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Access system for the provisioning of different
communication services, and method for using same

FIELD OF THE INVENTION

The present invention generally relates to access

telecommunication systems, and more particularly to access

communications systems that provide different services to

different customers.

BACKGROUND OF THE INVENTION

Access infrastructure deployment is very costly and

involves manual work. This is the main reason for the

prosperity of the xDSL - otherwise point-to-point fibers

would have been replacing all point-to-point copper

connections .

Wherever infrastructure exists, provisioning looks

very simple. Usually customer's cables are connected to a

large frame. The equipment's terminations (xDSL's, POTS)

are connected to a different frame separated about one

meter from the custome-r's frame.- The act of provisioning is

simply manual connection of a pair of twisted cable between

a specific customer and a specific equipment termination.

This is typically true for the traditional CO's.

However, as already mentioned, it will be very uneconomical

to do so at the remote terminal.

In the last years several technologies for automatic

provisioning emerged. One of the two dominant types of

automatic provisioning, is based upon a robotic arm that

inserts (or extracts) pins from a matrix board, while the

second involves MEMS (Micro Electro-Mechanical Systems)

technology.

The two types of automatic provisioning are somewhat

limited in reliability and temperature range. A new

technology with high reliability, yet associated with

modest cost per customer is needed for automatic



provisioning at the remote terminal.

A remote terminal should be capable of providing

multi-service operation for a variety of needs (ADSL,

ADSL2, VDSL, VDSL2, SDSL, SHDSL, POTS, various video

services, etc.) The remote terminal should preferably be

flexible enough to be upgraded with new technologies that

have not yet matured (such as DSM, etc.)

At the central office on the other hand, such changes

may present extreme problems to be dealt with, as it must

be adapted to the specific neighborhood profiles, while

allowing modularity and growth according to the users'

needs, all without having to install excess equipment. On

top of the above, all these needs should be implemented

without incurring a substantial increase of the cost per

customer.

The present invention seeks to provide a solution to

these problems.

SUMMARY OF THE INVENTION

The present invention seeks to provide a novel

solution for extending services provisioned in an access

network.

Another object of the invention is to provide a device

for allowing fast connection of new subscribers to an

access communication network.

Yet another object of the present invention is to

provide an efficient way to manage different entities

associated with the above objects.

Further objects and features of the invention will

become apparent to those skilled in the art from the

following description and the accompanying drawings.

According to a first embodiment of the invention there

is provided an access communication system comprising:



a first plurality of communication devices, each

operative to communicate with a subscriber out of a second

plurality of subscribers associated with the access

communication system;

at least one aggregation device comprising at least

one switching matrix connected to a third plurality of

communication devices selected out of the first plurality

of communication devices and to a forth plurality of

subscribers selected from among the second plurality of

subscribers, and when a new subscriber is to be connected

through the at least one aggregation device, the at least

one switching matrix is operative to enable provisioning of

the required service to the new subscriber either by using

one of the third plurality of communication devices, or by

communicating with a communication device installed at a

different location and is operative to enable the

provisioning of the service required by the new subscriber;

and

wherein the access communication system is further

characterized in that the number of the second plurality of

subscribers is greater than the number of the first

plurality of communication devices.

In accordance with a preferred embodiment of the

invention, the aggregation device is selected from among

the group consisting of an MSAG, a DSLAM, a communication

shelf located in a street cabinet, a communication shelf

located at the central office and the like.

As will be appreciated by those skilled in the art,

the present invention the present invention should be

understood to encompass the embodiment wherein the number

of communication devices included in the third plurality of

communication devices is equal to the number of

communication devices included in the first plurality of

communication devices and/or the number of subscribers

included in the forth plurality of subscribers is equal to



the number of subscribers included in the second plurality

of subscribers .

The aggregation device, which can be a Multi-Service

Access Gateway (to be referred to herein as "MSAG") , is

preferably capable of conveying traffic to the subscribers'

appropriate terminals in order to provide them with any

current type of service provided today along the twisted¬

pair copper access network, and presumably with all future

services that will also be provided by the- same MSAG. It

should be understood that the term MSAG as used herein,

encompasses also a communication device with is operative

to provide a single type of service to a plurality of

subscribers (e.g. that functions as a DSLAM).

