call remains in progress, can be 
assigned the given default bandWidth. 

17. The digital loop carrier system of claim 16 Wherein the 
communications medium comprises a protocol selected 
from a group of protocols consisting essentially of ISDN, 
MDSL, T1, HDSL, ADSL, 0C3, OC12 and OC48. 

18. The digital loop carrier system of claim 16 Wherein the 
given default bandWidth is 64 kbps. 

19. The digital loop carrier system of claim 16 Wherein at 
least one of said service cards provides Plain Old Telephone 
Service (POTS). 

20. The digital loop carrier system of claim 16 Wherein at 
least one of said service cards provides coin service. 

21. The digital loop carrier system of claim 16 Wherein at 
least one of said service cards provides broadband service. 

22. The digital loop carrier system of claim 16 Wherein at 
least one of said service cards provides ISDN service. 

23. The digital loop carrier system of claim 16 Wherein at 
least one of said service cards provides UVG service. 

24. The digital loop carrier system of claim 16 Wherein at 
least one of said service cards provides frame relay service. 
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25. The digital loop carrier system of claim 16 Wherein at 
least one of said service cards provides ATM service. 

26. The digital loop carrier system of claim 16 Wherein the 
means for selectively reducing the given default bandWidth 
comprise: 
means for determining Whether assignment of the given 

default bandWidth to the second call Will cause the 
given bandWidth capacity of the transport card to be 
exceeded; and 

means for initiating a compression routine to compress 
the ?rst call to a reduced bandWidth if the bandWidth 
capacity of the transport card is exceeded. 

27. The digital loop carrier system of claim 26 Wherein the 
means for initiating a compression routine further include 
means for reallocating the ?rst call to a neW time slot. 

28. The digital loop carrier system of claim 27 Wherein the 
means for initiating a compression routine further include 
means for at least momentarily multicasting the ?rst call on 
the given time slot and the neW time slot. 

29. The digital loop carrier system of claim 27 further 
including means for allocating the second call to the given 
time slot. 

30. AbandWidth manager for use in a digital loop carrier 
system, the system comprising a plurality of service cards 
connectable to at least one transport card having a given 
bandWidth capacity, each of the service cards supporting at 
least a plurality of channels, comprising: 

means for allocating a ?rst initiated call to a given time 
slot of the at least one transport card; 

means for assigning the given time slot a given default 
bandWidth; 

means for determining Whether the call is voice or data 
While the ?rst call is in progress; and 

means for selectively reducing the given default band 
Width allocated to the ?rst call if the ?rst call is voice 
and if necessary to ensure that a second call, initiated 
While the ?rst call remains in progress, can be assigned 
the given default bandWidth. 

31. The bandWidth manager of claim 30 Wherein the 
means for selectively reducing the given default bandWidth 
comprise: 
means for determining Whether assignment of the given 

default bandWidth to the second call Will cause the 
given bandWidth capacity of the transport card to be 
exceeded; and 

means for initiating a compression routine to compress 
the ?rst call to a reduced bandWidth if the bandWidth 
capacity of the transport card is exceeded. 

32. The bandWidth manager of claim 31 Wherein the 
means for initiating a compression routine further include 
means for reallocating the ?rst call to a neW time slot having 
the reduced bandWidth. 

33. The bandWidth manager of claim 32 Wherein the 
means for initiating a compression routine further include 
means for at least momentarily multicasting the ?rst call on 
the given time slot and the neW time slot. 

34. The bandWidth manager of claim 32 further including 
means for allocating the second call to the given time slot. 

35. A terminal for use in a digital loop carrier system, 
comprising: 
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a transport card having a given bandwidth capacity con 
nectable to a communications medium; 

a service card connected to a transport card, the service 
card supporting a plurality of subscriber channels; and 

a bandWidth manager comprising: 

means for allocating a ?rst initiated call to a given time 
slot of a service card; 

means for assigning the given time slot a given default 
bandWidth; 

means for determining Whether the call is voice or data 
While the ?rst call is in progress; and 

means for selectively reducing the given default band 
Width allocated to the ?rst call if the ?rst call is voice 
and if necessary to ensure that a second call initiated 
While the ?rst call remains in progress, can be 
assigned the given default bandWidth. 

