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(57) A telecommunications network (10) includes a plurality of nodes (12) interconnected mm a bidirectional line
switched ring configuration (18). The bidirectional line switched ring configuration (18) mcludes a working
communication link (14) and a protection communication link (16) between each of the plurality of nodes (12). A
particular node (12) within the telecommunications network (10) includes a first ring port interface (20) and a second
ring port mterface (22) each coupled to the working communication link (14) and the protection communication link
(16). The first ring port interface (20) and the second ring port mterface (22) are coupled by a cross connect matrix
(24). The particular node (12) may have a protection channel access unit (30) to terminate control information carried
over a protection communication link (16) of the bidirectional line switched ring configuration (18). In order to
maintain transfer of control information over the bidirectional line switched ring configuration (18), a dedicated matrix
connection (34) mn the cross connect matrix provides a path to pass control mformation between the first ring port
interface (20) and the second ring port interface (22).
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ABSTRACT OF THE DISCLOSURE

A telecommunications  network (10) includes a
plurality of nodes (12) interconnected 1n a bidirectional
iine switched ring configuration (18) . The bidirectional
1ine switched ring configuration (18) includes a working
communication link (14) and a protection communication
1ink (16) between each of the plurality of nodes (12). A
particular node (12) within the telecommunications
network (10) includes a first ring port interface (20)

and a second ring port interface (22) each coupled to the

working communication 1link (14) and the protection
communication link (16). The first ring port interface
(20) and the second ring port interface (22) are coupled

by a cross connect matrix (24) . The particular node (12)

may have a protection channel access unit (30) to
rerminate control information carrilied over a protection
communication 1link (16) of the Dbidirectional line
switched ring configuration (18). In order to maintain
rransfer of control information over the bidirectional
line switched ring configuration (18), a dedicated matrix
connection (34) in the cross connect matrix provides a
path to pass control information between the first ring

port interface (20) and the second ring port interface

(22) .
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METHOD AND APPARATUS FOR PASSING CONTROL INFORMATION IN A
BIDIRECTIONAL LINE SWITCHED RING CONFIGURATION

TECHNICAL FIELD OF THE INVENTION

The present 1nvention relates 1in general to data
transfer 1n a telecommunications network and more
particularly to a method and appératus_ for passing
control 1information in a bidirectional line switched ring

configuration.

BACKGROUND OF THE INVENTION

In conventional telecommunications networks, service

providers have deployed Bidirectional Line Switched Rings

(BLSR) to provide a network restoration capability. In a
BLSR conftiguration, a node couples to other nodes in the
system by a working communication link and a protection
communication 1link set up 1in a dual ring topology.
Traffic and other information travels around the working
communication link and is extracted by a node in response
to the node being the desired destination. The
protection communication 1link provides another path to
transfer the traffic and other information in the event
of a failure 1in the working communication 1link between
any node in the system. The BLSR configuration provides
network survivability for single link failures and allows
the network to function in a segmented mode when entire
nodes have failed.

One feature that digital cross connect systems bring
to the BLSR configuration is that they can act as nodes
on the BLSR for passing traffic between east and west

ring port interfaces as well as providing the restoration
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switching function. By means of their c¢ross connect

matrices, the digital cross connect systems may provide
protection channel access during normal ring operation
and ring interconnections.

In order for a BLSR to properly function and monitor
the status of all 1ts nodes, two bytes of information,
designated K1 and K2, must pass through the protecition
communication link. By 1ts nature, a digital cross
connect system at a node allows east and west ring port
interfaces to be connected by 1its cross connect matrix.
However, 1n the event that protection channel access 1is
desired at a node, there 1s no dedicated connectivity
through the c¢ross connect matrix between the east and
west ring port interfaces to pass the K1/K2 bytes,
especilally 1f 100% of the working traffic 1s dropped at
the node. Therefore, 1t 1s desirable to be able to pass
the K1/K2 and through a node while still providing

protection channel access at the node.