Preferably, the MSAG is located at a street cabinet

and a communication device which is installed at a

different location, is installed at a nearby street

cabinet .

According to another preferred embodiment of the

present invention, each of the services provided by the

access - communication network is associated with a pre¬

defined characterizing distance. Each of the subscribers

may either be connected through the same aggregation device

for the provisioning of the services required or through a

second aggregation device, as long as the distance

extending between each of the subscribers and the

respective communication device, whether installed in the

first aggregation device or in the second aggregation

device, is less than the corresponding pre-defined

characterizing distance.

In accordance with yet another preferred embodiment of

the invention, the at least one aggregation device and each

of the third plurality of communication devices are managed

by one management system.

Preferably, the management system comprises a single

local managing entity operative to manage the at least one



aggregation device and each of the third plurality of

communication devices.

According to another preferred embodiment of the

invention, the street cabinet or the central office, as the

case may be, further comprises an automated switching

matrix operative to associate a subscriber with an

available communication device (e.g. a modem adapted to

provide the required service) . Such automated matrix

("automated MDF") is preferably an Electro-Mechanical

apparatus operative to connect subscribers to any specific

type of service out of several groups of services.

The integration of the MSAG and the automated MDF is

such that it optimizes the operation flexibility versus the

overall costs associated with the installation and upgrade

of the access network.

According to another aspect of the invention there is

provided a communication aggregation device adapted to

operate in an access communication network and comprising:

at least one interface operative to allow

communication with a plurality of subscribers;

a plurality of communication devices operative to

simultaneously provide required services to less than all

of the plurality of subscribers;

means operative to determine in case that a new

subscriber is to be connected through the communication

aggregation device, whether the service required for that

new subscriber will be provided by using one of the

plurality of communication devices or by a communication

device installed at a different location;

at least one switching matrix operative to associate

a subscriber with an available communication device, and in

case of a new subscriber, operative to allow the

provisioning of the required service in accordance with the

determination made by the determination means.

According to still another preferred embodiment of



this aspect of the invention, the communication aggregation

device further comprises:

means operative to determine an available

communication device through which the service required for

the new subscriber can be provided, from among the

plurality of communication devices comprised in that

communication aggregation device;

processor operative to establish a maximum distance

associated with the service required for the new

subscriber;

means operative to determine availability of a

communication device adapted to provide the service

required for the new subscriber, wherein this latter

communication device is associated with a second

communication aggregation device located within the maximum

distance from the new subscriber.

By still another preferred embodiment, each of the

communication devices of the communication aggregation

device is a modem operative at a rate compatible for

providing -a service required by a subscriber to whom the

modem is being connected.

Preferably, the at least one switching matrix is an

automated switching matrix. More preferably, the plurality

of communication devices and the at least one switching

matrix are managed by a single managing entity.

According to yet another aspect of the invention, a

method for associating a street cabinet to an access

network is provided. The method comprises:

(i) providing an input interface connected to a

plurality of subscribers and an output interface connected

to an exchange side and/or to other street cabinet (s) ;

(ii) enabling the establishment of a maximum distance

for each type of services required by each of the plurality

of subscribers;

(iii) selecting available communication devices



suitable to provide required services to subscribers that

cannot be provided with such required services by any

communication device installed in that street cabinet,

wherein the selection is done by using a criterion that the

selected communication devices are each located within the

maximum distance established from the respective

subscribers to whom the required services should be

provided;

(iv) enabling communications between subscribers which

are not provided with required services by the

communication devices comprised in that street cabinet, and

the selected communication devices.

It should be understood that the term subscriber as

used herein and throughout the specification, is used to

denote a combination comprising a customer and a service of

a certain type. In other words, a single customer that is

provided with two different types of services would be

considered as two subscribers out of the second plurality

of subscribers.

