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PacketLight Pushes Optical Transport Network 

Solutions to Customer Premises  
 
 
Optical Transport Network (OTN) has evolved over the last few years to be the preferred technology 
for building DWDM (Dense Wavelength Division Multiplexing) back-bone and long distance optical 
networks for carriers. It offers unified optical encapsulation layer, OTU2, into which all the common 
10G interfaces such as 10G Eth and STM-64/OC-192 are mapped into. In addition, the embedded FEC 
(forward Error Correction) is defined by the OTN layer improves the link budget and OSNR (Optical 
Signal to Noise Ratio) in long distance optical network frequently based on optical amplifiers (EDFAs).    
 
The demand for high speed data services continues to be rising, as carriers and service providers try 
to accommodate customers’ demands for high throughput broadband services and offer high 
throughput DWDM dark fiber managed services. Thus, the optical transport layer is pushed more and 
more toward the access and optical CPE which perform the mapping of the different client interfaces 
into the carrier OTN layer. Therefore, high bandwidth managed services can be offered and deployed 
easily as part of the carrier’s optical end to end DWDM infrastructure.  
 
By using PacketLight’s compact DWDM 1U CPE (Custom Premises Equipment) for performing the OTN 
encapsulation and mapping, multiple high bandwidth client services can be mapped over the OTN 
layer and multiplexed together at different DWDM wavelengths over the same fiber, thus enabling 
long distance network solutions delivering voice, video, storage and data communication all through 
one fiber optic cable from customer premises directly into the back-bone optical network.  
Additionally, most of the client interfaces, such as router ports, can be adapted into DWDM OTN 
wavelength before being transported across the carrier’s back bone network and connected to the 
central office.  
 
Specialized DWDM equipment supporting OTN is necessary at the customer premise to offer 
demarcation services and communicate back to the carrier’s or service provider’s location and their 
management network. For carriers/service providers to quickly respond to last mile network outages, 
these demarcation nodes must be easily manageable and monitored.  For this, the following 
equipment criterion has become prominent: 
 

o Compact Size and low power consumption for effective CPE 
o Effective Monitoring and Diagnostic capabilities 
o Low total cost of ownership (OPEX and CAPEX) 
o Scalability with Pay-as-you grow architecture 
o Remote management  
o OTN ITU-T transponder support  
 

PacketLight’s DWDM CPE products are ideal solution for customer premises optical network 
demarcation point.  PacketLight’s WDM product line is comprised of 1U compact active and passive 
units with low power consumption and easy mounting in a 19” rack.  Additionally, PacketLight WDM 
products offer a rich feature set with ability to transport up to 10G Eth, 10G FC and STM-64 up to 32 
wavelengths over one fiber link. 1U architecture further allows scalable growth from 1 wavelength to 
32 by simply inserting pluggable XFP’s or cascading chassis, thus allowing the customer to have a low 
cost entry point and low cost growth capability.   
 
In addition, PacketLight’s WDM equipment offers bidirectional monitoring and remote management 
capabilities over the client’s signal for carriers.  These monitoring capabilities are software as well as 
hardware based.  In addition to regular XFP’s, PacketLight’s WDM equipment supports pluggable OTN 
XFP’s, thus giving the customer all demarcation node equipment criterion in one package. With 
combination of pluggable OTN based transponders and SNMP integration, PacketLight products are 
easy to monitor and manage.  This white paper further discusses the OTN transponder integration 
and capabilities in PacketLight’s WDM solutions. 



Solution Overview 

© 2009 PacketLight Networks, All rights reserved. This document is PacketLight Public Information. 

w
w

w
.

p
a

c
k

e
t

l
i

g
h

t
.

c
o

m
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What is OTN ITU-T 
 
ITU-T defines Optical Transport Network (OTN) [1] as a set of Optical Network Elements connected 
by optical fiber links, able to provide functionality of transport, multiplexing, switching, optical link 
management, supervision and survivability of optical channels carrying client signals. The ITU-T 
G.709 digital wrapper specification provides for a protocol agnostic and transparent asynchronous 
mapping method with timing adjustment provisions. This allows an OTN MSA pluggable transceiver to 
operate at any bit rate and protocol, including STM64/OC-192 and 10G Ethernet LAN protocols. 
 
