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on the ring.

I*I Industrie Canada  Industry Canada



CA 02273525 1999-06-01

ABSTRACT

A method for increasing the bandwidth of a uni-directional path switched SONET
ring network by sacrificing protection of the information carried on the ring network. The
method alters the way in which information is added into the ring at a node and how its is
dropped at other nodes on the ring. Information added into the ring is added into only one
of the two redundant paths of the SONET ring network, leaving the remaining path
available to carry different, non-redundant information. Information dropped from the ring

1s also re-transmifted to down-stream nodes on the ring.
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A METHOD FOR USING MORE BANDWIDTH

IN A UNI-DIRECTIONAL PATH-SWITCHED SONET RING

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to the use of bandwidth in a Synchronous Optical
Network (SONET) ring. More particularly, the present invention 1s a method, for use in
transmitting broadcast traffic (point to multi-point), of trading protection bandwidth in a

uni-directional path-switched (UPS) SONET ring for un-protected usable bandwidth.

2. Description of Related Art

SONET is the ANSI standard for advanced fiber 6ptic transmission. Under SONET,
network elements can communicate in a ring by passing information frames. In these rings
entire communication streams are collected and routed within a level one or higher
synchronous transport signal (STS-1 or higher) frame, instead of being de-multiplexed and
multiplexed each time a signal is added or dropped. Besides STS-1 signals, multiples of
these communications signals may be synchronously multiplexed into higher rate STS-N
signals. STS-N signals are then converted to optical OC-N signals for transport through

fiber optic media.

Fig. 1 (prior art) is a simplified block diagram illustrating various definitions of the
transmission network that interconnect different kinds of SONET network elements.
Specifically, the SONET line, section, and path definitions are illustrated. Fig. 1 further
illustrates path terminating equipment 10a-b, line terminating equipment 11a-b, and section
terminating equipment 12a-b. A network element 1s said to be "terminating” if during
normal operation it may alter the information associated with the network section it
terminates. For example, path terminating equipment 10a-b is defined to be equipment
which is permitted to alter the path portion of a SONET frame; and an example of STS-1

path terminating equipment is an add/drop multiplexer. (An add/drop multiplexer 1s also
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line and section terminating equipment, because a device specified as capable of terminating

one category of information necessarily can terminate subset categories.)

Fig. 2 is a schematic representation of a prior art UPS SONET ring 30, 1.e., a
SONET ring network in which a traffic stream 36 is split into two copies at network element
31 so that one copy travels in one direction in one medium 35a between network elements
31-34 along the ring, while a redundant copy 1s propagated in the opposite direction in
another medium 35b, the traffic stream 36 shown being removed tfrom the network element
33. Both rings 35a and 35b of the UPS SONET ring network traverse various network
elements 31-34 positioned along the ring network. Fig. 2 in particular 1llustrates a traffic
stream being added to the ring at network element 31, and the traffic stream being dropped

(removed) from the ring at network element 33.

Each network element comprises network terminating equipment. Examples of
network terminating equipment include traffic splitters and ring selectors. A traffic splitter

31a is shown included as part of network element 31. A ring selector 33a 1s shown

included as part of network element 33.

A UPS SONET ring network, by transmitting the same information in opposite
directions on two separate paths, provides each network element redundant information and
thereby protects the information. If greater bandwidth is needed in an application, four-fiber
bi-directional rings and optical upgrades, such as from OC3 to OC12, éan be used but are
expensive. Moreover, in some applications such as video or data broadcasting, 1t 1s not

necessary or cost-effective to protect information.

What is needed is a way of making use of the bandwidth of a UPS SONET ring
reserved for redundant information in applications where that redundancy 1s not needed or is

not cost-effective.

SUMMARY OF THE INVENTION

The present invention is a method, for use in broadcast transmissions (point to multi-
point), that converts some or all of the bandwidth of a classically protected uni-directional

path-switched SONET ring network path to a single-thread (non-redundant) path with up to

9.
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twice the bandwidth of the classical SONET ring network. The invention does not
necessarily eliminate or change the architecture of a network providing a redundant ring, but

1s rather an overlay that can coexist with such an architecture.