BRIEF DESCRIPTION OP THE DRAWINGS

The present invention will be understood and

appreciated more fully from the following detailed

description, taken in conjunction with the drawings in

which:

Fig. 1 is a schematic illustration of a communication

rack switching matrix for hosting a plurality of connection

(customer/service) pairs;

Fig. 2 presents a simplified multi-layered automated

MDF constructed in accordance with an embodiment of the

present invention;

Fig. 3 demonstrates a simplified example of an MSAG

(Multi Service Aggregated Gateway) and an automated MDF;



Fig. 4 demonstrates a section of automated MDF that is

devoted to handle overflow situation;

Fig. 5 illustrates an example of a "daisy chain"

overflow topology in accordance with the present invention;

Fig. 6 shows a possible topology in accordance with an

embodiment of the present invention, for interconnecting

several street cabinets;

Fig. 7 shows an example of an area comprising 3 street

cabinets, each servicing 400 customers and located 300m

apart of each other;

Fig. 8 illustrates an example of a system comprising

modular, automated MDF building blocks;

Fig. 9 demonstrates a modularity achieved by using

multi-systems topology in accordance with an embodiment of

the present invention;

Figs. 1OA and 1OB illustrate a system comprising class

A building blocks, whereas Fig. 1OC and 1OD illustrate a

system comprising class B building blocks;

Fig. 11 demonstrates an example of a scalability

effect that can be achieved while constrcuting a network in

accordance with the prsent invention;

Fig. 12 examplifies one part of a network comrising a

street cabinet, and two adjacent street cabinets thereto,

24 external input/output lines extending therebetween and

one additional pair used of communications exchanged

locally;

Fig. 13 illustrates an example for an arrangement

adapted to measure the D .C voltage drop between two

adjacent street cabinets used in evaluating the distance

therebetween;

Fig. 14 illustrates a possible connectivity horizon

associated with a street cabinet for three types of

services;

Fig. 15 demonstrates the scalability that may be

achieved when each system stores only limited number of



connections and transact this limited number to its

neighbors;

Fig. 16 presents a flow chart for constructing

information table that can be used in determining how would

the customers connected to a street cabinet, be provided

with the required services;

Fig. 17 illustrates the provisioning of services

according to an embodiment of the present invention through

the use of a street cabinet that is to be installed where

no street cabinet has been installed before; and

Fig. 18 illustrates the provisioning of services

according to an embodiment of the present invention through

the use of a street cabinet that has already been

installed.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The underlying principle as demonstrated in the

Examples described hereinafter is to minimize the number of

switching components needed for -the -provisioning of any

type of service to any customer, out of several pre-defined

types of services. In order to meet new needs, different

types of components are preferably used, and it will

beneficial to optimize the switching components installed

to these new needs. In many cases cost optimization is not

achieved by reducing the number of cross-connects, but by

reducing the number of rows and columns needed in a

switching matrix that is used.

Assuming that one 'row' in the switching matrix is

assigned to each customer, with a total of N rows for N

customers, and to every service device one 'column' is

assigned, with a total of M columns for M service devices.

The minimum number of rows and columns will be therefore

N+M. This value will be used as a reference in the

following description.



Typically, in conventional electro-mechanical systems,

each pair of connections (customer/service) needs

approximately an area of 5mm x 5mm in the switching matrix

so that for a 19" rack, the number of possible contacts is

in the range of 50-100 pairs. A possible structure

accommodating such connections is illustrated in Fig. 1 ,

where M , the number of columns for the device pairs is

approximately β8-75, and N , the number of customers to be

serviced is approximately 30-60 pairs. This is one "layer"

of an automated MDF referred to in the present example. By

more modern approaches, the above-described

electromechanical arrangement may be replaced with MEMS

(micro electro mechanical system) arrangement, to obtain

much higher densities than that of the previously described

arrangement .