SUMMARY OF THE INVENTION

From the foregoing, 1t may be appreciated by those
skilled i1n the art that a need has arisen for a technique
to pass control i1information 1in a Dbildirectional line
switched ring configuration while still providing total

protection channel access. In accordance with the

present 1invention, a method and apparatus for passing
control information in a bidirectional line switched ring
configuration are provided which substantially eliminate

or reduce disadvantages and problems associated with

conventional bidirectional line switched ring topologies.
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According to an embodiment of the present i1invention,
there 1is provided a <cross <connect system 1in a

telecommunications network that includes a first ring

port 1interface operable to receive and provide traffic
information from and to a working communication link and
control information from and to a protection
communication link of a fiber optic ring. The control
information is associated with the traffic information.
A first add/drop unit receives traffic information

carried on the working communication link from the first

ring port interface and destined for the cross connect

system. A first protection channel access unit receives
control information from and provides control i1nformation
to the protection communication 1link through the first
ring port 1nterface. A second ring port interface
receives and provides traffic information from and to a
working communication link and control information from
and to a protection communication link of a fiber optic
ring. A cross connect matrix passes traffic i1nformation
and control information between the first add/drop unit
and the first ring port interface, Dbetween the first
protection channel access unit and the first ring port
ihterface, and between the first ring port 1interface and
the second ring port interface. The cross connect matrix
provides a dedicated communication path for the control
information to pass from the first ring port interface to
the second ring port interface.

The present invention providegs various technical
advantages over conventional bidirectional line switched
ring topologies. For example, one technical advantage 1s

to provide a capability to pass control signals when a
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node has a protection channel access capability. Another

technical advantage 1s to provide an efficient and
inexpensive fixed connection for the protection channel
through a c¢ross connect matrix. Yet another technical
advantage 1is to avoid creating and deleting connections
based on ring activity. Other technical advantages may
be readily apparent to those skilled in the art from the

following figures, description, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present
invention and the advantages thereocf, reference 1is now
made to the following description taken in conjunction
with the accompanying drawings, wherein like reference
numerals represent like parts, in which:

FIGURE 1 illustrates a block diagram of a
bidirectional line switched ring based telecommunications
network;

FIGURE 2 1llustrates a node 1n the

telecommunications network.

DETAILED DESCRIPTION OF THE INVENTION

FIGURE 1 1s a block diagram of a bidirectional line

switched 1ring |based telecommunications network 10.
Telecommunications network 10 1ncludes a plurality of
nodes 12 1interconnected by a working communication 1link
14 and a protection communication link 16 1in a
bidirectional line switched ring configuration 18.
Information may travel 1in either direction along both
working communication link 12 and protection

communication link 14. Working communication link 12 and
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protection  communication  link = 14 are  preferably
individual and separate fiber optic rings that traﬁsfer
information 1n one direction between nodes 12. For
example, four fibers may be 1included 1in bidirectional
line switched ring configuration 18 such that two fiber
handle the respective upstream and downstream flow to and
from a particular node 12 as working communication link
14 and the other two fibers handle the respective
upstream and downstream information flow to and from the
particular node 12 as protection communication link 16.
Though the preferred embodiment has been described,
working communication link 14 and protection
communication 1link 16 may employ any conventional
communication means, including a two fiber bidirectional
line switched ring configuration.

The  use of bidirectional line switched ring
configuration 18 allows for redirecting of information 1in
the event of a cable cut or failure. For example, 1f a
unidirectional span failure occurs on the outbound

working communication link 14 from node A to node B, node

B detects the failure and 1initiates a request for
protection. The request for protection 1s transmitted to

node A along a short path and a long path. Since i1t takes

longer for the request for protection to reach node A on
the long path, protection for a unidirectional failure
wlll most likely involve only the request for protection
transmitted on the short path. When the request for
protection 1s recelved, node A Dbridges the failed
outbound working communication link 14 onto the outbound
protection communication link 16 on the same span between

nodes A and B. Node A transmits a reverse request for a
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span switch on the short path and the long path to node
B. Node B receives the reverse request for the span
switch, performs the span switch, bridges the outbound
working communication link 14 onto the outbound
protection communication link 16, and transmits the
bridged status and the switched status along the short
and long paths. Node A receives the bridged and switched
indications and completes the switch.

