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SYSTEM AND METHOD FOR NEW USE OF PASSIVE OPTICAL NETWORKS

FIELD OF THE INVENTION
[0001] The present invention relates to optical fiber networks generally, and more

specifically to a new use for passive optical networks.

BACKGROUND OF THE INVENTION
[0002] From the beginning the development of optical networks has striven for as
few transitions from optical to electrical signals and vice versa as possible. Therefore
systems such as optical repeaters, switches, cross-connects and similar systems have been
developed for long-distance networks. For local distribution networks optical splitters
offer low-maintenance and unpowered distribution points. They are small and can be

placed in manholes, pedestals, closets, poles and therefore require no additional housing.

- The passive optical network concepts (Passive Optical Networking — PON) were
developed from that perspective for the telecom market.

[0003] A number of PON solutions were developed at the end of the eighties (in
Amsterdam-Sloten, among others). Since then work has been done on standards and new
technological solutions. A number of small-scale trials were set up within the context of
EU ACTS (Advanced Communications Technology and Services) and in the US, mainly
to elaborate on the technological solutions, such as laser technology. The ATM PON
solution has now been standardized. At present the most important stimulus for PON
development is the interest of operators in the US in multi-service access networks, in
which video distribution plays an important role. The current developments are called
BPON for Broadband PON, and GPON for Gigabit PON. All current and past
developments for PON have been and are in Wide Area Networks (WAN) applications.

[0004] The purchasers of networking equipment are very cautious in their
spending for local area networks (LAN) deployed that support Gigabit rates within the
Ethernet Switch market. System vendors supplying product to these purchasers of
networking equipment are forced to gain more market share by more aggressively pricing
Ethernet Switch per port while increasing functionality and intelligence such as Security
and Quality of Service (QoS) being offered for free, especially true in wiring closet
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applications that are dominated by Layer 2 switching elements. This ongoing drive of
free functionality cannot be sustained due to the large development expense, which is not
recoverable as per port sales prices erode. Thus many system vendors are maintaining
higher levels of functionality and intelligence at the core and aggregation layer 3 switches
where expenses can be amortized over a larger number of ports, clients or subscribers.
This trend of increasing intelligence at layer 3 while keeping basic functionality at Layer
2 is more noticeable as data rates increase beyond 1Gbps rates. This is especially true for
small and medium size businesses, which tends to be the largest market segment for
Layer 2 switches, routers, Hubs and gateway solutions.

[0005] As a result of the evaporation of Service Provider (SP) demand and a
general reluctance on the part of Enterprise and Storage Area Networks (SAN) customers
to pay a hefty price premium for newer technologies without a compelling return on
investment (ROI), 10Gbps Ethernet, SONET and even Fiber channel products sales may

" prevent the market growth needed to recover system vendor’s and component supplier’s
investments. In addition, if previous trends in the 10/100 Fast Ethernet market are to

hold true for 10Gbps or higher rate solutions, the average sale prices must decline sharply
for the first few years before volumes can sustain system vendor and component
supplier’s business cases and expect ROIs. This trend has proven itself over the past 20
years and current analyst reports show the overall total market size for shared Hub,
Routers, Switches and Gateway products may double in the next five years from today’s
$12 Billion dollar level if the price-performance advantage of 10Gbps or faster fiber
solutions materializes during the next few years. It is this price-performance advantage
or value threshold for new 10Gbps plus systems that cause Analyst and equipment buyers
in all market segments to question the cost and performance effectiveness of very high
speed solutions above 1Gbps rates.

[0006] This skepticism is due to several reasons. First, 10Gbps fiber solutions are
extremely expensive compared to 1Gbps solutions. Second, even though cost deltas
between 1Gbps and 10Gbps networking solutions are expected to drop over the next 5
years from 80 times down to 7 times, cost deltas are still too high. 10Gbps fiber solutions
are still expected to be 5 to 7 times that of 1Gbps solutions over the next 5 years. Since
most industry experts agree that purchasers of network equipment will not buy new
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equipment unless these relative price-performance delta alternatives approached areata2
times or less level. And third, purchasers of new network elements (like PC Desktop,
Servers, Compute Farms and Data Centers) will continue to base the their decision to buy
new equipment on both the incremental investment expectation which a 2 times delta
enables and also on the performance capability of these new network elements to match a
new higher performing gigabits network. This again is the price-performance advantage
of new purchases, which rationalizes buyer’s ROI decision and ultimately is the reason
why a new network is purchased along with the installation of new network elements.
[0007] Billions of dollars are at risk for System vendors and Component suppliers
who fail to address this price-performance advantage. Solving how to provide optimal
performance at the lowest cost in these new 10Gbps or higher networks is the key to
component suppliers and system vendors gaining the most percentage amount of market

share while enabling the end buyer to realize an expected ROI. This invention solves this

" optimal price-performance advantage problem in a novel way for very high-speed
~ 10Gbps or higher networks.

SUMMARY OF THE INVENTION
[0008] A system and method for a new use of passive optical networks

performing LAN functions of a hub, switch or router.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 is a block diagram of a Passive Optical Network (PON) Hub
according to an exemplary embodiment of the invention.
[0010] FIG. 2 is a block diagram of a Passive Optical Network (PON) Switch
according to an exemplary embodiment of the invention.
[0011] FIG. 3 is a block diagram of a Passive Optical Network (PON) Router
according to an exemplary embodiment of the invention.