A presentation of a simplified multi-layered automated

MDF constructed in accordance with an embodiment of the

present invention is shown in Fig. 2 , where the automated

MDF shown, is assembled in layers. The number of layers is

such that the overall rows would match the number of

customers. As an example, if one layer has 50 pairs of

connections to customers and 75 pairs of connections to

devices and if the street cabinet should serve 365

customers, 8 layers of automated MDF will be used. These 8

layers will cover 400 customers and up to 600 devices. Due

to the modularity of the system, it is easy to tailor these

building blocks to the exact needs of the network provider,

and to change them accordingly when required.

It should be clear that no direct connection is needed

between any customer's pair and any of the devices' pairs.

More complex connections to resolve this limitation and

statistical considerations are exemplified hereinafter.

Let us now consider a very simplified example, in

which we assume a common motherboard for both, the MSAG and

the automated MDF. In Fig. 3 a common motherboard (which in



fact does not have to be an integral part of a device in

accordance with the present invention) is presented for

illustration purposes only. The 15 (or 16) slots of the 19"

MSAG shelf are connected vertically with a corresponding

slice of the automated MDF (Fig. 3 ) .

Next, Fig. 4 demonstrates a somewhat more practical

solution. In this Fig., a section of the automatic MDF is

devoted to handle overflow situation. Handling the overflow

situation is required for optimizing the number of cards in

the system. Since by the former approach, there is no

connection between customers of one layer and devices

belonging to a different layer, one would be required to

install a large number of devices per layer to achieve high

probability of availability than in the case where any

customer can be connected to any device at any layer. This

limitation is practically solved by the advent of overflow.

As will be shown hereinafter, proper handling of overflow

situation may be found crucial for successful operation of

the systems .

The topology for handling cas s of overflow may differ

according to the specific needs of the Network Provider

and/or the specific needs of the neighborhood. One possible

solution is to route a section of the overflow lines

directly to the central office. This solution may

preferably be used for cases where a point-to-point

galvanic connection is needed. For instance - connection to

a different provider, usually a CLEC. Alternatively, for

cases where several types of modems are implemented only in

a centralized configuration (for example - if SHDSL gains

only very low penetration, it might be that the provider

would prefer installing a single card at the CC s DSLAM,

over installation of several cards in the street

cabinet (s) . Other overflow lines could be internally

connected to other layers in the same shelf, or could be

externally connected to other shelves nearby (at the same



place or at a nearby street) . Fig. 5 presents an example of

a "daisy chain" overflow topology.

Implementing "overflow" topology, would make it

possible to route communications to/from any customer to

the CO, or to another nearby shelf with the desired type of

device. A rarely used device could be installed for example

once every two street cabinets (or perhaps every 3 or 4

street cabinets, etc.) and not in every cabinet. Other

possible examples for using "overflow" topology are:

testing the customer's line;

line card backup.

In case of a failure, it is possible to temporarily

route all customers to reserved modems in all nearby street

cabinets .

Fig. 6 shows a possible topology allowing

interconnection of several street cabinets. For simplicity,

the internal overflow at the same shelf is not presented in

this Fig.

As may be seen, overflow traffic can be directed

upward (towards the CO) or downward, e.g. to a more remote

street cabinet. Also, two shelves can backup each other as

an "island", or can be part of a larger backup network.

Since the operation of ADSL is less sensitive to the

distance factor than VDSL, it is preferred to use

sufficient VDSL modems to minimize VDSL overflow, while

ADSL and many other terminations (including POTS) can be

shared by means of overflow handling much more freely.

Let us now consider a simple example of an area

comprising 3 street cabinets, each servicing 400 customers.

For the sake of simplicity let us also assume that these

cabinets are located 300m apart of each other as

demonstrated in Fig. 7 . For 5% penetration rate and

required availability of 99%, each cabinet would need 11

reserved units out of the nominal 20 units (= 5% x 400) .



Capital Expenses ("CAPEX") is increased by over 50%. But

when applying the method provided by the present invention

of sharing resources, one may note that in order to service

the 1200 customers, only 18 reserved units are needed on

top of 60 units required (= 5% x 1200) . Thus, the overall

number of excess units required for providing a solution in

accordance the conventional methods of the prior art is 33

units, whereas in accordance with the present invention,

only 18 excess units are needed.