For a bidirectional span failure involving only the
inbound and outbound working channel 1link 14 between
nodes A and B, both nodes detect the failure and initiate
requests. The result 1s identical to that of a
unidirectional span failure except that both nodes are
transmitting identical switch requests. The result 1is
ldentical because a Kl and K2 byte protocol includes
1dentifying the failure scenarios that can be protected
against using only a span switch. The K1 and K2 bytes
are part of the overhead and control information
assoclated with traffic carried between nodes 12 and
provide ring and span switch status and determine how
switching is to be performed within bidirectional 1line
switched ring configuration 18.

If a span switch cannot be completed or a
unidirectional or Dbidirecticnal failure occurs that
affects both working communication link 14 and protection

communication link 16 in the same span between nodes, a

ring switch is to be performed. Nodes A and B both
detect the failure and initiate ring bridge requests.
Intermediate nodes pass through the ring bridge requests.
When the crossing K1 and K2 byvtes are received, nodes A

and B perform the bridge and the switch from working
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communication 1link 14 to protection communication link
16. Intermediate nodes continue to terminate and 1nsert
traffic on working communication link 14. The bridging
to protection communication 1link 16 and the selection
from protection communication link 16 1s8 performed by
nodes adjacent to the failed span. Intermediate nodes do
not terminate traffic from protection communication link
16 when operating in the pass through mode.

FIGURE 2 1s a Dblock diagram of a node 12
representing a cross connect system. Node 12 includes a
first ring port interface 20 <coupled to working
communication 1link 14 and protection communication 1link
16. Node 12 also includes a second ring port interface
22 coupled to working communication link 14 and
protection communication link 16. A cross connect matrix
24 having a plurality of 1inputs and outputs provides a
communication path between first ring port 1nterface 20
and second ring port interface 22. Node 12 includes a
first add/drop unit 26 that receives and provides traffic
information over working communication link 14 through
cross connect matrix 24 and first ring port interface 20.
A second add/drop unit 28 receives and provides traffic
information over working communication link 14 through
cross connect matrix 24 and second ring port 1interface
22. Node 12 includes a first protection channel access
unit 30 that receives and provides 1nterruptable control
information over protection communication link 16 through
cross connect matrix 24 and first ring port interface 20.
A second protection channel access unit 32 receives and

provides interruptable control information over
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protection communication 1link 16 through cross connect
matrix 24 and second ring port interface 22.

With protection channel access capability, node 12
has no connectivity through cross connect matrix 24 for
control information, particularly K1/K2 bytes for ring

and span switch determinations, on protection

communication link 16 to be passed onto other nodes 1n
telecommunications network 10. If 100% of the traffic
information is dropped at first add/drop unit 26 and
second add/drop unit 28, there 1is no connectivity
whatsoever Dbetween first ring port interface 20 and
second ring port interface 22. In order to provide a
control information pass through for protection
communication link 16 within node 12, a dedicated matrix
connection 34 1is established in cross connect matrix 24.
Dedicated matrix connection 34 couples into protection
communication link 16 at first ring port interface 20 and
second ring port interface 22.

Dedicated matrix connection 34 provides fixed and
dedicated protection channel connections through cross
connect matrix 24 in order that the K1/K2 bytes can pass
from node to node regardless of how much traffic 1is
dropped or if protection channel access 1s present.
Connections within cross connect matrix 24 do not have to
be created or deleted based upon ring activity. All
protection switching could now be handled exclusively 1n
the ring port interfaces 20 and 22. The ring port
interfaces 20 and 22 and cross connect matrix 24 can be
placed 1n different physical line shelves and

geographically remote from one another to provide greater

system development flexibility.