DETAILED DESCRIPTION
[0012] The invention is a new use for Passive Optical Networks (PONs). PONs
are a high bandwidth point to multipoint optical fiber network based on the asynchronous
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transfer mode protocol (ATM), Ethernet or some form of time division multiplexing
(TDM) scheme. Depending on where the PON terminates, the system can be described
as fiber-to-the-curb (FTTC), fiber-to-the-building (FTTB), or fiber-to-the-home (FTTH).
A PON consists of an Optical Line Termination (OLT) at the communication company's
central office and a number of Optical Network Units (ONUs) near end users or
subscribers. Typically, up to 32 ONUs can be connected to an OLT. The passive simply
describes the fact that optical transmission has no power requirements or active electronic
parts once the optical signal is going through the Optical Distribution Network (ODN).
A PON could also serve as a trunk or aggregation function between a larger system, such
as a CATV system, and a neighborhood, building, or home Ethernet network on coaxial
cable. A PON is used to provide a wide area network. A wide area network (WAN) is a
geographically dispersed telecommunications network. The term distinguishes a broader

telecommunication structure from a local area network. A local area network (LAN) is a

~ group of computers and associated devices that share a common communications line or

_ wireless link and typically share the resources of a single processor or server within a

small geographic area (for example, within an office building).

[0013] The preferred embodiment of the invention is to use Passive Optical
Networks (PONS) in local area networks (LANs) by utilizing a PON to implement a hub,
switch or router. FIG. 1 shows three general LANs. Each LAN in FIG. 1 has a PON
Hub 100 with several example devices connected to the network such as workstations
105, mainframes 106, disk arrays 107, and possibly other PON Hubs 100. The PON Hub
100 would contain the OLT 101, passive optical splitter 102, LAN ports 103 which
would complete an entirely passive LAN port interface subsystem 108. The LAN ports
103 consisting of standard fiber connectors would be connected to the OLT 101 via a
splitter and fibers which enables a completely passive LAN interface. The PON Hub 100
and devices on the LAN would be connected via fiber. The devices on the LAN would
connect using a Network Interface Card (NIC) that would contain an ONT and an L2
switch in hardware or software. The Hub 100 could be stacked, or placed one on top of
each other via LAN 103 port connections. The OLT 101 would manage the traffic on the
network providing communication from and to each device on the LAN. LANs can be
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created using the invention described in star, tree, or in hybrid network topologies. The
invention as described functions as a hub in a LAN.

[0014] Some client PON ONU applications may require interfacing to legacy
copper LANs 117 which might use 10BaseT-CX4 or similar derivative 10Gbps Uplink
interface. For these applications user traffic is not terminated at the client PON as found
in the ONT but rather terminated further behind the client as in an ONU 111. These
ONUs then provide a bridge function between the primary PON LAN and the secondary
legacy LAN, as shown in 112.

[0015] FIG. 2 is a block diagram of a Passive Optical Network Switch according
to an exemplary embodiment of the invention. The PON Switch 200 is similar to the
PON Hub 100 with the exception of the addition an OSI L2 Switch 204 function
comnected to the OLT 201. The L2 Switch function serves to guide traffic to specific
clients on the LAN by using the OSI Station Management control plane to configure the

" OLT 201 and thus shape traffic to and from each PON ONT or ONU client. The PON
_ Switch 200 can connect to other PON Hubs 100, PON Switches or PON Routers.

[0016] FIG. 3 is a block diagram of a Passive Optical Network Router according
to an exemplary embodiment of the invention. The PON Router 300 is similar to the
PON Switch 200 with the exception of the addition of an OSI L2/L.3 Switch 304 function
connected to the OLT 301 and a Wide Area Network port 318 connected to the OSI
L2/L3 Switch 304. The OSI L2/L3 Switch 304 will guide traffic to specific clients on the
LAN or to the WAN via the WAN port 318. The L2/L3 switch 304 uses the OSI Station
Management control plane to configure the OLT 301 and thus shape the traffic to and
from each PON ONU or ONT Client or to and from the WAN port 318. The PON Router
can connect other PON Hubs 100, PON Switches 200 or PON Routers 300.

[0017] Although the invention has been described in terms of exemplary
embodiments, it is not limited thereto. Rather, the appended claims should be construed
broadly, to include other variants and embodiments of the invention, which may be made
by those skilled in the art without departing from the scope and range of equivalents of

the invention.
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What is claimed is:
1. A system and method for new use of Passive Optical Networks (PON) comprising
the steps of:
a. A Local Area Network (LAN).
b. A Hub, Switch or Router.
c. Network Interface Card(s) (NIC).

2. The method of claim 1, wherein step (a) contains a plurality of fibers and passive
optical splitters.

3. The method of claim 1, wherein step (b) contains an OLT device.

4. The method of claim 1, wherein step (b) contains a plurality of passive optical
splitter.

5. The method of claim 1, wherein step (b) contains a plurality of LAN ports
connected to an OLT via a plurality of fibers and passive optical splitters.

6. The method of claim 1, wherein step (b) contains a Wide Area Network Port
connected to an OLT via fiber.

7. The method of claim 1, wherein step (b) contains an OSI L2 Switch function unit
that is connected to an OLT.

8. The method of claim 1, wherein step (b) contains an OSI L2/L3 Switch function
unit connected to an OLT and a Wide Area Network Port.

9. The method of claim 1, wherein step (c) contains an ONT device.

10. The method of claim 9, wherein an OSI L2 Switch function is connected to the
ONT device.

11. The method of claim 10, wherein the OSI L2 Switch function is implemented in

hardware or software.
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12. The method of claim 7, wherein the OSI L2 Switch unit configures the OLT
through Station Management Control Plane to perform switching functions.

13. The method of claim 8, wherein the OSI L3 Switch unit performs the routing
functions.
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