Typically, the modems associated with the services to

be provided, are installed on a card. If 24 modems are

located at each card, it is possible to install one card in

every two out of the three systems illustrated in Fig. 7

and two cards in the third system. If a conventional method

of "no sharing" is applied, 2 cards are needed for each

system. Thus, instead of 6 cards that would be required in

such a conventional system, the service provider applying

the method of the present invention can use only 4 cards.

Preferably, the allocation of devices to enable proper

sharing is done automatically, as will be further

elaborated hereinafter.

Let us now consider an example of a system in which

the basic building block of the hardware is one "layer" of

"automated MDF", composed of approximately 54 customers

connected to approximately 60 outputs.

The 60 outputs are further divided into 45 "internal"

outputs and 15 "global" outputs (capable of participating

in the resources pool) . The internal outputs are further

divided into 15 internal groups of 3 outputs each. The 15

global outputs are also divided similarly - 5 groups of

three outputs each. A basic matrix of 48x60 is used for the

basic building block of the automatic MDF. This matrix is

then connected to the various equipment cards. The 60 pairs

extending towards the equipment (denoted as "outputs") are

divided into two groups: one group is connected directly to



the cards, while the other group (the "overflow" group) is

not associated with any specific (dedicated) equipment.

This latter group is further divided into two subgroups:

one subgroup is connected internally to other layers, in

our case this group has three subgroups, the three

subgroups are connected to the three next floors in a

"daisy chain" type of connection. The second overflow group

exiting the system to be connected to other systems at the

same location or at other nearby locations. The 48 lines

for conveying overflow traffic, at the input and at the

output, are divided into 2 groups of 24 lines. Each group

can be connected to a different system. As will be

appreciated by those skilled in the art, although the above

description relates to a specific architecture, many other

architectures are possible as well.

It is possible to connect many systems together in one

street cabinet and to look at this ensemble of systems as

one consolidated system. Fig. 9 demonstrates a modularity

achieved by using multi-systems topology (the upper block

is composed- -of two -systems -and is similar to the lower

block) . As may be seen from Fig. 9 , two systems connected

together may be considered as one, bigger system.

Similarly, the system shown in Fig. 8 can also be

considered as a consolidation of 8 smaller units - the 8

layers of the automated MDF.

To further demonstrate the present invention, two

configuration classes have been defined. A configuration of

Class "A" comprises one "layer" of automated MDF and its

associated equipment units. The configuration designated as

Class "B" comprises either multiple instances of Class "A"

type configurations ("Class Bl") , or, multiple instances of

Class Bl type of configurations ("Class B2") , provided with

the appropriate connectivity information and switching

algorithm.

The system presented in Fig. 8 is also referred to in



Figs. 1OA and 1OB. The system has a configuration which

comprises comprises 8 associated class A type building

blocks. Similarly, the he network shown in Fig. 9 cis

referred to in Fig. 1OC and 1OD , showing a conf iguartion

omprising one class B2 type building block which is

composed of 2 Class Bl type building blocks, each

comprising a conf iguartion composed of eight Class A type

building blocks.

The network shown in Figs. 1OC and 1OD is composed of

4 street cabinets. Each of the street cabinets is a

building block of the type Class Bl, composed of 8 building

blocks of Class A . The overall network is an instance of

class B2 composed of 4 instances of class Bl (the upper

left street cabinet in the network shown in Figs. 1OC and

1OD has 3 overflows groups and not 2 as previously

described in connection with Fig. 8 , therefore, the

connectivity information in the specific Class A is

different than that described. The building blocks are

still considered to be Class A instances with different

internal information, while the system itself is still a

class "B" system with the specific class "A" instances.