36. The terminal of claim 35 Wherein said terminal 
comprises a remote terminal connectable to subscriber lines. 

37. The terminal of claim 35 Wherein said terminal 
comprises a central terminal. 

38. The remote terminal as described in claim 35 Wherein 
said terminal comprises a channel bank assembly including 
a plurality of slots for receiving said transport and service 
cards. 

39. A method for managing bandWidth in a digital loop 
carrier system, the system comprising a remote digital 
terminal connected to a plurality of subscriber lines and a 
central digital terminal connected to a central of?ce of a 
telecommunications netWork, said remote digital terminal 
and said central digital terminal each including at least one 
service card having a plurality of channels, at least one 
transport card and circuitry for transferring signals therebe 
tWeen, said at least one transport card of said remote digital 
terminal being connected to said at least one transport card 
of said central digital terminal by a medium having a given 
bandWidth capacity, the method comprising the steps of: 

upon initiation of a ?rst call through one of said subscriber 
lines, allocating the ?rst call to a time slot of the at least 
one transport card of said remote digital terminal, said 
time slot having a given default bandWidth; 

While the ?rst call is in progress, determining Whether the 
call comprises a given compressible signal; and 

if the ?rst call comprises said given compressible signal, 
selectively reducing the default bandWidth allocated to 
the ?rst call if necessary to ensure that if a second call 
is initiated While the ?rst call remains in progress, said 
second call can be assigned the given default band 
Width. 

40. The method as described in claim 39 Wherein the 
given compressible signal comprises a voice signal. 

41. The method as described in claim 39 Wherein the 
given compressible signal comprises a data signal having a 
given speed. 
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42. The method as described in claim 41 Wherein the 
given maXimum speed comprises 32 kbps. 

43. The method as described in claim 39 Wherein the 
given default bandWidth is 64 kbps. 

44. The method as described in claim 39 Wherein the at 
least one service card of each of said remote digital terminal 
and said central digital terminal provides Plain Old Tele 
phone Service (POTS). 

45. The method as described in claim 39 Wherein the at 
least one service card of each of said remote digital terminal 
and said central digital terminal provides coin service. 

46. The method as described in claim 39 Wherein the at 
least one service card of each of said remote digital terminal 
and said central digital terminal provides digital service. 

47. The method as described in claim 39 Wherein the at 
least one service card of each of said remote digital terminal 
and said central digital terminal provides broadband service. 

48. The method as described in claim 39 Wherein the at 
least one service card of each of said remote digital terminal 
and said central digital terminal provides ISDN service. 

49. The method as described in claim 39 Wherein the at 
least one service card of each of said remote digital terminal 
and said central digital terminal provides UVG service. 

50. The method as described in claim 39 Wherein the at 
least one service card of each of said remote digital terminal 
and said central digital terminal provides frame relay ser 
vice. 

51. The method as described in claim 39 Wherein the at 
least one service card of each of said remote digital terminal 
and said central digital terminal provides ATM service. 

52. The method as described in claim 39 Wherein the 
medium comprises a carrier line supporting a protocol 
selected from a group of protocols consisting essentially of 
ISDN, MDSL, T1, HDSL, ADSL, OC3, OC12, and OC48. 

53. The method as described in claim 39 Wherein the step 
of selectively reducing the given default bandWidth includes 
the steps of: 

determining Whether assigning of the given default band 
Width to the second call Will cause the given bandWidth 
capacity of the medium to be exceeded; and 

if so, initiating a compression routine to compress the ?rst 
call to a reduced bandWidth. 

54. The method as described in claim 53 Wherein the step 
of initiating a compression routing further includes the step 
of reallocating the ?rst call to a neW time slot in the at least 
one transport card of the remote digital terminal. 

55. The method as described in claim 54 Wherein the step 
of initiating a compression routine further includes the step 
of at least momentarily multicasting said call on the give n 
time slot and the neW time slot. 

56. The method as described in claim 54 further including 
the step of allocating the second call to a given time slot of 
the at least one service card of said remote digital terminal. 

* * * * * 


