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Getting the most out of your fiber network using Muxponds 

 
 

he amount of data, storage, and video services are growing rapidly worldwide. In order to 
support these emerging bandwidth-demanding applications, the capacity of the infrastructure 
has to be upgraded through new fiber and network infrastructure optimization solutions.  

Carriers, utilities, enterprises and campuses are faced with a task or properly leveraging their optical 
networks, utilizing the current fiber infrastructures effectively, and planning for future growth. The 
current considerations for implementing fiber optic network infrastructures are: 

 A low cost solution – to stay within budget  

 Low power consumption, low noise and Restriction of Hazardous Substances Directive (RoHS) 
– to meet green environmental standards  

 Ease of maintenance and management – to achieve better service and save operational cost  

 Small dimensions – to save rack space  

 Supporting variety of service types – to achieve flexibility for different user requirements  

 Protection of the infrastructure in the event of fiber failure – to increase in network reliability 
 
This white paper explores ways of meeting the challenges and getting the most out of the fiber 
infrastructure without the need of adding additional fibers or getting into vast expenses. Specifically, 
it focuses on solving the dark fiber and WDM networks capacity bottlenecks.  
 
 

PacketLight Solution 

PacketLight’s solutions increase the capacity of the fiber from several Gbps in a factor of  ~100 and 
thus eliminate the need for additions of high cost fiber lines between the sites. The fiber 
infrastructure capacity bottleneck can be solved by juxtaposing two technologies based upon each 
other as address below.  These two technologies are as follows: 
 

 Using Wavelength Division Multiplexing (WDM) for multiplexing several services over the 
same fiber by assigning different wavelength per each service 

 Aggregating several services over the same wavelength for saving wavelengths and further 
increasing the infrastructure capacity  

 
For purposes of simplicity, the transport of services is used as the example in the rest of the paper 
while further discussing each of these technologies.  
 
 

WDM solution  
 
The WDM solutions are divided into two main technologies: CWDM and DWDM technologies. 
 
CWDM – Coarse Wavelength Division Multiplexing: technology for transmitting data by light waves 
via optical fibers (each signal is sent on its own wavelength - up to 16 channels of different services 
can be sent through a single optical fiber).  Typically, with CWDM, up to 10GB can be transferred per 
wavelength over 80Km distance. 

T 
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DWDM – Dense Wavelength Division Multiplexing: technology for transmitting data by light waves 
via optical fibers (each signal is sent on its own wavelength - up to 96 channels of different services 
can be sent through a single optical fiber). The capacity throughput for DWDM technology goes up to 
100GB per port thus tremendously increasing the fiber capacity. It can also travel over longer 
distance by using amplification sites along the path. 
  
It is much more efficient to utilize either CWDM or DWDM technologies when building a fiber optic 
WAN network or campus fiber connectivity solution.  These technologies are accessible to not only 
carriers and service providers, but also to a large variety of businesses, from banks and financial 
institutions, to enterprises and government organizations.  The choice of which technology to use 
will be made according to the analysis of the needs of the network, distances involved, node 
capacities, and the project budget.  
 

Maximizing the Wavelength Capabilities  
 

When utilizing wavelength, several services are aggregated into a single wavelength in order to 
achieve maximum capacity for each of DWDM wavelengths  Since the most frequently used and 
typical access service is GbE, the wavelength utilization is measured by the number of GbE services 
encapsulated within a single wavelength. 
 
The PL-2000 Muxponder supports the encapsulation of 8xGbE services over a single 10G channel 
(wavelength). Thus, 32 GbE services can run over only four wavelengths.  In addition, the Muxponder 
allows passing of the In-band management over the same uplink.  
 
Let us explore this Muxponder 
technology in detail.  As a business 
case study, we will use 4 sites 
connected in a ring topology. The 
ring is comprised of 4 sites with 
8xGbE interfaces at each site.  Each 
interface must be aggregated into a 
fifth site the Hub site.  
 
In the case of WDM technology (see 
figure 1.0), in order to transport 
8xGBE services in a protected ring, 
we need to utilize 32 wavelengths in 
the fiber.  This is achieved by 
installing 2xPL-400 8 channel 
CWDM/DWDM unit at each of the 4 
sites, with the fifth Hub site 
having 8 of PL-400 units.  This solution provides complete redundancy on the fiber links for each of 
the services for each of the sites.  However, as seen, the equipment and optical modules needed are 
significant and correspondingly will be the cost. 