The overflow inputs and outputs are not necessarily

increased for large networks. As a matter of fact, large

networks may be confined to themselves without the need to

get, or provide backup from/to other external systems,

which is consistent with the law of large numbers. Thus,

for 400 customers, the amount of excess equipment needed to

achieve specific availability is over twice as much as

would be needed for 1600 customers. An autonomus network

('autonomus' in the sense that it is confined by itself) of

4 systems of 400 customers each, needs only half of the

excess equipment when compared to 4 autonomus systems of

400 customers each. Fig. 11 demonstrates the scalability

effect when allowing different blocking probabilities. In

this figure, y axis shows the exceess of equipment (in



percentage) used for achieving a specific availability

failure and being a function of the number of customers (x

axis) . The penetration value for this graph is assumed to

be 10%.

In order to improve the scalability of the networks

constructed in accordance with the present invention, one

would prefer to limit the amount of information required

for operating each system, but naturally without having an

adverse effect upon the system performance. According to an

embodiment of the present invention, this limitation is

achieved by restricting the connectivity horizon, which

will be further explained, provided to each one of the

systems. In addition, local communications and local

distance measuring H/W, is operative free of central

management, thus eliminating the need to provide to such

central management tedious configuration information. The

systems preferably recognize each other automatically while

also detecting the distance extending between each other.

Each such system will automatically detect the cards

associated therewith, so that in practice, the only

information needed to be provided are the linkage between

customer' s lines and type of service required for the

specific customer.

In the example illustrated in Fig. 8 , there are two

groups, each of 24 external "output" lines, and two groups,

each of 24 external "input" lines, and each such group can

be routed to a different system. In the example illustrated

in Fig. 12, street cabinet 120 has two adjacent street

cabinets 122 and 124 that are connected to cabinet 120 via

the 24 input/output line pairs. Furthermore, in order to

eliminate the need for tedious configuration, the systems

automatically detect the presence of each other and

register possible connectivity features. The detection is

done through the use of local communications exchanged

between the two systems. For this purpose an additional



twisted pair, the 25th, may be used, that extends between

these street cabinets. This 25th pair may either by a pair

dedicated for such local communications, or a pair which

may carry other communications, apart from those required

for the local communications referred to above.

Let us consider for the sake of simplifying the

examples provided, that V22 modems are used for the

communications. The term "outputs" as referred to in the

example will be the DTE' section of the modem while the

term "inputs" of the example will refer to the DCE'

section of the modem, as may be seen in Fig. 12.

Measuring the D .C voltage drop over the 25th twisted

pair, referred to hereinabove as a pair preferably reserved

for local communications to be carried between the two

systems, could yield, indirectly yet accurately, the

distance between the systems. A schematic diagram

illustrating this concept is given in Fig. 13, where the

distance between the two systems can be determined based on

the measured values of Vl and V2, from example by using the

following relationship for the wiring resistance:

3000F7 -600K

V —V

Preferably, the same pair may also be used for local

communications to be carried between these two systems.

Limiting the amount of information required for the

operation of each system as provided by an embodiment of

the invention, enables the system as a whole to remain

scalable. Let us consider once again a case where V22 modem

is used for local communications together with measuring

the distance, and assuming that the necessary information

and the necessary communications needed for connectivity

transactions, are provided, in order for the street cabinet

to construct its own connectivity horizon as shown in Fig.

14, where each service is associated with a corresponding



horizon distance.

In such a case, each system receives the connectivity

information from all nearby systems, while any information

regarding systems located over the horizon distance will be

discarded by or not communicated to that system. Such

horizon distance is for example a pre-determined value,

preferably associated with a certain type of service, where

each different service may be associated with a different

horizon distance. For example for POTS this distance could

be determined as 3000m, for ADSL 2000m, for VDSL 500m,

etc.). The truncated information is stored at the CPU

memory and is transferred to all adjacent neighbors, and

each neighbor will truncate the information to the desired

length according to its own position. The result will be a

limited amount of connectivity information stored at each

street cabinet, which information relates only to the

nearby systems in the respective connectivity horizon

radius .

Fig. 15 illustrates the scalability that may be

achieved when each system stores only limited number of

connections and transact only this limited number to its

neighbors. All 8 systems surrounding the middle system 150

transfer the truncated information they had calculated and

stored, to their neighbors. System 150 receives all the

information, truncates it in accordance with its own local

horizon and propagates it also to its neighbors. For

clarity purposes, only one type of service is shown in Fig.