Optical Transport Network (OTN) is an optical mapping layer for variety of different rate 10G services 
such as STM64/OC-192 and 10G LAN over the same common frame and rate structure which enables a 
single optical transport network regardless of the native client signal. 
 
OTN relies on ITU-T the G.709 digital wrapper specification to transparently encapsulate client 
signals and provide a comprehensive list of OAM capabilities unrivaled in the industry to offer faster 
troubleshooting and superior SLA monitoring capabilities.  
 
Furthermore, OTN provides the additional benefit of Forward Error Correction (FEC) to boost the 
network optical performance by at least a factor of 4 (6dB coding gain). Forward Error Correction 
(FEC) is a major feature of the OTN network, and it is standardized by both ITUT G.709 and ITU-T 
G.975 specifications. 
 
The wrapping of the native 10G protocols, the FEC and the management layers all enable more 
reliable and managed optical transport solution with OTN supported demarcation equipment. 
 

OTN’s Integration in PacketLight’s WDM Equipment 
 
PacketLight’s WDM equipment is constructed based on pluggable XFP/SFP modules.  PacketLight’s 
products allow pluggable XFP based solution that gives increased ease of management and 
maintenance to the customer.  The XFP modules are standardized and are easily swappable in case of 
change of service.  In addition, such plug-&-play architecture allows easy growth and addition of 
extra services into the network without interrupting other services and additional hardware or 
upgrade costs.  With the pluggable OTN XFP’s, customers can directly interface with the carrier’s 
networks and provide them with necessary infrastructure for monitoring.  
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The choice is ultimately with the customer: to implement OTN infrastructure or not.  With 
PacketLight’s equipment, this decision is made simpler and more cost effective than ever before. 
 

Cost Considerations 
 
OTN in the last mile promotes a highly manageable, scalable network.  However, it has not been 
deployed in force because of economic concerns. Often, separate OTN devices carry a high price tag 
and are massive in size (large chassis). In contrast, the last mile connection, except for very large 
enterprises, usually requires bandwidths of up to 4 interfaces of 10Gbps or less. Lack of economic 
OTN demarcation nodes at this bit rate have prohibited true OTN end-to-end network deployments, 
despite the wishes of carriers and service providers. However, PacketLight solution which utilizes the 
recent integration of ASIC and MSA pluggable transceivers into PacketLight WDM products allows both 
customers and service providers a low cost solution for transporting 10Gb LAN and STM64/OC-192. 

 
Summary  
 
As customers need for broadband Ethernet services continue to grow, service providers and carriers 
need both a simpler and cost effective solution to provide such services with carrier-grade OAM&P 
attributes and a unified transport protocol to efficiently manage their networks from edge to edge. 
OTN is the preferred protocol choice of carriers today for end to end network visibility. Additionally, 
OTN is the only demarcation protocol today offering superior demarcation capabilities while 
providing 100% bit-level transparency to the customer traffic for guaranteed service and privacy 
agreements. Finally, OTN integrated transponders in PacketLight’s WDM products offer customers all 
the benefits of the OTN at considerably low cost than ever before allowing them use of carrier grade 
equipment in their own premises. 
 

About PacketLight Networks, Ltd. 
PacketLight Networks offers a suite of Leading 1U 
Metro CWDM and DWDM solutions, for transport of 
data, storage, voice and video applications, over dark 
fiber and WDM networks, featuring high quality, 
reliability and performance at affordable prices.  Our 
products are distinguished with low power 
consumption ideal for CLE (Customer Located 
Equipment) allowing maximum flexibility as well as 
ease of maintenance and operation and providing real 
Pay-as-you-grow architecture.  PacketLight customers 
are carriers, service providers, data centers, IT 
integrators and enterprises who are active in meeting 
the demands for metro Ethernet, business continuity, 
Triple Play solutions and enterprise data sharing 
applications. For product and reseller information, 
Please contact               info@packetlight.com  