According to the present invention, at a network element that is a source for
transmitting information onto a UPS SONET ring network, non-redundant traffic is
transmitted into the network on only one of the redundant paths within the ring. At the
rece1ving network elements, this non-protected traffic is bridged such that it is both dropped
at the network element and transmitted to the next down-stream network element. This
leaves the path in the opposite direction available to carry an equal amount of non-

redundant traffic.

Thus, 1n a UPS SONET ring network altered according to the present invention, both
paths of the network transmit non-redundant information, thereby doubling the Path
bandwidth by sacrificing protection. If the invention is applied to all paths within the
network, the network is essentially converted into an unprotected linear configuration.
However, the great utility of the invention is that both traffic classes, protected and
unprotected, can be carried in the same network at the same time without extensive changes

to existing equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the invention will become apparent
from a consideration of the subsequent detailed description presented in connection with

accompanying drawings, in which:

Fig. 1 1s a block diagram illustrating various prior art SONET ring network

elements;
Fig. 2 1s a schematic diagram of a prior art UPS SONET ring network; and

Fig. 3 1s a schematic diagram of a UPS SONET ring altered according to the present

invention.
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BEST MODE FOR CARRYING OUT THE INVENTION

Referring now to Fig. 3, to increase bandwidth 1n a UPS SONET ring network 37, a
network element 38 from which information is broadcast to other network elements 32, 34,
and 39, is modified to use both paths 35a and 35b for different traffic streams 36a and 36b.
The modified network e.lement 38 includes an altered tratfic splitter 38a, configured, as

shown, to allow adding traffic to both paths 35a and 35b.

Correspondingly, at least one network element 39 must be modified to receive the
different traffic streams 36a and 36b, transmitted on paths 35a and 35b, respectively. For
this, an altered ring selector 39a is used as part of the network element 39. The altered ring
selector is configured, as shown, to allow dropping, at the same time, the different traffic

streams 36a and 36b, each carried by a different path 35a and 35b.

In the preferred embodiment, the network elements that are modified to provide the
increased bandwidth are add/drop multiplexers. Further, the two different traffic streams are
transmitted in the same time division channel space, as provided by the STS protocol, but in

opposite directions.

It 1s to be understood that the above-described arrangements are only illustrative of
the application of the principles of the present invention. Numerous modifications and
alternative arrangements may be devised by those skilled in the art without departing from
the spirit and scope of the present invention, and the appended claims are intended to cover

such modifications and arrangements.
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WHAT IS CLAIMED IS:

1. A method for using more bandwidth in a uni-directional pati switched SONET ning
network having a plurality of nodes where at least one network element 1s located,
the ring network comprising a first path for conveying a traffic stream to network
elements on the ring network and a second path for transmitting to the same network
elements a redundant copy of the traffic stream on the first path, the method

comprising the steps of:

10 1) modifying a first network element at a node from which information is to be
added to the SONET ring network so that the network element accepts two
different traffic streams, and provides one traffic stream to the first path and

the second traffic stream to the second path; and

11) modifying a second network element at another node from which
information is to be dropped from the SONET ring network to receive, at the
same time, the traffic stream carried by each path, thereby allowing the two
different traffic streams to be output at the second network element at the

same time.

20 2, A method as claimed in claim 1, wherein at least one network element that serves as
either a source or terminator for a path of the ring network is an add/drop

multiplexer.

3. A method as claimed in claim 1 wherein the first network element is moditied by
including an altered traffic splitter configured to provide a traffic stream to each of
the two paths, and the second network element is modified to include an altered ring

selector configured to be responsive to each of the two paths.

4. A method as claimed in claim 1, wherein the second traffic stream 1s transmitted 1n

the time division channel space as the first traffic stream, but in an opposite direction

30 from the direction the first traffic stream is transmitted.
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