15.

Following is an example of a protocol that may be used

for the transactions over the V .22 local connections.

Since the horizon of each system is preferably

limited, propagation delays that might limit the protocol

performance in ordinary routers, are negligible in this

case, as it concerns only a limited number of systems in

the vicinity of any specific system. The rate of changes in



each system would typically be in a range of once a day to

once a week. Such changes may easily propagate by the

protocol used.

Possible information stored by each street cabinet:

struct Service {

short Service__Type;

long Service_Id_Number; }

struct System{

long System__Id_Number;

long System_Distance;

struct Service Serv[N] }

struct System Sys [M] ;

The structure named "System" may comprise the system

identification number, its distance and a set of available

services. Each service has its type and its identification

number-. The - transaction sends all the information in

Sys [M] . The receiver adds the distance from the transmitted

unit to the overall distance, discards all services

associated with distance (s) higher then the connectivity

horizon and adds its own system structure (that obviously

has 0 distance) . The steps associated with such a method

are demonstrated in Fig. 16, where the street cabinet

receives the system' s details such as its identification

number, its distance and a set of available services (step

200) , determine the distance as being equal to the distance

provided within that communication plus the distance

measured at that street cabinet of the distance which was

traveled by the communication received (step 210) ,

retrieves the services available in the system (step 220)

and determines (step 130) whether the horizon distance is



lower for any given service from the distance determined in

step 210. Next, all information related to services having

an horizon distance higher than the distance determined in

step 210 are discarded (step 240) whereas the information

related to all services associated with an horizon distance

lower than the distance determined in step 110 are stored

(step 250) .

There are two typical scenarios in which the method

provided by the present invention could be implemented. The

first, if the street cabinet is to be installed in a green

field i.e. where no street cabinet has been installed

before. In which case the connection is quite simple as

illustrated in Fig. 17. In this example, a device 300

constructed in accordance with the present invention is

used. The device comprises an interfacing MDF 302 which is

connected directly to the customer's premises 308 (the

"inputs" side) and an interfacing MDF that is connected

directly to the exchange side and/or to other street

cabinets (the "outputs" side) . All functions required for

operating _automatic MDF and providing VDSL -services to the

customers may be implemented after the installation of

device 300, as traffic will be routed via routing device

306.

In case a street cabinet 318 has already been put in

operation and should now be upgraded in accordance with the

present invention, such an upgrade may be carried out in a

way illustrated in Fig. 18.

Let us consider a case where that legacy installation

318 has already been provided with MDF devices, at the CO

side and the customers' side, 311 and 312, respectively.

According to this example, the legacy MDF can be maintained

and the relevant lines will be rerouted through the

upgrading device 320 which comprises the two corresponding

MDF interfaces 322 and 324, and the routing device 326,

allowing the relevant lines to be provided with all the



features of automated MDF as explained above in connection

with Fig. 17.

Using the Automated MDF reduces the need for

technicians to visit the street cabinet whenever a new

provisioning, or disconnecting of customers, is required

and customers will be able to be provided with the new

service in a matter of hours rather than in days.

Furthermore, according to the present invention,

testing resources may be added to the arrangement provided

so that lines will be routed to the testing resource

whenever fault is suspected. Since the line-testing card

should not be installed in all systems but only in a small

fraction thereof, as all systems located at the vicinity of

a system at which such a line-testing card has been

installed could use this resource through the sharing

feature of the present invention.

It is appreciated that various features of the

invention that are, for clarity, described in the contexts

of separate embodiments may also be provided in combination

in a single .embodiment . Conversely, various feature s of the

invention which are, for brevity, described in the context

of a single embodiment may also be provided separately or

in any suitable sub-combination.

It will be appreciated by persons skilled in the

art that the present invention is not limited by what has

been particularly shown and described herein above. Rather

the scope of the invention is defined by the claims that

follow.