Figure 1 
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Figure 3.0 

 
In comparison, by aggregating or 
muxing several GbE services over 
a single wavelength, we can 
achieve substantial savings in the 
number of wavelengths needed, 
as well as in the number of optics, 
size of WDM filters, and number 
of regenerators needed.  With 
PacketLight’s PL-2000 Muxponder solution, 8xGbE services are mapped into a single 10G OTU2 
wavelength at each of the ring nodes.   
In this case, 8xGBE Service SFP’s are used to interface with the client Ethernet equipment that are 
transparently mapped into single uplink port (See Figure 2.0). The uplink ports are dual 10Gbps OTU2 
XFP based DWDM optics with each port being protected thus enabling full facility redundancy of the 
network and fibers. The mapping adds low latency to the end-to-end solution and maintains 
transparency to all packet sizes and traffic types.   

 
With this configuration, by using 
single PL-2000 at each site, we can 
transport up to 8xGbE channels on 
single wavelength as opposed to 
using 8 wavelengths with the 
regular WDM solution (Figure 3).  
Therefore, the total solution in our 
business case is minimized to a 
single 1RU PL-2000 unit at each site 
transporting 8 channels of GbE 
from the four nodes into 4x PL-
2000 at the Hub site.  
 
 
In addition the PL-2000 enable full 

cross connect of the GbE ports and 
connectivity of 10GEth between 

any of the different sites is possible. It also can support any mix of Video, SDH/SONET and FC service 
types. 
 

Analysis 

 
Let us now look at different aspects of each of the above solutions in terms of distances, node 
capacity, and the project budget.   As seen from the Table 1.0, WDM solution without Muxponder 
capability requires 32 wavelengths to transfer each of the 8 protected GbE services up to 80Km in 
DWDM. Consequently, to have a protected ring configuration, customer will need 16xPL-400 8 
channel units which increases the solution price due to the number of chassis, SFP+’s, passive filters 
and Regenerators needed.   
 

Figure 3 

Figure 2 
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The PL-2000 based solution with the 8x GBE Muxponder capability prove to be more cost effective 
and resourceful for transporting and aggregating the GbE over the ring.  The number of devices, 
optics, filters used at each node is reduced significantly. The amount of regenerators needed are also 
reduced by as many as 4, along with necessary SFP’s, thus significantly reducing the overall solution 
cost.   
 
 
 
 
 
 
 
 
 
 
 

Table 1.0 

Summary 
 
As discussed in our business case above, in order to increase the fiber utilization, it is highly 
recommended to use WDM technology as opposed to IP or other WAN technologies.  With WDM 
solution, one fiber link can be used to transport multiple services thus increasing the overall fiber 
throughput capacity.  In addition, to further maximize the fiber utilization and the customer 
capabilities, Muxponder method should be explored when transferring multiple GBE services.  There 
are substantial benefits when muxing several GbE interfaces into the same Labmda as outlined 
below: 

 Fewer transponders and optical modules, such as SFPs, amplifiers and passive filters, are 
needed 

 Save the need for the SFPs of the OSC for the management traffic 

 A significant reduction is achieved in the number of network elements for the solution and 
rack space 

 Installation, as well as management and maintenance become much more simple and 
efficient 

 Network resources are available for future growth  

 Significant decrease in the overall solution cost and complexity 
 
PacketLight Networks can assist carriers and enterprises to design and implement highly flexible and 
efficient fiber optic WAN networks.  PacketLight’s DWDM and CWDM product lines and the 
Muxponder capability allow organizations to achieve optimum results with the lowest costs possible 
thus letting them stay within their budgets. 

 
Transponder 

PL-400 
10G    Muxponder 

PL-2000 

Distance between the ring nodes 80Km - DWDM 80KM - DWDM 

Number of WDM Wavelengths used 32 4 

Number of PL-400/2000 used 16 8 

Required Passive Mux/Demux Filters 
2x32ch 

8x8ch + 8x BOADM 
2x4ch 

8x1ch OADM 

Number of DWDM uplink optics 128 16 
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About PacketLight Networks, Ltd.  
PacketLight Networks offers a suite of Leading 1U 
CWDM/DWDM and OTN based solutions as well as 
Layer1 Encyption 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 
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