O e LAY A e RAATY b S VS 8 8 T LI T R N S B G ST T AR VARG AN, DG RSN NI I JEMAM. Wi, e e e ko SV ket LN A A R S PO Y AP N AT TR ke e ) g P T e e siata ml e 6 gesben cer ee o



10

CA 02328035 2000-12-12

Thus, it is apparent that there has been provided,
in accordance with the present invention, a method and
apparatus for passing control information in a
bidirectional 1line switched ring configuration that
satisfies the advantages set forth above. Although the
present invention has been described in detail, 1t should
be understood that various changes, substitutions, and
alterations may be readily ascertainable by those skilled
in the art and may be made herein without departing from

the spirit and scope of the present invention as defined

by the following claims.
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WHAT IS CLAIMED IS:

1. A cross connect matrix for a cross connect
system, comprising:

a plurality of network inputs, the plurality of
network inputs operable to receive traffic signals from a
telecommunications network;

a plurality of network outputs operable to provide
traffic signals to the telecommunications network;

a plurality of communication paths between the
plurality of network inputs and the plurality of network
outputs, wherein any of the plurality of network inputs
may be connected to any of the plurality of network
outputs by any of the plurality of communication paths;

2 dedicated communication path from one of the
plurality of network inputs to a corresponding one of the
plurality of network outputs, the dedicated communication
path operable to carry control information associated

with the traffic signals.

2. The cross connect matrix of Claim 1, wherein

the control information includes K1 and K2 bytes.



10

CA 02328035 2000-12-12

11

3. The cross connect matrix of Claim 1, further
comprising:

a plurality of add/drop outputs, wherein any of the

plurality of network inputs may be coupled to any of the
plurality of add/drop outputs by any of the plurality of
communication paths, wherein the control information 18
passed on the dedicated communication path regardless of
whether traffic signals are passed from the plurality of
network inputs to either the plurality of add/drop

outputs or the plurality of network outputs.
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4 A cross connect system in a telecommunicatlons

network, comprising:

a first ring port interface operable tO receive and

provide traffic information from and to a working

communication link and control information from and to a

protection communication link of a fiber optic ring, the

information;

a2 first add/drop unit operable to receive traffic

information carried on the working communication link

from the first ring port interface and destined for the
cross connect system;

a first protection channel access unit operable to
receive interruptable control information from and
provide control information to the protection
communication link through the first ring port interface;

a second ring port interface operable to receive and

provide traffic information from and to a working

protection communication link of a fiber optic ring, the
control information being associated with the traffic
information;

2 cross connect matrix operable to pass traffic
information and control information between the first
add/drop unit and the first ring port interface, between
the first protection channel access unit and the first
ring port interface, and between the first ring port
interface and the second ring port interface, the cross

connect matrix providing a dedicated communication path

for the control information to pass from the first ring

port interface to the second ring port interface.
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5. The cross connect system of Claim 4, further

comprising:
2 second add/drop unit operable to receive traffic

information carried on the working communication link

ce and destined for the

from the second ring port interfe

cross connect system;
a second protection channel access unit operable to

receive control information from and provide control

information to the protection communication link through

the second ring port interface;

wherein the cross connect matrix 1is operable to
provide a dedicated communication path for the control

information to pass from the second ring port interface

to the first ring port intertface.

6 . The cross connect system of Claim 4, wherein

the second ring port interface is operable toO place the

control information received from the first ring port

interface over the dedicated communication path onto the

protection communication link.

7. The cross connect system of Claim 4, whereiln

the control information includes K1 and K2 bytes.

8 . The cross connect system of Claim 4, wherein
rhe control information is passed over the dedicated
communication path regardless of whether all

interruptable control information 1s passed to the first

protection channel access.
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9. A method of providing control information
through a node of a telecommunications system,
comprising:

receiving telecommunications traffic carried over

one or more working channels;

receiving control information carried over one oOr

more protection channels;

cross-connecting the work channels to any of a

plurality of node elements;

cross-connecting the protection channels to any of a

plurality of node elements;

passing the control information over a dedicated

matrix connection; and

transferring the control information €O another

node.

10. The method of Claim 9, wherein the control

information includes Kl and K2 bytes.
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