What is claimed is:

1 . An access communication system comprising:

a first plurality of communication devices, each

operative to communicate with a subscriber out of a second

plurality of subscribers associated with said access

communication system;

at least one aggregation device comprising at least

one automated switching matrix connected to a third

plurality of communication devices selected out of said

first plurality of communication devices and to a forth

plurality of subscribers selected from among said second

plurality of subscribers, and when a new subscriber is to

be connected through said at least one aggregation device,

said at least one automated switching matrix is operative

to enable provisioning of a required service to said new

subscriber either by using one of said third plurality of

communication devices or by communicating with a

communication device installed at a different location and

is operative to- enable provisioning f the service required

by said new subscriber; and

wherein said access communication system is further

characterized in that the number of said second plurality

of subscribers is greater than the number of said first

plurality of communication devices.

2 . An access communication network according to claim 1 ,

wherein said aggregation device is selected from the group

consisting of an MSAG, a DSLAM, a communication shelf

located in a street cabinet and a communication shelf

located at the central office.

3 . An access communication network according to claim 2 ,

wherein said aggregation device is an MSAG located at a

street cabinet and wherein said communication device



installed at a different location is installed at a nearby

street cabinet.

4 . An access communication network according to claim 1 ,

wherein each of the services provided by said access

communication network is associated with a pre-defined

characterizing distance, and each of said third plurality

of subscribers may either be connected through said

aggregation device for the provisioning of services

required by each of said third plurality of subscribers, or

connected through a second aggregation device comprising a

fifth plurality of communication devices, as long as the

distance extending between each of said subscribers out of

said third plurality of subscribers and the respective

communication device, whether installed in said aggregation

device or in said second aggregation device, is less than

the corresponding pre-defined characterizing distance.

5 . An access communication network according to claim 1 ,

wherein said at least one aggregation device and said third-

plurality of communication devices is managed by one

management system.

6 . An access communication network according to claim 5 ,

wherein said management system comprises a single local

managing entity operative to manage said at least one

aggregation device and said third plurality of

communication devices.

7 . A communication aggregation device adapted to operate

in an access communication network and comprising:

at least one interface operative to allow

communication with a plurality of subscribers;

a plurality of communication devices operative to

simultaneously provide required services to less than all



of said plurality of subscribers;

means operative to determine in case that a new

subscriber is to be connected through said communication

aggregation device, whether the service required for said

new subscriber will be provided by using one of said

plurality of communication devices or by a communication

device installed at a different location;

at least one automated switching matrix operative to

associate a subscriber with an available communication

device, and in case of a new subscriber, operative to allow

the provisioning of the required service in accordance with

said determination means .

8. A communication aggregation device according to claim

7 , further comprising:

means operative to select an available communication

device through which the service required for said new

subscriber can be provided, from among said plurality of

communication devices comprised in said communication

aggregation device;- - - -

processor operative to establish a maximum distance

associated with the service required for said new

subscriber;

means operative to determine availability of a

communication device adapted to provide the service

required for said new subscriber, wherein said latter

communication device is associated with a second

communication aggregation device located within the maximum

distance from said new subscriber.

9 . A communication aggregation device according to claim

I1 wherein each of said communication devices is a modem

operative at a rate compatible for a providing service

required by a subscriber to whom said modem is being

connected.



10. A communication aggregation device according to claim

7 , further characterized in that said at least one

automated switching matrix and said plurality of

communication devices are managed by a single managing

entity.

11. A method for associating a street cabinet to an access

network, which comprises

(i) providing an input interface connected to a

plurality of subscribers and an output interface, connected

to an exchange side and/or to one or more other street

cabinets;

(ii) enabling the establishment of a maximum distance

for each type of services required by each of said

plurality of subscribers;

(iii) selecting available communication devices

suitable to provide required services to subscribers that

cannot be provided with said required services by any

communication device installed in said street cabinet,

wherein the selection is done by using a criterion that

each of the selected communication is each located within

the maximum distance established from a respective

subscriber to whom the required service should be provided;

(iv) enabling communications between subscribers which

are not provided with required services by communication

devices comprised in said street cabinet, and the selected

communication devices.
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